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COURSE OBJECTIVES

By the end of this course, students should understand the rationale behind and
significance of the DoD Hearing Conservation Program, be familiar with all
pertinent regulations/instructions and successfully:

«+ Establish and/or maintain an effective unit level Hearing Conservation Program

+ Know who to contact for a noise hazard evaluation

+ Operate microprocessor hardware and software, to include:
= Daily equipment Functional Listening Checks
= Daily Biologic Audiometer Calibration Checks; take appropriate action if

calibration fails

= Properly administer all pertinent types of hearing tests
= Export hearing conservation data to the Data Repository

+ Effectively explain test results and follow up procedures

+ Know when to refer patients to an audiologist and to a physician

+ Have an understanding of the different types and degrees of hearing loss and
possible causes

+ Perform otoscopic examinations

+ Know the types of approved hearing protection available in national stock and
how to order them

+ Properly fit patients with pre-formed earplugs

+ Educate personnel on the elements of the Hearing Conservation Program and
their significance

+ Know all forms and documents used in the Hearing Conservation Program,
their purpose and proper disposition

+ Properly display or maintain certification/inspection documents



DAILY CLASS SCHEDULE & TABLE OF CONTENTS

Day 1 CAO.HC. . Page
Application  Topic
#
Reference
0730-0800 Welcome & Administrative Remarks
0800-0900 A/O Overview of HCP & Role of the HC Technician
0900-0945 C Physics of Sound
0945-1030 J Noise Measurement & Control
1030-1100 B Anatomy & Physiology of the Ear
1100-1130 B Ear Disorders & Hearing Loss
1130-1230 Lunch
1230-1330 K Hearing Protection
1330-1430 L Otoscopy & HPD Fitting Practicum
1430-1545 D Regulations & Compensation
1545-1630 P Introduction to Tympanometry
Day 2
0730-0800 Review of Day 1/ Video
0800-0900 E Audiometer & Test Environment
0900-1000 F Audiometric Protocols & Techniques
1000-1100 | Audiometric Testing, Follow-up & Referral
1100-1200 H Audiogram Exercise
1200-1300 Lunch
1300-1400 M HC Education & Motivation / Video
1400-1500 N Recordkeeping & Program Evaluation
1500-1630 Q Administrative Remarks / Video / Review Study Guides for Test
Day 3
0730-0800 Review of Day 2 / Video
0800-0930 R Written Exam
0930-1000 E Audiometric Equipment Set-up (by students)
1000-1200 P DOEHRS-HC Workshop
1200-1300 Lunch
1300-1600 P DOEHRS-HC Workshop
1600-1630 P Administrative Remarks / Video / Review DOEHRS-HC
Day 4
0730-0800 Review / Administrative Remarks
0800-1200 P DOEHRS-HC Workshop
1200-1300 Lunch
1300-1600 P DOEHRS-HC Workshop
1600-1630 P Review for DOEHRS-HC Practical Exam
Day 5
0730-0800 Review / Administrative Remarks
0800-1200 G DOEHRS-HC Practical Exam
1200-1300 Lunch
1300 Presentation of Certificates / Adjourn



OVERVIEW OF THE HEARING CONSERVATION PROGRAM & ROLE
OF THE HEARING CONSERVATION TECHNICIAN

60 Minutes

Facts About Noise & Hearing

e Noise-induced hearing loss is often the most prevalent occupational health hazard in the
military.

e Non-occupational noise also causes hearing loss and it is often difficult to differentiate
between the two, their affects on hearing.

e Noise-induced hearing loss is often underrated, as there are no visible signs of injury.

e Good hearing is priceless — probably the most important sensory system.

e Noise-induced hearing loss is permanent.

Effects of Noise
e Auditory Effects
o0 Typically causes a gradual, progressive high frequency (noise-induced) hearing loss
but can result in immediate hearing loss from impulse-type noise, such as acoustic
trauma from weapon fire or explosions
0 Progressive loss of communication ability and difficulty understanding conversation,
especially when there is background noise
0 Hearing loss is compounded by the combination of noise effects and aging.
0 Hearing aids may help, but will never restore normal hearing ability. There is also
cultural resistance to hearing aids, as it is associated with aging, and vanity concerns.
o Constant tinnitus, a ringing sensation in the ear or head, is a common side effect of
hearing loss. It can be mild to severe, and possibly disruptive to daily life.

e Non-Auditory Effects
o Can affect job performance, decreased productivity and increased accidents
0 Leads to isolation and withdrawal from social situations due to repeated embarrassment
from misunderstanding conversations; leads to distances in relationships with loved ones
due to increased effort involved in communicating.
o0 Can lead to stress-related diseases, sleep disturbance, disruption of attention or
concentration, fatigue, tension and hostility after prolonged exposure.

Purposes / Goals of the Hearing Conservation Program: To prevent occupationally related
noise-induced hearing loss, and maintain good hearing

e Good hearing is essential for combat readiness.

e Good hearing is required in maintaining fitness for duty.

e Some job specialties are required to maintain specific hearing criteria.
e To control/reduce hearing loss compensation costs.

e Hearing loss diminishes quality of life.

Obstacles to an effective Hearing Conservation Program



e Hearing loss is often underrated by society because
o Itis common
0 There are no visible effects (no pain or bleeding)
o Itisavery gradual process
e There is cultural resistance to admitting hearing problems.
o Itis associated with aging
0 Good hearing is taken for granted until it is lost.

Elements of the Hearing Conservation Program

1. Noise Hazard Identification
¢ Identification of noise hazardous work environments and equipment
¢ Noise hazards levels
0 > 84 dBA steady state/continuous noise
0 > 140 dBP SPL impulse/impact noise
e Primarily the responsibility of the Industrial Hygienist

2. Engineering Controls
e Purpose of engineering controls is to reduce or eliminate the noise level at its source.
Possible methods for accomplishing this:
0 Place baffles or sound absorbing material on ceiling, walls or floor
0 Preventive maintenance on equipment
o Purchase new, quieter equipment
o Isolate noisy equipment from the worker or isolate the worker from the noise
e An Industrial Hygienist or Audiologist should be involved in new machinery/
equipment purchases to ensure that equipment has the lowest decibel levels that are
technologically and economically possible while still compatible with performance
and environmental requirements.

3. Audiometric Monitoring
o All military and civilians who are routinely exposed to noise and are enrolled in the
HCP must have an annual hearing test (DD 2216). This test is compared to the
reference audiogram (DD 2215) to look for changes in hearing (STS).
e Statistics on amount of STS’s found among the noise-exposed population helps
determine the effectiveness of your hearing conservation program.

4. Hearing Protective Devices (HPD’s)
e Must be provided free of charge to noise-exposed personnel.
e Several types available through national stock number (NSN).
e Employees should have freedom to choose the type they prefer to wear from among
approved devices unless contraindicated.
e Double protection must be worn in noise levels above 104 dB SPL.

5. Hearing Conservation Education
e Annual hearing conservation training is required for all personnel in the HCP



e Training should be provided and documented by audiometric technicians, in
conjunction with annual monitoring audiograms.

e Importance of hearing conservation and prevention of noise-induced hearing loss are
sometimes difficult to convey because signs of permanent hearing loss are not usually
evident immediately after exposure to noise; it is typically a gradual, progressive loss.

Technician Responsibilities

1. Maintain

e Current hearing conservation certification - Certification must be renewed every three
years for Navy, and every 5 years for Army and Air Force employees in order to
maintain status as an Occupational Hearing Conservationist

e Skills in HC testing

e Hearing test equipment, and ensure current software and maintenance/upgrades

e Current knowledge of hearing protection options, characteristics, fitting techniques and
advantages/disadvantages of the different types

2. Regulations / Instructions: Become thoroughly familiar with and maintain copies of all
pertinent Instructions containing Hearing Conservation guidance:
e DOD Instruction 6055.12

e Army
o DA PAM 40-501
e Navy

o NEHC TM 6260.51.99-2
0 OPNAV Instruction 5100.23 series (shore)
0 OPNAV Instruction 5100.19 series (afloat)
0 MCO 6260 series (Marines)
e Air Force
0 AFOSH Std 161-20 (under revision to become AFI 48-20)
e Local Instruction (Base/Post Order) and/or Standard Operating Procedure (SOP)

3. Maintenance of Audiometric Equipment and Troubleshooting — Each day prior to using the
equipment, perform and document the following equipment checks and ensure they pass:

e Functional Listening Checks

e Biologic Calibration Checks (DD 2217)

4. Administer pure tone air conduction audiometric (hearing) tests

e Hearing threshold levels are recorded or plotted on a chart called an audiogram. DOD
uses DD 2215 and 2216 audiogram forms.

e Reference hearing tests (DD 2215)—DOD civilians that are in the Hearing
Conservation Program and all military personnel are required to have a reference
audiogram.

e Periodic/Annual hearing tests (DD 2216)—All personnel (mil & civ) in the Hearing
Conservation Program are required to be tested at least annually.



Follow-up testing (Follow-up 1 and/or 2)—performed after an STS has been identified
on annual test (DD2216)

Termination audiogram—(DD2216)
o0 For active duty, upon separation from active duty
o For civilians, upon removal from duties in noise, or separation from civil service

5. Counsel patients on results of testing

Explain how to read the audiogram, what the frequencies and thresholds mean.
Educate patients on what is normal hearing and what is considered a hearing loss.
Explain what an STS is.
Explain reasoning behind follow-up testing if there is an STS (TTS versus PTS).
o0 Temporary Threshold Shift (TTS) — An STS detected during monitoring
audiometry that resolves after a period of auditory rest
= Usually bilateral
= Often accompanied by tinnitus
= Usually recovers in hours to days
o0 Permanent Threshold Shift (PTS) - A significant threshold shift that does not
resolve after auditory rest
= Usually bilateral
= Often accompanied by tinnitus
= Greater loss in high frequencies (4000 Hz usually affected first, known as
“noise notch”)
= Insidious — PTS is typically not noticed until communication is compromised
= Communication problems noticed in background noise environments

6. Fit Hearing Protection

All noise-exposed personnel are required to be provided hearing protection that is
appropriate for the work setting, purchased by individual’s unit/shop/command.
On patients who sustain an STS, re-fit & re-educate patients on proper wear and
maintenance of HPD’s.

Document on the current DD2215/2216 hearing test the size & type of earplugs fitted
for each ear.

7. Refer Patients for Follow-up Care

Refer to Medical Officer if medical condition is apparent (draining ear, pain, head
cold, sinus problem).

Refer to Audiologist if patient: sustains an STS after follow-up testing, does not meet
baseline criteria, or complains of hearing problems or tinnitus.

8. Provide Hearing Conservation Education and Motivation

All personnel in the Hearing Conservation Program are required to have documented
annual hearing conservation education / training.
Initial training—one hour minimum class on the requirements of the program.

Annual refresher training can be tailored to the individual in conjunction with results
of the annual audiogram.



9. Limitations — OHC Technicians cannot:

e Assume the role of a professional supervisor of audiometric monitoring

e Assume the role of an instructor of other OHC’s

e Professionally interpret audiograms

e Conduct any audiometric testing other than air conduction audiometry and screening
tympanometry

o Certify other corpsmen to be an OHC technician

e Diagnose hearing disorders or ear disease

e Independently evaluate HCP effectiveness

e Conduct noise surveys and analyses

e Provide engineering or noise-control solutions

10. Responsibilities to the patient

e Provide valid/accurate audiograms

e Ensure patient understanding of test purpose, results and follow-up when indicated
e Promote adherence to the Hearing Conservation Program

e Fit earplugs properly (each ear individually, not depending on ear sizers)

e Counsel patients on how to insert plugs and how to clean their HPD’s

e Demonstrate a variety of hearing protective devices, allow the patient to choose

e Provide a neat, clean area for testing

e Protect patient privacy, ensure confidentiality, and follow HIPAA rules

11. Coordinate with other members of the Hearing Conservation Program Team — technicians
will work closely with:

e Audiologists

(0]

(0}

Serve as the installation and/or regional Hearing Conservation Officer and Director of the
Hearing Conservation Program

Develop and staff the installation/regional Standard Operating Procedure and ensure that
all aspects of the HCP are followed

Supervise monitoring audiometry at hearing conservation test sites

Perform complete, diagnostic audiometric evaluations on personnel in the HCP who have
sustained an STS after the second follow-up test

Refer personnel requiring specialty evaluations to ENT or appropriate clinic

Conduct Hearing Conservation Technician Certification Courses

Provide guidance on hearing conservation issues and perform assist visits with Medical
Officers, Preventive Medicine staff, and certified technicians

Provide guidance and training assistance upon request to Commanders and Commanding
Officers on Hearing Conservation Program requirements

Use hearing conservation data to evaluate program participation, quality assurance and
program effectiveness

e Medical Officers/Physicians — Evaluate/treat ear pathology for patients in the HCP



Occupational Health Nurses — Assist with numerous aspects of the HCP

(o}
(o}

o
(o}

Assist with HCP Management

Administer hearing conservation testing/surveillance, particularly with civilian
employees in the HCP

Perform HPD fittings

Provide HC education and training

Industrial Hygienists

o Perform Noise Hazard Evaluation Surveys on all suspected noise hazardous areas and
equipment at least once and within 30 days of any changes in operation or equipment

o Maintain a current inventory of all noise hazardous areas and operations and types of
control measures used

o Provide noise survey and dosimetry results with recommendations and corrective actions
to supervisors or Commanding Officers

o Forward dosimetry and noise sampling results collected on individuals for inclusion into
their medical records

o0 Maintain a current inventory of noise hazardous areas and operations

Safety Officers

o Inspect work sites to identify potential noise hazards

0 Monitor work sites to ensure noise-exposed personnel are wearing HPD’s

0 Assist supervisors in providing hearing conservation training

0 Report PTS data on HCP personnel to the Occupational Safety and Health (OSH) Office.

Supervisors of Noise-Exposed Personnel

o

o
(0}

Maintain current rosters of all noise-exposed personnel and provide it at least semi-
annually to the medical facility where hearing tests are performed

Schedule/ensure all noise-exposed personnel receive an annual audiogram
Requisition and maintain at all times an adequate supply of all sizes of pre-formed
earplugs, one type of hand-formed earplugs, and earplug carrying cases

Ensure that all pre-formed earplugs are medically fit by trained personnel, and that an
earplug carrying case is issued with each set of earplugs

Enforce the use of HPD’s in noise-hazardous environments

Ensure that all noise-exposed personnel are annually trained in the care and use of
personal hearing protection

Initiate disciplinary action when employees consistently fail to comply with requirements
of the HCP

Noise-Exposed Personnel

(0}

(0}
o

Wear approved, properly fitted hearing protection when exposed to hazardous noise
levels (both on and off the job)

Keep hearing protection in possession at all times while on the job

Report for annual hearing tests and annual training on hearing conservation (bring
personal hearing protectors to the test site)

Report any hearing problems or difficulties associated with hearing protection to
supervisors

10



0 Maintain hearing protectors in a sanitary and serviceable condition; request a new set
when current set becomes unserviceable or lost

11



OVERVIEW OF THE HCP & ROLE OF THE HC TECHNICIAN STUDY GUIDE

What is the purpose of engineering controls?

a.
b.

C.

d.

To test hearing protection in a laboratory setting to ensure adequate attenuation
To eliminate or reduce the noise level at its source

To determine if hearing aids can be used in the work environment

To eliminate or reduce noise-induced tinnitus

. What is a good method for determining the effectiveness of your hearing conservation
program?

a.
b.
C.
d.

Ensure that you have strictly adhered to the guidelines in the current instructions
Provide effective annual hearing conservation training

Ensure that everyone working in noise hazardous areas wears double hearing protection
Evaluate statistics on the amount of STS found during annual testing

. What test must be performed every day prior to using the audiometric equipment?

Po0 T

Noise hazard evaluation
Functional listening check
Biologic calibration check
Hearing test booth certification
BandC

What is the purpose of the Hearing Conservation Program?

Po0 o

To reduce hearing loss compensation costs

To promote healthy hearing for quality of life reasons

To maintain good hearing in order to maximize operational readiness
To prevent noise-related hearing loss

All of the above

. Which of the following are limitations of technician abilities:

®o0 o

Training other corpsmen to fit hearing protection
Certifying other corpsmen to administer hearing tests
Diagnosing hearing loss or ear disease

BandC

All of the above

. Which of the following elements of the Hearing Conservation Program are the
responsibilities of the hearing conservation technician?

—~® o0 oW

Noise hazard identification/evaluation
Engineering controls

Audiometric testing

Fit hearing protection

Hearing conservation education
C,DandE

. Which of the following professionals are parts of the hearing conservation team?

12



10.

11.

12.

13.

14.

15.

Occupational health nurses
Medical officers

Safety officers

Audiologists

Industrial hygienists

Hearing conservation technicians
All of the above

@+ o0 o

Who is required to have an annual hearing test?

a. All military and DOD civilians

b. All military personnel, and civilians in the Hearing Conservation Program

c. All personnel who sustain an STS

d. All personnel who are routinely exposed to hazardous noise at work and are enrolled in
the Hearing Conservation Program

T or F Allpersonnel in the Hearing Conservation Program have the freedom to choose
the type of hearing protection they prefer to wear from among the types available in national
stock (unless contra-indicated), and are provided the hearing protection free of charge.

Which instruction(s) should the hearing conservation technician be familiar with and have on
hand at all times?

a. DODI 6055.12

b. Service-specific regulation/instruction

c. Local hearing conservation instruction

d. All of the above

T or F A Temporary Threshold Shift is a shift in hearing that resolves itself after a
period of auditory rest.

People who have sustained a noise-induced hearing loss may experience:
a. Difficulty understanding conversations

b. Constant tinnitus

c. Animprovement in hearing over time
d AandB

e. All of the above

T or F Hearing conservation technicians are responsible for recommending methods of
engineering controls to reduce or eliminate noise in the workplace.

T or F Industrial Hygienists and/or Audiologists should be involved in new equipment
purchases to ensure that the quietest equipment available is purchased, while still meeting
operational needs.

The best definition of hazardous noise is

a. >84 dBA and >140 dBP
b. 90 dBA and 104 dBP

13



16.

17.

18.

19.

20.

21.

22,

C.
d.

Which of the following tasks does the hearing conservation technician perform?

- 0o 00 oo

A
a.
b
c
d

110 dBA and 144 dBP
Any unwanted sound

Perform pure tone air conduction hearing tests on personnel in the HCP
Counsel patients on results of testing

Fit hearing protection

Refer patients for follow-up care when necessary

Provide annual hearing conservation training to personnel in the HCP
All of the above

Permanent Threshold Shift (PTS)

Indicates probable middle ear pathology

Is an adverse reaction to hearing protective devices

Isan STS that does not resolve after a period of auditory rest

Will become a Temporary Threshold Shift and then eventually resolve

What outcome does noise exposure have on individuals?

~® o0 oW

T

Noise-induced hearing loss

Isolation and withdrawal from social situations
Progressive loss of communication ability
Tinnitus

Stress-related diseases

All of the above

or F Non-occupational noise does not result in hearing loss.

Noise-induced hearing loss is

Po0 o

What might be considered an obstacle to an effective Hearing Conservation Program?

a

b.
C.
d.

A known and acceptable result of exposure to hazardous noise

A common side effect of tinnitus

Often underrated because there are no visible signs of injury

Often the most prevalent occupational health hazard in the military
Cand D

Hearing loss is underrated by society

There is cultural resistance to admitting a hearing problem
Good hearing is taken for granted until it is lost

All of the above

Hearing conservation certification in the Navy is valid for

Po0 T

1 year

3 years

5 years
10 years
A lifetime

14



23. Hearing conservation certification in the Army and Air Force is valid for
1 year

3 years

S years

10 years

A lifetime

P00 o

15



PHYSICS OF SOUND

45 Minutes

1. Definitions

Sound - The sensation resulting from stimulation of the auditory mechanism by air waves
or vibration

Noise — Any unwanted sound; varies from person to person

2. Requirements for Sound

A source of vibration, such as the vocal folds

A source of energy, such as the lungs

A medium to carry the wave motion of the vibration, such as air
A receiver, such as the human ear

3. Transmission of Sound
Vibration of a sound source causes alternate pressure changes in air molecules

(0]

(0]

Compression — occurs when the molecules of the medium are forced together causing
an area of high pressure; the medium becomes compressed

Rarefaction — molecules of the medium separate from each other causing an area of
low pressure; the medium is rarefied

A series of compressions and rarefactions make up a sound wave by producing a series of
alternating areas of high and low pressure

The speed at which sound waves travel depends on the medium; the denser the medium,
the faster sound travels

(0]
o
(0}

Air = 1,100 feet per second
Water = 4,500 feet per second
Steel = 15,000 feet per second

Sine Wave — graphic representation of the simplest sound wave (pure tone)

(0]

O O o0 o

Horizontal axis — represents time in seconds

Vertical axis — represents molecular movement

Compression — represented by upward movement indicating a rise in pressure
Rarefaction — represented by downward movement indicating a drop in pressure
Cycle = 1 complete compression + 1 complete rarefaction

16
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This is an example of a sine wave

4. Parameters/Attributes of Sound
e Frequency — the physical measurement of the auditory stimulus, or Pitch — the

psychological interpretation of the auditory sensation

0 Number of compression and rarefactions (cycles) that occur in one second (cycles per
second)

0 Measured in Hertz (Hz), named in honor of the German physicist Heinrich Hertz
(1857-1894)

o0 At birth, the human ear can detect frequencies in the range of 20-20,000 Hz.

0 The human ear is most sensitive to 1,000 - 4,000 Hz and least sensitive to the lower
frequencies below 1000 Hz.
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0 Because the human ear is more sensitive to these frequencies, a scale was developed
to more closely represent human hearing, called the Hearing Level Scale, or HL.

17



0 The HL scale was developed from results of testing a large group of young, normal
hearing people. Their averaged results allowed a new scale using zero as the softest
volume that could be detected at each frequency. Therefore HL is not the same as
SPL. Zero has been normalized for the purpose of audiometric testing and
interpretation.

Intensity — the physical measurement of the auditory stimulus, or Loudness — the
psychological interpretation of the auditory sensation
0 The pressure produced by a sound wave, or sound pressure level (SPL)
o0 Size of the wave amplitude shows the pressure intensity level
0 Range of acoustic energy; a ratio between the sound being measured and a reference
level of intensity
0 Measured in decibels (dB)
= The capital B in dB is in honor of Alexander Graham Bell.
= A decibel is 1/10 of a bel, or .0002 dynes per cm2 SPL.
= Decibels are logarithmic units; they compress the very large range of pressure our
ears can hear into a small range of numbers for convenience.
0 Average intensity range of human hearing is 0 to 140 dB SPL (dynamic range of
hearing)
= Intensity is measured logarithmically; logarithms give us a convenient way to
measure intensity with workable numbers
= 0-140 dB represents a sound pressure range of 1 to 100,000,000 units (a ratio of
10 million to 1)
= Sound energy is present at 0 dB and below. 0 dB is the softest sound
detectable by normal young adults.
= 60 dB is the level of an average speaking voice.
= > 84 dB (steady-state noise) is considered hazardous noise.
= 140 dB is considered the threshold of pain. We can hear sounds more intense
than 140dB, but tonal quality is lost.
= 170-180 dB causes tissue damage in the body.
= 180 dB + can cause death.
= Three Foot Rule — If you are 3 feet away from a listener and need to shout to be
heard, you are in a noise-hazardous environment.
o0 Types of decibel measurements
= dB HL - Hearing Level
e Referenced to normal hearing
e Used when measuring hearing
e 0dB HTL = normal hearing
= dB SPL - Sound Pressure Level
e Referenced to .0002 dynes/cm2 (least amount of pressure needed to move
a diaphragm the size of an eardrum)
e Used when measuring noise levels
e dBA SPL - A sound pressure level measurement that filters out some of
the low frequencies, more closely representing the response of the human
ear.

18



e dBP SPL — Used to measure very fast, loud sounds such as weapon fire.
The ‘P’ stands for peak (the loudest peak of the noise level).
o Inverse square law
= Doubling the distance from the sound source decreases the intensity by 6 dB.
= Moving away from a noise source of 96 dBA from 3 feet to 6 feet away, reduces
the intensity to 90 dBA.
o0 Doubling the noise source
= Different noise sources are not added together to determine hazard
= A combination of two different noise sources of equal loudness, increases the
intensity by 3 dB
= Noise source of 93 dBA + another noise source of 93 dBA = 96 dBA

e Duration — the physical measurement of the auditory stimulus, or Time — the
psychological interpretation of the auditory sensation. Can last from thousandths of a
second (milliseconds) to several hours or all day.

o0 Occupational noise exposure varies with time

Some exposures are constant, as with continuous or steady-state noise

Other exposures are intermittent, as with impulse or impact noise

Degree of damage to hearing is contingent on the type of noise, the intensity of

the noise and the duration. Generally, the louder the noise and the longer the

exposure, the more damage will occur.

O OO

e Spectrum — the physical measurement of the auditory stimulus, or Quality — the
psychological interpretation of the auditory sensation
o Simplest form of sound is the pure tone consisting of a single frequency with no
harmonics or overtones (i.e., a tuning fork).
o Most sounds in the world are complex, a mix of many frequencies and intensities,
such as the human voice.

5. Hazardous Noise Levels

e Continuous noise (greater than .5 seconds in duration): >84 dBA, the A scale on the
Sound Level Meter most closely resembles the way the human ear responds to sound at
threshold levels.

e Impulse / Impact noise (less than .5 seconds in duration): >140 dBP SPL; P represents
the peak of the noise intensity
o Impulse noise — an explosive sound
0 Impact noise — two or more objects hitting together

e Intensity and Duration are the two main factors that determine whether noise is
hazardous to hearing (How loud was it? How long were you in it?). Exposure to
unprotected continuous/steady-state hazardous noise over several years will likely cause
a gradual hearing loss. Exposure to unprotected hazardous impulse/impact noise is likely
to cause more immediate hearing loss.
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e The amount of hearing loss created by a given noise exposure varies from individual
to individual. Under the same noise conditions, a group of people may receive varying
degrees of hearing loss, as some people are more susceptible to hearing loss than others.

6. Sensitivity of the Human Ear (Review)

e Frequency Range: 20 - 20,000 Hz
e Intensity Range: 0 - 140 dB HL

(o}
(o}

(0]

The dynamic range of hearing

Approximate, as younger people can hear in negative numbers, and above 140 dB is
very painful

Sounds above 140dB are audible but lose tonal quality

e Speech Frequencies: 500 - 4000 Hz

o
o

Sounds at higher and lower frequencies add quality to speech, but little intelligibility
Consonant Sounds - soft, low energy, high frequency sounds, convey 80% of
meaning of speech

Vowel Sounds - loud, high energy, low frequency sounds, carry 80% of the energy of
sounds

Noise-induced hearing loss occurs primarily in the higher frequencies, therefore the
ability to hear consonant sounds are lost first. Common complaint with this type of
loss is that the person can “hear” speech, but cannot “understand” it due to the loss of
meaning.

Environments with competing noise add to the hearing-impaired listener’s difficulty
in understanding speech, such as:

= Vehicle noise

= Television/radio

» Restaurants

= Reverberant rooms

= Social groups

e Human hearing is usually described in the form of a graph called an audiogram.
e The lowest sound intensity that can be heard for each frequency is known as the
threshold of hearing.
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e PHYSICAL and ENVIRONMENTAL CORRELATES of SOUND

RATIO dB SPL DYNES/cm2 ENVIRON. CONDITION
10,000,000,000:1 200dB — 1 2,000,000 SATURN V ROCKET
1,000,000,000:1 180dB ——| 200,000 FIVE-INCH GUN MOUNT
100,000,000:1 160dB  — | 20,000 TISSUE DAMAGE
10,000,000:1 140dB  —— 2,000 TONAL QUALITY LOST
_— THRESHOLD OF PAIN
1,000,000:1 120dB —— 1 200 NIGHT CLUB
- CHAIN SAW
100,000:1 100 dB 20
SHIP’S ENGINE RM
85dB (HEARING HAZARD BEGINS) BLENDER
10,000:1 80dB ——1— 2 BUSY STREET
1,000:1 60dB @ ——1 .2 CONVERSE AT 3 FEET
100:1 40 dB .02 LIBRARY
10:1 20dB ——— — .002 BEDROOM AT NIGHT
e WHISPER
1:1 0dB — [  .0002 dynes/cm2 THRESHOLD OF HEARING
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PHYSICS OF SOUND STUDY GUIDE

. What are the four parameters of sound?
Frequency, intensity, duration, spectrum
b. Pitch, Hertz, dB, loudness

c. Time, quality, spectrum, noise

d. Impulses, impact, steady state, continuous

o

. What are the requirements for sound?

a. Medium, source, receiver, sound pressure

b. Decibels, pitch, time, duration

c. Noise, vibration, compression, rarefaction

d. Vibration source, energy source, medium, receiver

. Match the following physical measurements of sound with their psychological interpretation:
a. Frequency Time

b. Intensity Quality
c. Duration Pitch
d. Spectrum Loudness

. What is the range of frequencies that the human ear can hear?
a. 1000-4000 Hz

b. 500-6000 Hz

c. 20-20,000 Hz

d. 0-140 dBA

. What criteria below are considered hazardous noise?
>84 dBA

1000-4000 Hz

0-140 dBP

>140 dBP

Aand D

Poo0 o

. What frequencies are the human ear most sensitive to?
a. 0-140dB

b. 20-20,000 Hz

c. 1000-4000 Hz

d. 500-6000 Hz

. T or F Frequency = number of compression and rarefaction cycles per second and is
measured in Hz.
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8. The simplest form of sound consisting of a single frequency with no harmonics or overtones
is called:

a.
b.
C.
d.

Auditory stimulus
Auditory sensation
Spectrum
Pure tone

9. What is the average intensity range of human hearing?

10.

11.

12.

13.

14.

15.

16.

17.

oo

T

500-6000 Hz
1000-4000 Hz

0-140 Db SPL

>84 dBA and 140 dBP

or F Intensity = loudness and is measured in dB.

What is the definition of sound?

a.

b.

C.

d.

The sensation resulting from stimulation of the auditory mechanism by air waves or
vibration

Any unwanted noise

Molecules pressing together causing an area of high pressure

Double the distance from the sound source decreases the intensity by 6 dB

What two factors will determine whether noise is hazardous to hearing?

a.
b
C.
d

T

Frequency and intensity
Duration and spectrum
Impulse and impact
Intensity and time/duration

or F The denser the medium, the slower the sound travels

The human ear is least sensitive to

a.

b.
C.
d. 20-20,000 Hz

Frequencies below 1000 Hz
1000-4000 Hz
500-6000 Hz

In which medium does sound travel the fastest?

a.
b
C.
d

T

Air

. Water

Steel

. All of the above

or F Mostsounds in the world are pure tones consisting of one frequency.

Match the following:
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18.

19.

20.

21.

A. Compression

B. Noise

C. Impact Noise
D. Rarefaction
E. Impulse Noise
F. Sine Wave

G. Inverse Square Law

What is the threshold of pain?

a. 104 dB

b. 84 dBA

c. 0002 dynes per square cm SPL
d. 140dB

T or

An explosive Sound

Molecules separate from each other
causing an area of low pressure

Graphic representation of the simplest
sound

Molecules are forced together causing
an area of high pressure

Double the distance from a sound
source reduces intensity by 6dB

Any unwanted sound, varies from
person to person

Noise that occurs from two or more
objects hitting together

F Decibels are logarithmic units and compress a very large range of pressure that

the ears can hear into a small range of numbers for convenience.

T or

F Zero dB represents the absence of sound energy.

Zero dB HL on the audiometer at each frequency is
a. The same as 0dB sound pressure level

b. The softest sound that normal hearing young adults could hear at each frequency
c. Anindication that the person being tested cannot hear at all the frequencies tested
d

A technical problem with the audiometer
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NOISE MEASUREMENT & CONTROL

45 Minutes

Purpose of Noise Hazard Evaluations

Identify noise hazardous equipment, operations, and locations for the purpose of
protecting exposed personnel.
Hazardous noise is defined as

(0}
o

> 84 decibels A-weighted (dBA) steady state noise
>140 decibels Peak (dBP) impulse/impact noise

To determine if noise hazards can be eliminated or reduced through engineering
controls

(0]

(0]

Engineering controls should be the primary means of protecting personnel from
hazardous noise.

All practical approaches to engineering noise out of the work place or reducing noise
levels to below hazard criteria should be explored.

An engineering control feasibility study is mandated when workers are exposed to >100
dBA for more than 4 hours.

Engineering controls will be applied to military unique workplaces within the constraints
of maintaining combat readiness.

New equipment being considered for purchase should have the lowest sound emission
levels that are technologically and economically possible.

identify and label noise-hazardous areas and equipment
Signs and labels inform workers when it is necessary to wear HPD’s.

e NSN 0105-LF-004-7200 = 8 x 10.5 decal

e NSN 0105-LF-004-7800 =1 x 1.5 label
Signs are to be placed on door of shop/space only if the entire area is noise hazardous.
Exception: labels are not to be placed on exteriors of combat equipment and tactical
vehicles.

To enroll noise-exposed personnel in the Hearing Conservation Program

(0]

(0]

Noise level data is a vital element of the HCP, and helps determine who to enroll in the
HCP. Enrollment is based on >84 dBA TWA, not short-term exposure.

Absence of noise level data does not preclude enrolling personnel in the HCP. (Ifa
suspected noise hazard exists that has not yet been measured, personnel in the work area
should be enrolled in the HCP until noise level data demonstrates there is no risk.)
When noise data is unavailable, HCP enrollment may be based on similar exposure
groups (SEG’s).

Use of HPD’s is required for all personnel while working in hazardous noise
environments, whether or not they are in the HCP.
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Noise Hazard Evaluations

e Baseline surveys are conducted at least once on all noise hazard areas/operations, and
again within 30 days of a change in equipment or operations.

¢ Noise hazard evaluations are performed by
o0 Industrial Hygienists (IH)- have primary responsibility

o Audiologists
0 Trained Industrial Hygiene Technicians or Exposure Monitors working under IH

supervision

Noise Measurement Equipment (Instructor will demonstrate equipment and if practical, use the
equipment to measure a noise source for class observation and experiment.)

e Sound Level Meter (SLM) — used to screen for noise hazards, takes an environmental
sample. If the screening detects noise levels above 84 dB, a dosimeter with octave band
analysis is then used to determine individual noise dose.

0 Types of Sound Level Meters
= Type 1 - Precision Sound Level Meter
e More expensive
e Allowable variation in accuracy is no more than +/- 1 dB

| | l

€. 3
_ll'x.

o

=  Type 2 — General Purpose Sound Level Meter - Allowable variation in accuracy is
no more than +/- 2 dBSamples of various sound level meters
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o0 Type 1 or Type 2 may be used for hearing conservation purposes

o0 Impulse or impact noise measurements require a meter with the ability to respond to
very rapid rise in sound level pressure and peak hold capability, usually only found in
Type 1 sound level meters.

o Octave Band Analyzer - available either as separate sound level meter or as a filtering
attachment for Type 1 or Type 2 Sound Level Meters. They measure the Sound Pressure
Levels in specific frequency ranges and give guidance on engineering solutions for noise
control. Octave Band Analyzers are also used to certify audiometric test booths.

0 Weighting Networks in Sound Level Meters — used to reduce or increase the intensity of
sound in certain frequencies depending on the purpose of the measurement.
= AScale

e Selectively reduces the intensity of low frequency sounds

e Response curve is similar to sensitivity of human ear at threshold

= CScale

e Very little selective reduction in the intensity of sounds (only the extreme low
frequencies)

« If a sound measurement is higher on the C scale than the A scale, the noise has a
significant low frequency component

e Used to estimate the effectiveness of ear protectors

0 Microphones have different characteristics that must be understood to make an accurate
measurement.

0 Measurement Angle — Some microphones must be pointed directly at the noise source,
while others must be at an angle to the source. For the latter type of microphone, the
angle to the noise source may differ. Some common incidence angles are 90 degrees and
70 degrees.

o Diameter — The higher the sound pressure level to be measured, the smaller the diameter
of the microphone used. To measure very low SPL’s in an audiometric test booth, a 1
inch diameter is best, but to measure very high SPL’s, such as 140 dB, a %2 or ¥ inch
microphone is required.

Sound Level Calibrators — Generate known sound pressure levels for field calibration
check of SLM’s. Most are single frequency calibrators with one or two intensities. Multi-
frequency/multi-sensitivity calibrators are available for octave band analyzers.

0 Operation of a Sound Level Meter
= Control Switches
e Power switch
« Battery check switch
e Weighting Network selector
e Fast/ Slow meter response selector
e dB range selector
« Display is either digital or analog (dial) meter
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o Attenuator switch (usually only on Type 1 SLM’s) allows measurement of sound
pressure levels 10-20 dB above the selected dB range.

SLM Operating Instructions for measuring continuous or intermittent noise

e Verify that the SLM and calibrator have a current electro-acoustic calibration
(performed within the last 12 months) documented on a label on the instrument.

e Field check SLM calibration — before each day’s use and document it on the
measurement form

e Set weighting switch to dBA

e Set meter response to slow

o Starting with the highest dB range, adjust meter dB range selector until response
is seen on display

e Hold the SLM at ear level, close to the worker’s most exposed ear

o Read dB level on display meter

e Record results on appropriate form

o Field check SLM calibration after each day’s use and document it on the
measurement form.

Factors Affecting Validity of Sound Level Readings

Weak battery

Body baffle effect — microphone held too close to your body may cause absorption or
reflection of sound

Shielding effect — occurs when measurer’s body or other object is located between
the sound source and the microphone

Wind noise — wind velocities above 5 mph may affect measurements; a microphone
windscreen helps reduce wind noise

Humidity / moisture on microphone or inside meter

Microphone size — larger microphone (one inch) is best for measuring a broad
frequency ranges

Operator errors

Inverse Square Law

Doubling the distance from a sound source reduces noise level by 6 dB
This principle is used to define the noise hazard radius

Combining noise sources

When there is more than one noise source, the different sources must be combined to
determine the noise hazard. Various noise sources are not simply added together.
(refer to standard textbooks for instructions and methodology on combining different
noise sources and intensities).

Combining two noise sources of equal loudness increases the intensity of the overall
noise by 3 dB.

The greater the difference in intensity, the less the lower value affects the
measurement.

Care of the Sound Level Meter
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Must be electro-acoustically calibrated annually
Calibration must be checked both before and after measurements are taken
Kept in a dry, safe place

e Dosimeter — Used to perform personal (individual) noise exposure monitoring. Measures
Time-Weighted Averages (TWA'’Ss) - average exposure projected over an 8-hour time period.

e TWA'’s should be measured

On DOD civilian employees routinely working in hazardous noise areas

On military personnel working in industrial-type hazardous noise operations

At least once, and within 30 days of any change in operations affecting noise levels
Using the A weighted scale, as required by OSHA

Document TWA'’s in worker’s health record

Similar Exposure Groups may be used to estimate exposure levels

e Strategies for acquiring TWA'’s on noise-exposed personnel

Personal dosimetry (the only reliable method)

Exposure profile for a similar exposure group (SEG) based on statistical analysis of
6-10 dosimetry TWA measurements.

Area monitoring (not recommended because it is not representative of actual
exposure at the person’s ear due to the distance from the area monitor to the actual
hearing zone)

Calculation based on consecutive SLM measurement data (possible but not practical
or accurate)

e Factors Affecting Dosimetry Validity

Microphone placement & stability
Employee tampering with dosimeter
Work environment measured is typical of the employees regular exposures
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NOISE MEASUREMENT & CONTROL STUDY GUIDE

1. Hazardous noise level criteria for steady state and impulse noise are:
a.
b.

2. Who has primary responsibility for performing noise hazard evaluations?
a. ENT Physicians
b. Certified Audiometric Technicians
c. Industrial Hygienists
d. Environmental Health Officers

3. Which types of sound level meters are acceptable for use in hearing conservation noise
hazard measurement?
a. TypeOand Type 1
b. Type 1 and Type 2
c. Type2and Type 3
d. Type 0and Type 3

4. T or F Sound level meters are the only type of instruments used for measuring noise
hazards.

5.  What should be the primary means of protecting personnel from hazardous noise?
a. Engineering controls
b. Hearing Protection
c. Administrative controls
d. Hearing conservation training

6. On asound level meter, which weighting network most closely corresponds to the way the
human ear responds to sound?
a. Ascale
b. B scale
c. Cscale
d. Dscale

7. Which of the following factors affect the validity of a sound level measurement?
Operator errors

Weak battery

Body baffle effect

Wind noise

All of the above

®o0 o

8. T or F Doubling the distance from the noise decreases it’s intensity at the ear by 10dB

9. T or F Anoise level survey is required in order to place personnel in the HCP.
10. Which of the following instruments measures Time Weighted Averages?
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Type 1 Sound Level Meter
Type 2 Sound Level Meter
Precision Laboratory Meter
C scale

Dosimeter

Po0 T

11. What is the purpose of a noise hazard evaluation?
a. To determine if noise hazards can be eliminated through engineering controls
To determine if noise levels are hazardous to hearing
To determine if personnel need to be enrolled in the HCP
To identify and label noise-hazardous equipment
All of the above

®oo0o

12. T or F The calibration of the equipment is checked before and after each noise
measurement.

13. T or F Impulse noise can be measured with any basic sound level meter.

14. Time-Weighted Averages should be measured:
a. On all DOD civilians routinely working in noise
b. On military personnel working in industrial noise areas
c. Within 30 days of a change in operations affecting noise levels
d. All of the above

15. What principle is used to define the noise hazard radius?
a. Law of gravity
b. Time-Weighted Average
c. Inverse Square Law
d. Weighting Networks

16. How often is the Sound Level Meter electro-acoustically calibrated?
a. Before and after each use
b. Monthly
c. Quarterly
d. Annually

17. An Octave Band Analyzer is used

To measure the sound pressure levels in specific frequency ranges
To give guidance on engineering solutions for noise control

As a filtering attachment for Type 1 or Type 2 Sound Level Meters
As a separate Sound Level Meter

To certify audiometric booths

All of the above

~ooo0 oo

18. T or F Weighting Networks are used to reduce or increase the intensity of certain
frequencies depending on the purpose of the measurement.
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19. T or F The higher the SPL to be measured, the larger the diameter of the microphone
used.

20. T or F The total noise hazard level is calculated by adding the dB level of each noise
source together.

21. While taking noise measurements, the sound level meter should be held
a. Three feet from the worker
b. At the noisiest part of the machine or noise source
c. Close to your body
d. Close to the worker’s most exposed ear

22. According to OSHA, the following weighting scale must be used when taking a time
weighted average:

a. A
b. B
c. C
d. D
e. E
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ANATOMY & PHYSIOLOGY OF THE EAR
30 Minutes

The hearing mechanism has four components:

1. Outer ear
2. Middle ear
3. Innerear

4. Central auditory nervous system

1. Structures of the outer ear:
e Auricle or Pinna
0 Made of cartilage
o Collects sound (acoustical energy) and focuses it into the ear canal
o Helps us to localize sound
o Amplifies sound by approximately 5-6 dB

malleus
"\ tympanic
w5 membrane

Schematic drawing of the external and middle ear

e External Auditory Canal

o Approximately 1 inch in length

o Hasa curved shape. You must pull the pinna up and back to straighten the canal
during an otoscopic exam to view the canal and tympanic membrane

o Outer 1/3 of the canal is surrounded by cartilage, inner 2/3 is surrounded by mastoid
bone

o Lined with cerumen glands, which produce cerumen
= Itis normal to have some cerumen in the ear
= Cerumen naturally pushes itself out of the ear canal
= Primary purpose of cerumen is lubrication/protection against injury or infection
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= Cotton swabs should never be used to clean the ear canals, as they push the
cerumen further into the canals and stimulate the glands to produce more cerumen

e Mastoid Process
o Bony ridge behind the auricle
o Hardest bone in the body, protects the cochlea and vestibular system
o Provides support to the external ear and posterior wall of the middle ear cavity
o Contains air cavities which can be a reservoir for infection

2. Structures of the Middle Ear — an air-filled space lined by mucous membrane
e Tympanic Membrane (eardrum)
o Thin, delicate, translucent membrane that forms the boundary between the outer and
middle ear
0 Pearly gray in color
o Vibrates in response to acoustical sound waves
o Changes acoustical energy to mechanical energy

Video otoscopic view of the tympanic membrane

e Ossicles — Malleus, Incus, Stapes — (ossicular chain)

0 The three smallest bones in the body. Each bone is smaller than a grain of rice.

o Ossicular chain acts as a system of levers that amplify and carry sound as mechanical
energy to the inner ear. It transfers the vibrations from the TM through the middle
ear cavity to the fluid of the inner ear.
= Malleus (hammer) is attached to the TM
= Incus (anvil) is the middle bone
= Stapes (stirrup) is connected to the oval window. Smallest bone in the body.

o0 Footplate of the stapes inserts into the oval window of the cochlea, and sound energy
is conducted into the inner ear.

0 As the stapes moves in and out of the oval window, a fluid motion begins in the
cochlea. Mechanical energy is then converted to hydraulic energy.
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malleus

! middle
ear

Eustachian
tube

Schematic drawing of the middle ear system.

« Eustachian Tube

0 Lined with mucous membrane. Connects the middle ear cavity with the
nasopharynx (back of the throat).

o Purpose is to equalize pressure in the middle ear - allows air to enter the middle ear
cavity to equalize pressure in the middle ear with atmospheric pressure.

o Itis normally closed but opens briefly when we do certain things, such as swallow,
yawn, change altitudes — go over mountains, dive into deep water, or perform the
Valsalva maneuver.

o May allow a pathway for infection. In children the Eustachian Tube is more
horizontal, and becomes more vertical as they age, reducing the chances for infection.

e Stapedius Muscle
0 Connects the stapes to the middle ear cavity wall
o Contracts briefly in response to loud sounds
o By contracting, it reduces the movement of the stapes at the oval window, protecting
the cochlea to some extent from loud sounds, this is called the acoustic reflex

3. Structures of the Inner Ear — contains organs for balance and hearing
Cross sectional view of the Cochlea
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e Cochlea
0 Snail-shaped organ with 2 % turns containing a series of fluid-filled (perilymph &
endolymph) tunnels
o Changes mechanical energy of middle ear to hydraulic and then electrical energy by
converting fluid movement into neural impulses
0 Located inside the temporal bone on each side of the skull
o Contains the Organ of Corti (the actual sense organ of hearing) and cilia (nerve

endings)
semicircular
canals
auditory
incus & nerve
malleus
cochela

Schematic drawing of the inner ear system

e Cochlear Windows — membrane covered openings in the cochlea
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o Oval Window - located at the footplate of the stapes; movement of the stapes
footplate through the window sets fluid into motion in the cochlea, creates a traveling
wave

o Round Window - functions as a pressure relief port for the fluid set in motion by the
stapes

¢ Organ of Corti, the end organ of hearing, contains stereocilia or hair cells

Schematic drawing of the Organ of Corti

o Hair cells (stereocilia)
o Are frequency-specific. Those that respond to high-pitched tones are located at the
base of the cochlea; those that respond to low pitched tones are at the apex.
o Movement of the fluid causes deflection of nerve endings.
o Deflection of cilia generates nerve impulses (electrical energy), which are sent to the
brain via the cochlear nerve.

e Vestibular System
o Consists of three semi-circular canals (one in each spatial plane) which house the
mechanism that regulates our balance system
0 Monitors the position of the head in space
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0 Shares fluid system with the cochlea
o Cochlea and Vestibular System together are known as the inner ear
o Certain problems in the Cochlea may affect the Vestibular System and vice-versa

4. Central Auditory Nervous System

o 8" Cranial Nerve/Cochlear Nerve/Auditory Nerve
o Contains a bundle of nerve fibers (25-30,000)
o Travels from the cochlea through the internal auditory canal and up the brainstem
o0 Carries an electrical signal from the cochlea through the brain stem to the
brain/cortex with continual processing along the way
o Auditory Cortex (Wernicke’s area) is located in the temporal lobes of the brain is where
sounds are perceived and analyzed
o Sounds are interpreted based on experience/association

How Sound Travels Through the Ear: Acoustic energy, in the form of sound waves, is
channeled into the ear canal by the pinna. Sound waves hit the tympanic membrane and cause
it to vibrate, like a drum, changing it into mechanical energy. The malleus, which is attached to
the tympanic membrane, starts the ossicles into motion. The stapes moves in and out of the oval
window of the cochlea creating a fluid motion or hydraulic energy. The fluid movement causes
membranes in the Organ of Corti to shear against the hair cells. This creates an electrical
signal, which is sent up the Auditory Nerve to the brain. The brain interprets it as sound.
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ANATOMY & PHYSIOLOGY STUDY GUIDE
Name the four components of the hearing mechanism
a. C.
b. d.
Name the three bones in the middle ear that make up the ossicular chain
a.
b.
C.

What is the smallest bone in the body?

The collects sound and focuses it into the ear canal,
amplifying the sound by 5-6 dB.

T or F The external auditory canal leads from the pinna to the tympanic membrane in a
straight line allowing you to easily view the canal and TM.

The vibrates in response to sound changing
acoustical energy to mechanical energy.

7. The cochlea and Vestibular System together are known as the

8. Match the following:

Organ of Corti Located at footplate of stapes, where fluid is set into motion
Oval Window Frequency specific, low freq are at apex, high freq at base
Round Window End organ of hearing, contains hair cells

Hair Cells Pressure relief port for fluid set in motion by stapes

9. Inthe cochlea, an electrical signal is created that is carried by the

10.

11.

12.

13.

through the brainstem to the brain.

The Eustachian Tube

a. Is normally open but closes when we yawn and swallow
b. Is located in the inner ear

c. Equalizes pressure in the middle ear cavity

d. Carries sound from the tympanic membrane to the cochlea

Within the vestibular system, the regulate our balance
system.
When the contracts, it reduces the movement of the stapes at the oval

window, protecting the cochlea from loud sounds. This reaction is called the

The cochlea
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14.

15.

16.

17.

18.

a. Is asnail shaped organ with a series of fluid-filled tunnels
b. Is located in the inner ear

c. Converts mechanical energy to electrical energy

d. Houses the Organ of Corti

e. All of the above

Cerumen

a. Serves to lubricate and protect the ear

b. Naturally pushes itself out of the ear canal

c. Isnormal to have in the EAC, as long as it is non-occluding
d. Should be cleaned from the EAC with cotton swabs on a regular basis
e. A B,andC

f. All of the above

The vestibular system

Functions as a pressure relief port for the fluid moving within the cochlea
Is the end organ of hearing

Consists of 3 semi-circular canals which regulate balance

Shares fluid with the cochlea

Together with the cochlea are known as the inner ear

C,Dand E

~ooo0 oo

The central auditory nervous system

Includes the 8" cranial nerve and the auditory cortex
Changes acoustical energy into mechanical energy
Includes membrane covered openings in the cochlea
Is the end organ of hearing

All of the above

Po0 T

Hair cells

Avre located within the Organ of Corti in the cochlea

Are frequency-specific

Move in response to the movement of cochlear fluid

Shear against membranes in the Organ of Corti creating an electrical signal
All of the above

Poo0 o

The mastoid process

Is a thin membrane that separates the outer and middle ear
Is a bony ridge behind the pinna

Is a system of levers that carry sound

Connects the stapes to the middle ear cavity wall

All of the above

®o0 o
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EAR DISORDERS & HEARING LOSS
30 Minutes

1. Conductive Hearing Loss — occurs from a dysfunction of the outer or middle ear that can
usually be treated with medicine or surgery. A deficit of loudness only where sound is partially
blocked from being conducted through the outer and/or middle ear. Other auditory functions
(inner ear) are normal.

e Characteristics:
0 Soft speaking voice — patient hears his/her own voice clearly through bone
conduction
o Excellent speech discrimination when speech is loud enough (good hearing aid
candidate if patient does not desire treatment or if treatment is not effective)
o Low frequency hearing loss or flat loss (fairly equal loss at all frequencies)

o Causes of Conductive Hearing Loss
o Outer Ear
= QOcclusion — cerumen (earwax), foreign objects such as cotton
= Congenital atresia — small or absent canals at birth
= External otitis — infection or inflammation (swimmer’s ear)

o Middle Ear

= Otitis media — infection or inflammation of mucosa (common in children)

=  Tympanic membrane perforation

= Cholesteatoma — cystic mass that usually develops from progressive retraction of
the TM which draws in squamous epithelium, very erosive; if untreated can
invade cranial vault and become life threatening

= Otosclerosis — disease that affects the bony capsule surrounding the inner ear and
middle ear ossicles; often causes the footplate of the stapes to fuse in the oval
window causing progressive conductive HL

= Disarticulation of the ossicles

= Blocked Eustachian Tube — most common origin of middle ear disease

e Treatment - Conductive hearing losses are due to problems that occur in the outer and
middle ear which are usually temporary and / or treatable with antibiotics or surgery. For
those few people who have uncorrectable conductive hearing losses, hearing aids are of
significant benefit as sound amplification is all that is needed.

2. Sensori-neural Hearing Loss — dysfunction of the inner ear or auditory nerve, usually
permanent and untreatable. Results in loudness deficit and distorted hearing. Nerve endings in
cochlea or nerve pathways are damaged. Message does not reach the brain. Mechanical
structures (middle ear) are intact.
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Symptoms

(0]

o

(0]

Patient uses inappropriately loud voice. Has reduced hearing by both air and bone
conduction and does not hear him/herself or others well without speaking loudly.
Tinnitus — (ringing or buzzing sound in the ear) — several causes such as earwax,
middle ear pathology, growth or tumor on hearing nerve, medicines such as aspirin,
excessive caffeine, stress. However, most common cause is inner ear hair cell
damage associated with noise-induced hearing loss. Tinnitus is noticed mostly in
quiet settings, especially after noise-exposure.

Usually a high frequency hearing loss.

Speech sounds are distorted, even at loud levels. Reduced ability to hear high
frequency, low energy speech sounds such as s, sh, ch, th, f, v, and k.

Difficulty understanding conversation in background noise (i.e. restaurants,
vehicle noise, reverberant rooms, tv/radio, social groups).

Hearing aids may help, but do not restore hearing to normal.

Causes of Sensori-neural Hearing Loss

(0}
(0}
(o}

Genetic or congenital reasons

Diseases - measles, mumps, meningitis, scarlet fever

Ototoxic drugs — aspirin, commonly used antibiotics like tetracycline, ampicillin,

quinine, dihydrostreptomycin, neomycin, cactinomycin, tobramycin, erythromycin;

salicylates, cisplatinum, etc.

Head trauma — may fracture temporal bone and disorganize or destroy Organ of

Corti

Presbycusis — due to effects of aging

Meniere’s Disease - chronic disease of the inner ear characterized by recurrent

episodes of vertigo, fluctuating/progressive SN HL and tinnitus. Caused by

increasing pressure in the labyrinth causing potassium and sodium to mix between

endolymphatic and perilymphatic spaces in the cochlea.

Acoustic Neuroma — growth/tumor on hearing nerve, causes unilateral high

frequency loss. Other symptoms include unilateral tinnitus and dizziness.

Ototoxin Exposure - Airborne or dermal exposure to certain industrial agents such

as chemicals and solvents may affect the auditory and/or vestibular system. Some

examples include: Toluene, Xylene, Styrene, Trichloroethylene, Carbon monoxide,

Carbon disulfide, N-hexane, mercury, Hydrogen cyanide, heavy metals, fuels and

solvent mixtures. Research indicates that the combined exposure to noise and

ototoxins in the work place may synergistically increase the damaging potential of

noise on hearing loss.

Noise exposure — prolonged exposure to hazardous noise causes hearing loss by

physical destruction of the hair cells in the cochlea.

= The irreversible damage to the hair cells of the Organ of Corti can be sudden
(acoustic trauma) from a single exposure to intense impulse sound such as an
explosion or gunshot, or more often, a gradual loss from chronic long-term
exposure to loud steady state noise.

= Also known as a noise-induced permanent threshold shift (PTS).
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The amount of hearing loss created by a given noise exposure varies from
person to person, under the same noise conditions, people can receive varying
degrees of hearing loss as some people are more susceptible to hearing loss than
others.

Risk of progression of noise-induced loss ends when noise exposure ceases, but
the aging process invariably worsens the loss.

Characteristics of a noise-induced hearing loss:

v Tinnitus — a warning sign of over exposure to loud noise
v" Classic noise-induced hearing loss shows an initial notch or drop in hearing at

4000Hz, but generally affects 3000-6000 Hz range the most. As the loss
progresses, the notch becomes deeper and wider.

v’ Difficulty understanding conversation, especially in background noise -

80% of speech energy is in the low frequencies, but 80% of the information is in
high frequencies.

v’ 4 P’s characteristic of a noise-induced HL: painless, permanent, progressive

and preventable.

e Treatment — Sensori-neural hearing losses are due to problems that occur in the inner ear
and are almost always permanent and untreatable (exception: Meniere’s Disease).
Hearing aids will benefit most people with sensori-neural hearing loss, but patients may
still have difficulty understanding speech due to the permanent damage to the hair cells.

3. Mixed Hearing Loss — Combination of conductive (outer or middle ear) disorder and
sensori-neural (inner ear - cochlear or retro-cochlear) disorder. Treatment may be available for
the conductive portion of the hearing loss, but the sensorineural hearing loss will remain.

4. Non-Organic/Functional Hearing Loss — No medical or physical reason for hearing loss.
e Malingering — conscious exaggeration of hearing impairment. May occur for monetary
or other personal gain or to escape assignments or responsibilities.
o Symptoms (red flags) of malingering:

Equal hearing loss at all frequencies or no response at all in one or both ears.
Inconsistency during current test and/or when comparing between tests and with
prior tests.

Exaggerated attention to testing process. Pushes on earphone during testing as if
concentrating hard to hear.

Discrepancy between pure tone test results and ability to hear normal.
conversational speech. Shows no difficulty hearing when called back for testing
or to test instructions (normal voice level is around 60 dB). Hears you when your
back is turned or when no visual information is available.

Patient history — recent enlistment, nearing retirement, pending discipline or
deployment.

e Psychogenic hearing loss - unconscious development of a non-organic hearing loss, may
be a compensatory or protective measure; the patient believes the impairment is real
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5. Central Hearing Loss — Occurs within the Central Nervous System (cortex, brainstem,
ascending auditory pathways). No peripheral organ involvement (outer/middle/inner ear).
Interference in pathways from the brainstem to the auditory cortex.
e May be caused by an auditory processing disorder in the central nervous system (exact
causes are not clearly understood)
e Often associated with other neurological disorders (multiple sclerosis, tumors)
e Easily distracted by other sounds
e May have learning difficulty
e Sometimes confused with non-organic hearing loss due to patient’s vague symptoms or
inappropriate behavior
e Requires diagnostic work-up by an audiologist, otologist, and/or neurologist
e Patient usually presents with normal peripheral hearing

6. Summary

e Conductive Hearing Loss = Low Frequency = Outer or Middle Ear = Temporary

e Sensorineural Hearing Loss = High Frequency = Inner Ear = Permanent

e Mixed Hearing Loss = High and Low Frequency = Outer or Middle and Inner Ear =
Conductive portion of HL is treatable, Sensorineural portion is permanent

e Non-Organic Hearing Loss = Flat Loss Across All Frequencies or No Response at All
Frequencies = Not a True HL, Exaggerated Hearing/ Possible Malingerer

e Central Hearing Loss = Normal Hearing Thresholds = Auditory Processing Problem
along the pathway from the Auditory (8") Nerve up the Brainstem to the Auditory Cortex
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EAR DISORDERS & HEARING LOSS STUDY GUIDE

Name three symptoms of a conductive hearing loss
a.
b.
C.

Name four possible causes of a conductive hearing loss
a

b.

C.

d.

Pathology of the inner ear or auditory nerve will result in what type of hearing loss?
a. Conductive

b. Sensorineural

c. Mixed
d. Central

Name four symptoms of a sensorineural hearing loss
a

b.

C.

d.

Noise exposure can cause irreversible damage to the in the
Organ of Corti.

Injury to the ear resulting from a single exposure to intense sound is called
a. Presbycusis

b. Acoustic Neuroma

c. Cholesteatoma

d. Acoustic trauma

. The conscious exaggeration of hearing impairment for personal gain is called
a. Tinnitus

b. Noise-induced hearing loss

c. Malingering

d. Otosclerosis

Name three symptoms of malingering

a.

b.

C.

9. A conductive hearing loss is a result of pathology in the ear, causing a

frequency hearing loss, and is usually
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10.

11.

12.

13.

14.

15.

Outer/middle, low, temporary
Inner, low, temporary
Outer/middle, high, permanent
Inner, high, permanent

oo

A sensorineural hearing loss is a result of pathology in the ear, causing a
frequency hearing loss, and is usually

a. Outer/middle, low, temporary

b. Inner, low, temporary

c. Outer/middle, high, permanent

d. Inner, high, permanent

A combination of conductive and sensorineural pathology results in a hearing
loss.

a. Permanent

b. Non-Organic

c. Mixed

d. Central

People with a frequency hearing loss complain of difficulty
understanding conversation, especially in background noise.

a. Low, conductive

b. High, sensorineural

c. High, conductive

d. Low, sensorineural

Someone with a classic noise-induced hearing loss will typically have the worst threshold at
a. 1000 Hz

b. 500 Hz

c. 8000 Hz

d. 4000 Hz

A characteristic of noise-induced hearing loss includes

a. Tinnitus

b. High frequency hearing loss around 3000-6000 Hz

c. Difficulty understanding conversation, especially in background noise
d. All of the above

Airborne or dermal exposure to may affect the auditory and/or vestibular system and

act synergistically with noise to compound hearing loss.

a. Acoustic neuroma
b. Ototoxic drugs

c. Industrial ototoxins
d. Presbycusis

e. Meniere’s disease
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16. A central hearing loss is caused by
a. Middle ear pathology
b. An auditory processing disorder in the CNS
c. Loss of balance in the vestibular system
d. Conscious exaggeration of hearing loss
e. A combination of pathologies in the middle and inner ears

17. Match the causes and symptoms/findings with the type of hearing loss.
C = Conductive S = Sensorineural

Trouble hearing “sh”, “f”, “th”
Speaks loud

Perforated tympanic membrane
Ototoxic drugs

Normal low frequency thresholds
Presbycusis

Acoustic trauma

Speaks softly
Meniere’s disease
Swimmer’s ear

Correctable hearing loss
Cholesteatoma

Tinnitus

Atresia

Otosclerosis

OS3mxT TSQhP o0 T

18. Match the ear disease / disorder with the part of the ear it affects.
O = Quter M = Middle | = Inner

Perforated tympanic membrane

Ototoxic drugs

Presbycusis

Acoustic trauma

Cholesteatoma

Atresia

Otosclerosis

Swimmer’s ear

Meniere’s disease

Otitis media

S oo o0 o
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HEARING PROTECTION

60 Minutes

Hearing protection must be worn
e Whenever the danger of noise hazard is present, regardless of the duration of the noise
e By employees, as well as visitors to noise hazardous areas
e When hazard/danger signs indicate there is a noise hazard
e In hazardous noise levels of >84 dBA (steady state) and >140 dBP (impulse/impact)
e Double hearing protection (plugs and muffs) is required at 104dBA and above

Selection Considerations for hearing protectors
e Only approved hearing protection is acceptable for use in the HCP
e Type of hearing protection should be selected based on

(0]

o
o
(0]

Consideration of advantages / disadvantages

Work environment

Degree of noise attenuation capability versus the level of noise exposure

Noise Reduction Rating (NRR) - All hearing protection devices have a Noise
Reduction Rating that indicates the attenuation level of the hearing protection in a
laboratory setting. Keep in mind that the NRR does not accurately reflect attenuation
in the real world. Field-testing suggests that the actual NRR for earplugs is
approximately half that listed on the package.

e Double protection needs. With double hearing protection (such as earplugs and noise
muffs), the second form of hearing protection adds about 5-6 dB of protection from
noise. It does not double the protection capability.

e Administrative controls (time limitations in the noise area) are required whenever
personal hearing protection cannot reduce actual exposure to 84dBA or less.

Types of Hearing Protection

There are 4 main types of approved hearing protection devices
e Earplugs

Noise Muffs
Ear Canal Caps
Helmets

Earplugs — An ear gauge may be used to assist in determining the appropriate size earplug, but
cannot be relied upon without fitting the actual earplugs in each ear. The earplug carrying case
can be used to assist with the fitting process.

Pre-Formed Earplugs — Pre-formed earplugs must be fitted by medical department personnel.
Technicians must fit both ears individually, as some people will wear different sizes and/or
different types in each ear

e Single Flange (V-51R) (No longer manufactured - Existing stocks are dwindling)

48



o0 Noise Reduction Rating (NRR) = 23dB

0 Comes in 5 color-coded sizes
1) Extra Small (white) — worn by 10% of the population
2) Small (green) —worn by 25% of the population
3) Medium (orange) — worn by 30% of the population
4) Large (blue) — worn by 40% of the population
5) Extra Large (red) — worn by 25% of the population

o Fitting Technique:

Pull up and back on pinna

Insert single flange earplug

Gently twist plug in so that the tab is oriented toward the back of the head
Both ears must be fitted as some people wear different sizes in each ear

e Triple Flange
o Noise Reduction Rating (NRR) = 26dB
0 Comes in 3 color-coded sizes
1) Small (green) — worn by 10% of the population
2) Medium (orange) — worn by 80% of the population
3) Large (blue) — worn by 30% of the population
o Fitting Technique
= Pull up and back on pinna
= Insert triple flange earplug
= Gently twist plug in so that the first two flanges are in the canal and the third flange is
flush against the ear canal opening
= Both ears must be fitted as some people wear different sizes in each ear
= Triple flange earplugs do not seat well in sharply bending ear canals. Perhaps 10 or
15% of users should not use them for this reason.

e Quad-flange Earplug

0 A 4 flange earplug made of soft polymer

o0 NRR=25dB

o Comes in one size

o Fitting Technique — same as Triple-flange plug

i
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e Combat Arms Earplugs:

(0]

(0}
o

A 2-sided, color-coded earplug developed by the Army for
protection against weapons fire without compromising hearing for
soft sounds.

Yellow single-sided version also available.

The yellow side has a baffle that allows steady-state sounds to
enter, but quiets impulse/impact noise.

The olive drab side is a conventional 3-flange earplug that provides
good protection in all listening situations.

The olive drab side extends from the ear in combat situations, and
the bright yellow side protrudes in garrison

NRR for olive drab side is 25 dB

Fitting Technique — same as Triple Flange & Quad-flange above

e Advantages of pre-formed earplugs

o
o

o
o

Less expensive than muffs or canal caps

Can be washed and re-used several times (therefore it is less expensive than hand formed
earplugs for frequent users)

Easily carried on uniform or clothing in earplug carrying case

Good protection for most industrial noise environments

e Disadvantages of pre-formed earplugs

(0]
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o
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Hand Formed Earplugs

Requires individual medical fitting of both ears
Frequent insertion may cause irritation (minimized by proper fitting)
Works loose with jaw movement

Improper fit reduces effectiveness

Sound Guard foam plugs

o0 Noise Reduction Rating (NRR) =19 dB

0 The only medium-sized plug that can be legally purchased
by DOD activities

0 Manufactured in only one size (medium)

o Dual colored green and orange

0 When inserted properly, only the green color will show indicating that 2/3 of the plug
IS inserted.

Aearo Superfit 30 and Superfit 33 foam plugs

o0 Noise Reduction Rating (NRR) =28 dB

Superfit 30 is a small sized foam earplug

Superfit 33 is a large sized foam earplug

Dual colored orange and yellow

When inserted properly, only the yellow color will show, indicating that 2/3 of the

plug is inserted.

O Oo0OO0Oo
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0 Available under GSA contract at Tactical & Survival Specialties, Inc.

e Fitting Technique
= Roll earplug between thumb and index finger to the smallest size possible
= With opposite hand, pull up and back on pinna
= Insert earplug so that at least 2/3 of the plug is in the ear canal
= Use index finger to hold earplug in place in the ear while it expands
= Ensure there are no creases in the plug
= |finsertion is difficult, try the larger or smaller size plug

e Advantages of hand formed earplugs:

0 Most comfortable (for most users)

0 Universal fit (if the small and large sizes are used as needed)

o Individual medical fitting not required

0 Least expensive of all HPD’s for infrequent or intermittent exposure

e Disadvantages of hand formed earplugs
0 Must be properly molded and inserted
o0 Easily soiled & absorbs dirt and oil that can be transferred into the ear canal
0 One time use only

Characteristics of a Good Earplug Fitting
e With both earplugs inserted, people’s voices sound muffled
There is a vacuum effect when tugging on the earplug
They feel comfortable
Tab of single flange plug is oriented toward the back of the head
Largest flange of a multi-flange plug is flush against the ear canal opening
You must fit both ears, some people will wear two different sizes in each ear, and some
may wear a combination of single and triple flange plugs
e For color-banded foam plugs, only 1/3" or less of the plug is visible.

Ear Canal Caps:

e Typical Noise Reduction Rating (NRR) = 18dB
(extremely variable)

e Fitting Technique
o0 Canal caps should be inserted as tightly into
the opening of the ear canal as possible to
form a seal
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Headband placement can be on top of the head, behind the head or under the chin
Users with very large or very small heads may receive poor benefit

e Advantages of ear canal caps

(0]
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Quickly inserted without soiling

Individual medical fit not required

Lightweight and easily carried around neck for immediate use
Best for intermittent and modest noise (95dB or less)
Universal fit

e Disadvantages of canal caps

(0]

o
o
o

More expensive than earplugs
Uncomfortable after one hour

Limited attenuation

Poor headband tension defeats HPD value

Circum-aural Noise Muffs:

e Typical NRR = 25dB

e Fitting Technique

(0]

o

Noise muffs should seal around the entire ear/pinna (ear cushions should be replaced
when cracked or worn).

With certain types of noise muffs, headband placement can be on top of the head,
behind the head, or under the chin (sometimes referred to as Type Il muffs, while
straight over-the-head muffs are Type ).

Can be worn in combination with insert earplugs (double protection, 30dB or more
attenuation provided)

e Advantages of noise muffs

(0]
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Universal fit

Good attenuation

Can be worn with earplugs

Can incorporate communication equipment and/or Active Noise Reduction (ANR)
features

Individual medical fit not required
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e Disadvantages of noise muffs

o
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Helmets —

Most expensive type

Bulky and heavy

Uncomfortable in heat due to perspiration
Hair/eyeglasses/earrings decrease fit effectiveness
Not easily carried

for specific operational uses, which typically incorporate communication capability

e Auviators, Aviation Crew

o Flight Deck Personnel (cranials)

e Tankers

e Amphibious Assault VVehicle Crew Members

Funding:

Hearing protection is purchased by the unit/shop or command of the noise-exposed

personnel. Pre-formed earplugs must be medically fit by trained personnel, therefore, units may
bring pre-formed plugs to the medical clinic during fittings, or may choose to provide funding or
reimbursement to the medical department for earplugs to be stocked and stored for their unit.

Other HPD Selection Considerations
e Environmental Factors

o
o
o

o
o

Heat/humidity — earmuffs will be uncomfortable

Hat/helmet use — earplugs are a good choice

Communication needs — depends on environment and type of communication (verbal
or electronic)

Intermittent exposures — canal caps work well in moderate to low noise
Corrosives/iron filings — earplugs not a good choice (can get on hands and into the
ear canal)

e Approved Devices

(0}
(0}
o

Sound Guard is the only medium-sized plug authorized for military use
All noise muffs are authorized with exception of ones with radios incorporated
Any HPD that has been tested by a DoD or NEHC approved lab

e Other

(0]
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Meets attenuation needs and reduces noise to below 84 dBA or 140 dBP
Must not overprotect

Meets environmental & comfort needs

Meets communication & safety needs

Cost effective

Hearing Protection and Hearing Performance

e Interaction of the Lombard and Occlusion Effect with the use of hearing protection allows
people to assume a voice level that is appropriate to overcome the effects of noise and
attenuation to permit good communication over a broad range of noise conditions.

0 Lombard Effect — occurs when people raise their voices in the presence of loud
background noise in order to be able to monitor their speech and allow others to hear
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them
Occlusion Effect — with the ears plugged, people will speak more softly because they
will hear their own voices more easily through bone conduction

e Speech Discrimination/Understanding Communication

(0}

In low noise areas, hearing protection may cause communication problems. Due to the
absence of the Lombard Effect, voices are too faint to be heard well.

People with hearing loss will have more difficulty understanding speech with hearing
protection due to the influence of attenuation on top of an already reduced
communication ability.

In high noise areas, hearing protection can enhance speech understanding for normal
hearing people, because the hearing protection helps eliminate the high frequency noise
and allows more of the speech frequencies to pass through.

Hearing impaired users may have considerable difficulty understanding speech in noise
with HPDs in place, a circumstance which may limit their ability to work safely in some
industrial areas.

e Other Performance Factors

(0]

There is a practice effect on hearing performance as people re-learn work environment
sounds with hearing protection in place. With time and practice, sounds become
recognizable again.

Use of hearing protection is always preferable to a progressive, permanent hearing loss.
Use caution not to overprotect. Match attenuation of HPD to exposure level.
Overprotection may cause a safety hazard if warning sounds are inaudible.

Hearing protection can work loose while wearing and may require readjustment to
maintain maximum effectiveness.

Care and Maintenance of Hearing Protection

e Hand Formed Foam Earplugs

0]

These are ordinarily disposed of after each use.

e Pre-formed Earplugs / Ear Canal Caps

0]
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Clean after each use with warm, soapy water; rinse and dry thoroughly before re-use.
Avoid insertion with soiled hands.

Check plugs periodically for correct size; inspect for deterioration.

When plugs are no longer serviceable, a new pair should be fitted and issued along with
a new carrying case.

e Noise Muffs

O O 0O O 0O

Wipe down ear-cup seals with moist cloth (alcohol-free) after each use.
Replace seals when cracked or broken.

Replace cushions inside ear-cups when unserviceable.

Check for cracks or holes in ear-cups.

Ensure there is adequate headband tension; replace headband when necessary.
Modification of noise muffs is prohibited (such as incorporating music).
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Employee Considerations

e Personnel in the Hearing Conservation Program have the right to choose which type of
hearing protection they prefer to wear from among approved selections available through
supply channels.

o Hearing protection must be issued at no cost to the employee and replaced whenever lost,
damaged or poorly fitted.

e The best hearing protection is the one that is most comfortable to the wearer (the one they
will wear).

e Medical contra-indications and environmental considerations may limit employee choice.

e Custom molded plugs may be used only in special circumstances.

Musician Hearing Protection (Custom Molded or Pre-formed Plugs)

e These earplugs are designed for musicians and sound engineers, and incorporate filters
which yield a relatively flat attenuation that does not distort sound quality in the same
way conventional hearing protectors do.

o Military musicians must be medically fit with these devices because they are custom
molded earplugs, and earmold impressions with a deep canal portion are needed. For a
successful fit, the earplugs must be checked following delivery of plugs.

e Noise Reduction Rating (NRR) = 15-25 dB

Communication Earplugs (CEP) — new hearing protection designed with communication
capability incorporated for use with aircraft and flight deck operations. Some communication
earplugs incorporate a foam earplug tip, and some use a custom ear piece.

s

Active Noise Reduction (ANR) - noise canceling headsets

e Active noise reduction electronically cancels certain incoming sounds.

e Better at reducing low frequency noises.

e Not effective with jet noise due to the frequency characteristics of the noise.
e There are no currently approved ANR devices, but research is ongoing.
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HEARING PROTECTION STUDY GUIDE

1. The four main types of approved hearing protection are:
a. C.
b. d.

2. Who pays for hearing protection for personnel enrolled in the HCP?
a. Noise-exposed personnel
b. Unit or shop where noise-exposed personnel are employed
c. The closest medical facility
d. The Audiologist or Hearing Conservation Department

3. At what decibel level is double hearing protection required?

4. T or F Preformed earplugs must be medically fit by trained personnel.

5. T or F When fitting and issuing preformed earplugs, you only need to fit one ear because
both ears are the same size.

6. T or F The noise reduction rating (NRR) listed on the hearing protection package closely
resembles real world noise reduction.

7. T or F Personnel inthe Hearing Conservation Program have the right to choose which
type of hearing protection they prefer to wear from the choices available in national stock, unless
there is a medical or environmental contra-indication.

8. Raising your voice in the presence of loud background noise in order to be able to monitor
your speech and allow others to hear you is called

9. With hearing protection in your ears, you will speak more softly because you will hear your
own voice more easily through bone conduction. The term for this is called

10. What is the appropriate care and maintenance of pre-formed earplugs?

Place in carrying case after each use until the next workday

Wash daily after use with warm, soapy water and allow to dry completely before re-use
Wash each day after use with antiseptic cleaner and allow to dry completely before re-use
Store on a top shelf away from pets and children in a cool, dry place

oo

11. Characteristics of a good earplug fitting include
a. Snug but comfortable fit
With both earplugs inserted, voices sound muffled
Slight tension, or a vacuum effect is felt when pulling on the stem of the earplug
Patient’s voice should sound as if he/she is talking in a barrel
All of the above

0T
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12.T or F Custom hearing protection is available to all noise-exposed personnel from
standard stock supplies.

13. T or F Disposable foam Sound Guard earplugs offer approximately the same protection
as a set of earmuffs.

14. What is the most expensive type of hearing protection?
a. Earplugs
b. Noise Muffs
c. Ear Canal Caps
d. Triple Flange

15. Which is the best type of hearing protection?
a. Pre-formed earplugs
b. Hand formed earplugs
c. Noise Muffs
d. The one that the patient will wear

16. T or F Civilians in the Hearing Conservation Program are required to purchase hearing
protection for their own personal use in noise hazardous areas.

17. What performance factor(s) need to be considered to ensure effective hearing protection?
a. With time and practice work environment sounds become recognizable through HPD’s.
b. Use of hearing protection is preferable to progressive, permanent hearing loss.
c. Re-adjustment of hearing protection throughout the day may be necessary to maintain an
effective fit.
d. All of the above

18. Advantage(s) of using ear canal caps include

Cheapest of all HPD’s for infrequent or intermittent use
Has the highest NRR of all HPD’s

Most comfortable fit of all HPD’s

Best for intermittent use and modest noise environments
Can be worn with earplugs

Po0 o

19. Advantage(s) of using noise muffs include

a. Cheapest of all HPD’s for infrequent or intermittent use
b. Has the highest NRR of all HPD’s

c. Most comfortable of all HPD’s

d. Best for intermittent use and modest noise environments
e

Can be worn with earplugs

20. What consideration(s) must be evaluated when selecting a hearing protector?
a. Approval of HPD
b. Evaluation of advantages and disadvantages
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c. Noise Reduction Rating / attenuation characteristics
d. Level of noise exposure
e. All of the above

21. Hearing protection should be worn

Whenever the danger of noise hazard is present

By visitors to noise hazardous areas

When noise levels are >84dBA or >140dBP

When noise hazard signs indicate that hearing protection is required
All of the above

Po0 T

22. When double hearing protection is worn, the second form of protection offers the following
amount of protection from noise:

14 dB

10 dB

20dB

5-6 dB

The NRR level for that hearing protector

Po0 T

23. T or F Administrative controls refer to time limitations that are set for people working
in very high noise levels to limit exposure.

24. T or F Eargauges may be used to assist in determining the appropriate size earplug,
but cannot be relied upon without fitting each ear with the actual plugs.

25.T or F Hand formed earplugs are typically available in one size with the exception of
the Aaero Superfit 30/33 styles.

26. The Combat Arms Earplug
a. Can be used during weapon-fire without compromising hearing for soft sounds
b. Has a yellow side for use during impulse/impact noise
c. Has an olive drab side for use as a triple flange earplug
d. All of the above

27. The following is true about hearing protection and hearing performance:
a. People with hearing loss have more difficulty understanding speech when wearing
hearing protection.
b. People with normal hearing have improved speech discrimination when wearing hearing
protection in noise
c. Use of hearing protection in quiet areas causes reduced speech discrimination
d. All of the above

28. T or F Earplugs or noise muffs do not usually impair the communication ability of a
person with normal hearing when worn in a noise-hazardous area.
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OTOSCOPY & HEARING PROTECTION FITTING PRACTICUM

60 Minutes

Otoscopy - The visual inspection of the ear canal and tympanic membrane through an otoscope

An otoscope is a hand-held tool with a speculum and light source.

Purpose of otoscopy — to ensure ear canals and tympanic membranes are free of any
obvious problems

When to perform an otoscopic examination

O o0OO0OO00OO0O0

Before a reference audiogram

Before a routine audiogram, if feasible

Before tympanometry

Before earplug fitting

When an STS is discovered

When a low frequency or flat hearing loss is detected
When there are ENT complaints

Technique (provide demonstration)

(0}

Select a speculum according to the size of the ear canal opening, and place it on the
otoscope. It is always best to use the largest speculum possible in order to view a
large area at once.

Turn the light on the otoscope and use the rheostat to adjust the intensity. If this
doesn’t provide enough brightness you may need to replace the batteries or re-charge
the otoscope.

Grip the otoscope firmly and comfortably.

With your free hand, grasp the helix of the ear and gently pull pinna upward and back
to straighten ear canal.

Gently insert the lighted otoscope specula past the first canal bend, while anchoring
the otoscope hand against the patient’s head or cheek. If the patient turns or moves
suddenly, the otoscope should move in unison with the patient, avoiding injury.
Avoid touching the walls of the ear canal, as they are very sensitive.

Examine the ear canal and tympanic membrane through the otoscope. Only a portion
of the membrane will be visible. You must move the otoscope around to obtain a
composite view.

Dispose of speculum. Use a new speculum with each patient, or between ears if
infection or drainage is present.

Normal Findings

(0}

O Oo0OO0Oo

Translucent, pearly gray or white TM color

Cone of light spreading from the center to outward edge of the TM
Lower end of the malleus protruding at the center of the TM

Less than 25% cerumen occlusion of the ear canal

Intact TM
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Abnormal Findings
o Ear Canal

Excessive or impacted cerumen or foreign body

Drainage

Otitis Externa — infection/swelling of ear canal

Collapsing canals or stenosis

Exostosis — bony growth in canal (typically does not affect test results)
Enlarged mastoid cavity from surgery

o Tympanic Membrane

Red or amber TM color

TM perforation

Retracted TM (suggests negative middle ear pressure/Eustachian Tube
Dysfunction)

Bulging TM, or appearance of bubbles behind TM (suggests effusion/fluid in
middle ear)

Pressure Equalization Tubes (PE Tubes) — surgically implanted to ventilate
middle ear cavity

Pathology, such as cholesteatoma (cystic mass, very erosive), tympanosclerosis
(chalky-white appearance on TM from previous or repeated infections/scar tissue)

Findings that Warrant Referral to Physician

O O0OO0OO0OO0O0

Ear pain or discomfort

Ear canal blockage (impacted cerumen, foreign body)
Bulging TM

TM perforation

Visible drainage

When in doubt or uncertain of possible pathology
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HPD Fitting Practicum

1. Conduct Otoscopic Examination
e If ear is healthy and canals are clear, proceed with earplug fitting.
e [f any abnormality is present, get medical clearance prior to fitting.

1. Insert Ear Gauge to Find Approximate Size
e Gauge should give slight resistance to insertion and withdrawal.
e Select appropriate plug size based on measurement from gauge.
e Repeat procedure for other ear.

2. Fitting Technique

e Pull pinna upward and back to straighten canal.

e Insert pre-formed plugs with a twisting motion and gentle inward pressure.

o The lid of the earplug carrying case is a fitting device that can assist in inserting pre-
formed plugs.

e Tab of single flange earplugs should be facing toward the rear of the head.

o First two flanges (3 flanges on Quad-flange plug) of the multi-flange plug should fit
inside the ear canal, last flange should fit flush against the canal opening.

e For hand formed earplugs, roll plug between thumb and index finger, then insert
immediately into the ear canal and hold it in until it expands outward, filling the ear
canal. At least 2/3 of the plug should be inside the ear canal.

4. Test the Fit
e Count for the patient or talk to them and ask if your voice sounds muffled.
o Have the patient talk and ask if it sounds to them as if they were talking in a barrel
(occlusion effect).
o Ask if the plugs feel loose, snug or tight (plugs should feel snug but comfortable).
e Grasp plug and gently withdraw, there should be a slight tension on the plug.

5. Hearing Protection Fitting Practicum
e Using a partner, students will conduct an otoscopic examination and fit both ears of their
partner with earplugs of correct size in all types provided.
e Then students will practice fitting themselves. This is an important step in fitting actual
patients to ensure that once trained and fitted by someone experienced, the individual can
also successfully fit him/herself.

6. Poll students to determine how many preferred each type of plug

e # of students with two different sizes in each ear
e # with different types in each ear
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REGULATIONS AND COMPENSATION
75 Minutes

Federal Legislation
e Title 29, Code of Federal Regulations, Section 1910.95, Occupational Noise Exposure

(April 1983)

0 Occupational Safety and Health Administration (OSHA) regulation regarding hearing
conservation. OSHA regulates and monitors hearing conservation in industry. It directs
that all programs must:

= Limit Noise Exposure below 90 dBA
= Monitor Hearing of those exposed to noise above 85 dBA
= Provide hearing protection for those exposed above 85 dBA

0 Hearing Conservation Programs must meet or exceed these guidelines (minimum).

0 Most DoD regulations are far more stringent. However, military unique and combat
operations are exempt from meeting these guidelines.

e Title 29, Code of Federal Regulations, Part 1904, Occupational Injury and IlIness
Recording and Reporting Requirements (July 2002)
0 Specifies hearing loss reportable on OSHA Log (for civilians in the HCP) when PTS
results in average loss at 2,3,4K that meets or exceeds 25dB
0 Mandatory effective 1 January 2004

Military Regulations (have examples of each regulation and review them in class)

DoD Level

e DoDI 6055.12, DoD Hearing Conservation Program
o0 Department of Defense (DoD) regulation and Hearing Conservation implementing
document which applies to tri-service secretariat level.
o States DoD policy is to protect all DoD personnel from hearing loss resulting from
occupational noise exposure through continuing, effective, and comprehensive Hearing
Conservation Programs.
0 Mandates that each service meets minimum guidelines and develop service-specific
regulations.
o Applies to all military and civilian personnel and operations worldwide.
o0 Provides basic suggestions for program elements, but does not provide specifics. The
service specific regulations, however, must be at least as stringent.

Army Regulations
e DA PAM 40-501

o Army Hearing Conservation implementing document
Specific to soldiers and civilian employees on Army installations
Includes requirements for the Army HCP
Delineates responsibilities for each person in the HCP process
Discusses hearing loss reporting criteria

O O0OO0Oo
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o0 Army Hearing Conservation Program Manager is located at the Center for Health
Promotion and Preventive Medicine (CHPPM) at Aberdeen Proving Ground, MD.

Air Force Regulations
e AFOSH Standard 161-20 (under revision to become AFI 48-20)
o Air Force Hearing Conservation implementing document
0 Specific to Air Force installations and airmen
0 Headquarters is in San Antonio, Tx at the US Air Force School of Aerospace Medicine

Navy Regulations

e OPNAVINST 5100.23 series, Chapter 18, NAVOSH ASHORE
0 Includes all aspects of occupational health and safety in the workplace.
0 Chapter 18 establishes the Navy Hearing Conservation Program.
0 Used by shore-based installations.

e OPNAVINST 5100.19 series, Chapter B4, NAVOSH AFLOAT
0 Includes occupational health and safety for the Fleet.
o Chapter B4 covers information on the Hearing Conservation Program.
o Not significantly different from 5100.23.
o0 Future revisions of 5100.19 may minimize differences between the Shore and Fleet
instructions.

e MCO 6260.1 series --Hearing Conservation Program within Marine Corps
0 Marine Corps Order implementing document for the HCP.
o Similar to NAVOSH Ashore with some significant differences.
0 USMC typically enrolls by MOS (military occupational specialty) rather than measured
exposure.
0 Describes double protection requirement at 165dbPeak.

e NEHC Technical Manual, TM 6260.51.99 series

o Provides guidance to Medical Department personnel concerning their responsibilities in
the HCP

o0 The Navy Environmental Health Center (NEHC) is appointed by the Bureau of Medicine
and Surgery (BUMED) to provide oversight of the Navy and Marine Corps HCP.

o NEHC provides guidance and clarification on instructions, clinical case management,
training, personal hearing protection, record keeping, and many other areas of Medical
Department responsibility.

e Service-specific Regulation Similarities
0 Overview of the HCP and its elements
Responsibilities of those involved in implementation of the HCP
Fitness for duty issues
Forms and processes involved in hearing conservation
Evaluation of statistics on the effectiveness of hearing conservation programs

O O0OO0Oo

Local Regulations
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e Installation Supplemental Regulations or Standard Operating Procedure (SOP) Manual

o
o

(0]

Specific to that installation/environment

Provides guidelines of responsibilities (ex: referral guidelines, responsibility for

audiometer booth certification etc.)

SOP’s are required at most Medical Treatment Facilities

= Excellent tool/evidence for inspection teams

= Joint Council on Accreditation of Healthcare Organizations (JCAHO) often requests
to review this document

Technician continuing education and assurance of proficiency are JCAHO and military

service requirements

Hearing Loss Compensation — civilian and military compensation figures are located at

http://chppm-www.apgea.army.mil/hcp//comp_reports.aspx. (Instructor - show current

compensation figures.)

e The employer assumes liability for injuries or illnesses that are work related.

e These statistics exhibit objective data which reflects the significant expense and
handicap/disability of hearing loss and tinnitus as a result of military employment.

e They do not reflect the decreased job performance or impact on quality of life.

e This expense and handicap can be prevented by

(0}
o
o

(0]
o

Accurate monitoring audiometry and conscientious follow-up

Careful fitting/re-fitting of HPD’s and counseling when TTS and PTS is identified
Meaningful hearing health education, to include discussion of non-occupational (off-
duty) hearing loss prevention

Enforced use of HPD’s at all levels of responsibility

Successful HCP management, using program compliance, STS and follow-up statistics to
enhance program effectiveness

Civilian Compensation. The Office of Worker’s Compensation Programs (OWCP) determines
civilian compensation. This office awards millions of dollars in hearing loss claims each year.
Compensation for hearing loss is much more liberal for federal employees than for those covered
by state or private compensation programs.

e Professional review of compensation claims is a must. This should result in providing:

(0]

(0]

(0]

Compensation awards to only those individuals who have an 8 hour Time-Weighted-
Average (TWA) of greater than 84dBA.

No compensation awards for hearing loss that is not noise-induced hearing loss (for
example, hearing loss due to otosclerosis).

Compensation awards for only the portion of hearing loss suffered during federal
employment (i.e., an award would not be provided for hearing loss that occurred during
employment with a private logging firm).

e Compensation Awards Calculation (for civilian workers)

(0]

Factors for calculation
= Hearing Thresholds at 500, 1000, 2000 and 3000 Hz
= Monaural or binaural loss
= Employee’s salary
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= Status of employee’s dependents
o Formula factors
= % Monaural loss
= % Binaural loss
= Number of weeks of compensation
= Weekly salary
o Formula
= Find the 4 frequency average (500, 1k, 2k, 3kHz).
= Subtract 25 (threshold level within the range of normal hearing).
= Multiply that by 1.5 to give % monaural loss.
= Repeat for the other ear.
= Multiply the better ear (lower % monaural loss) by 5. Add this amount to the
poorer ear and divide by 6. This gives the % binaural loss.
= Multiply the % binaural loss by 2. This gives the number of weeks of
compensation.
= Multiply the employee’s weekly salary by 66%, if no dependents. Multiply the
employee’s weekly salary by 75% if there are dependents. This number gives the
applicable salary amount.
= Take the number of weeks of compensation and multiply by the salary amount.

=  Example:
Right Ear Threshold Left Ear Threshold
500 Hz 35dB 500 Hz 40dB
1000 Hz 35dB 1000 Hz 45dB
2000 Hz 45 dB 2000 Hz 50 dB
3000 Hz 50 dB 3000 Hz 60 dB
Total 165 195
4 freq avg 41 4 freq avg 49
41—25=16 16 49-25 24
16 x 1.5 (better ear) 24% 24 x 1.5 (poorer ear) 36%

24% x 5 = 120 + 36 (poorer ear score) = 156
156/6 = 26% binaural loss
26 x 2 = 52 weeks of compensation

Weekly salary = $850 x .66 = $561 (no dependents) or $850 x .75 = $638 (w/dependents)
$561 x 52 wks = $29,172 (non-taxable compensation) or $638 x 52 wks = $33,176 (non-taxable
compensation)

o Total award is determined by OWCP and is a one-time action. An additional award can be
provided if aggravation is proved, but individuals cannot collect from multiple sources for
the same award (i.e., cannot collect both VA disability and OWCP compensation for same
hearing loss concurrently).
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Military Compensation. The Veteran’s Administration (VA) determines military
compensation. Military personnel can file for disability upon leaving the service, or they can be
awarded disability as the result of a medical board that leads to medical retirement. The process
involves determining a disability rating, which attempts to establish the degree of handicap that
has been imposed by the condition(s). Multiple conditions can yield a cumulative percentage.
Ratings of at least 10% yield a preference in being hired for civil service jobs.

e Factors for calculating compensation

0 Hearing thresholds at 1000, 2000, 3000, and 4000 Hz
0 Word Recognition Test
o Salary
0 Age
0 Medical Board Findings my increase/decrease the amount
o Total award is determined by VA and is provided through lifetime payments
o Formula
= Find the 4 frequency average (1k — 4 kHz).
= Obtain word recognition scores for each ear.
= Using Table VI, locate the 4 frequency average at the top of the chart. Locate the
word recognition score on the left side. Find the roman numeral where the rows
meet.
= Repeat for the other ear.
= Use Table VII to find the Roman numeral for the better ear (the ear with the lower
average and higher word recognition score) on the left side of the chart. Find the
Roman numeral for the worse ear on the bottom of the chart. Where these lines meet
is the percent of hearing impairment.
= The percent of hearing impairment indicates the percent of the individual’s monthly
salary that will be received for life.
=  Example:
Right Ear | Threshold Left Ear Threshold
1000 Hz 20dB 1000 Hz 30dB
2000 Hz 20 dB 2000 Hz 40 dB
3000 Hz 40dB 3000 Hz 40 dB
4000 Hz 40dB 4000 Hz 50 dB
Total 120 Total 160
4 freq avg 30 4 freq avg 40
Word 70% Word 60%
Recognitio Recognitio
n n

See VA chart for % hearing impairment. In this instance it is 10% hearing impairment,
therefore, this individual would receive 10% of monthly salary for life. This amount may be
increased or decreased at the discretion of the medical board.
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e Factors that could help control or decrease compensation costs
o Effective engineering controls and noise abatement
0 Hearing conservation education (including recreational activities)
o Audiometric monitoring for early identification of hearing changes
o Enforcement of HPD use
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REGULATIONS & COMPENSATION STUDY GUIDE

For which population is the compensation award considered a lifetime award?
a. Military Veterans

b. Civilian workers

c. All DOD employees

d. All of the above

. According to the Federal Regulation (Title 29 CFR, Section S 1910.95, Occupational Noise
Exposure), all hearing conservation programs must:

a. Eliminate or reduce the noise level to below hazardous levels

b. Limit noise exposure

c. Monitor hearing

d.BandC

e. All of the above

. What procedure might decrease hearing loss compensation costs?

a. Enforce the wearing of HPD’s in noise

b. Perform annual audiometric monitoring to identify changes in hearing early

c. Health education on noise-induced hearing loss, including noisy recreation activities
d. Effective engineering controls and noise abatement programs

e. All of the above

. T or F Allofthe requirements for the Navy, Army and Air Force Hearing Conservation
Programs are identical.

. Compensation is determined by (which office or organization) for
civilian workers and by for military veterans.

. T or F DoD Instructions apply to all DoD military and civilian personnel and
operations worldwide.

. Which of the below mandates that service HCP’s meet minimum guidelines of limiting noise
exposure and monitoring hearing?

a. Title 29 CFR, Section S 1910.95

b. DODI 6055.12

c. DA PAM 40-501

d. AFOSH 161-20/AFI 48-20

e. OPNAVINST 5100.23

f. MCO 6260.1

. Inwhich of the following circumstances should civilian hearing loss compensation be
denied?

a. Hearing loss is not noise-induced

b. Hearing loss is due to recreational activities

c. Individual is not exposed to hazardous noise at work
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10.

11.

12.

13.

d. All of the above

Which of the below applies to a specific installation or environment?
a. DODI 6055.12

b. DA PAM 40-501

c. MCO 6260.1

d. Local Regulation / SOP

e. Federal Legislation

What are the four Navy and Marine Corps Occupational Health/Hearing Conservation
Instructions?
a

b.

C.

d.

Which regulation/instruction covers hearing conservation for the Army?
a. Title 29 CFR, Section S 1910.95

b. DODI 6055.12

c. DA PAM 40-501

d. AFOSH 161-20/AFI 48-20

e. OPNAVINST 5100.23
f. MCO 6260.1

Which instruction covers occupational safety and health for the Marine Corps?
a. NEHC Technical Manual, TM 6260.51.99

b. MCO 6260.1

c. OPNAYV INST 5100.23

d. OPNAV INST 5100.19

e. AR 40-501

f. AFOSH 161-20/ AFI 48-20

Which regulation/instruction covers hearing conservation for the Air Force?
a. Title 29 CFR, Section S 1910.95

b. DODI 6055.12

c. DA PAM 40-501

d. AFOSH 161-20/AFI 48-20

e. OPNAVINST 5100.23

f. MCO 6260.1
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TYMPANOMETRY

60 Minutes

Definition: Tympanometry is a measurement technique that can be used to screen for the
presence of middle ear pathology. Combined with otoscopy, it is an objective, fast, and highly
accurate way to rule out outer and middle ear pathology.

Purposes for tympanometric screening in a Hearing Conservation Program:
e ldentifying medically referable cases
e Separating probable noise-induced etiologies from those due to other causes
o Tracking the progress of middle ear pathologies that are under medical treatment

Principles of Typmanometry

e An otoscopic exam should be performed prior to tympanometry testing/screening.

e The tympanometer introduces a pure tone into the ear canal through a probe tip.

e The amount of sound energy that is reflected back from the tympanic membrane is
measured.

e A comparison is made between the amount of sound introduced and the amount that
is reflected back.

e The difference between the two tells the condition of the middle ear system.

e While the difference between the direct and reflected sound is measured, the amount
of air pressure in the ear canal is raised and lowered by a pump called a manometer.

e A tympanogram is a graphic picture of the middle ear function that results as the
pressure is varied.

e Tympanograms may be divided into 3 basic types according to the shape of the graph
that is obtained.

Characteristics of the Different Types of Tympanograms

e Type A - Normal Tympanogram L
0 The peak of the pressure curve falls between +50 and *2
-150 millimeters of pressure. 0.9 % 23
0 Peak compliance falls between .2 and 1.8 06 73 ;gj% _
millimeters. 03 AN
0 Results indicate the absence of middle ear pathology. o -l

400 -500-200-140 O 100 200

e Type B-TM is retracted and poorly mobile
0 No clearly defined peak is seen in the curve.
o Peak compliance is low, falling below .2 millimeters to zero (no peak).
0 Results indicate that the eardrum does not move much when pressure is applied.
0 Possible reasons for abnormality

= |f the ear canal volume is normal, results suggest 15
middle ear effusion. 12 érg
0.8
0.5
0.3
70 7 i e,
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= |If canal volume is > 3.0, results suggest a perforation or patent PE tube.
= |f canal volume low (<.2), results suggest canal occlusion.

e Type C-TMiis retracted but mobile 1.5
o0 Thereis a clearly defined peak, but it falls on the 12 _
negat!ve su_je of the tympanogram chart, indicating s i
negative middle ear pressure. 06 e
0 Peak pressure is at -150 to -400 millimeters. ' NER
0 Peak compliance may be quite normal. 03 = T -] -
0 Results suggest: O a0 0100 00

e H0 ———

= Eustachian Tube Dysfunction (inability to equalize pressure in the middle ear
space), without fluid behind the ear drum

= |If the condition persists, fluid may eventually build up and tympanogram may
become Type B.

= There are also sub-types of these basic tympanogram types, but they are beyond
the scope of this lesson. Basic information and examples of sub-types are presented
on the accompanying audiovisual presentation.

Medical referral is generally indicated for abnormal tympanogram findings
= If possible, continue to track the patient until middle ear pathology is resolved.
= During treatment for fluid behind the eardrum (otitis media), tympanograms may
progress from Type B to Type C, to Type A over a period of 10-14 days.

Abnormal tympanometric findings during hearing conservation testing
= |fan STS is present on hearing conservation testing and an abnormal tympanogram is
identified, you should not conclude that the STS is noise-induced.
= Follow up testing should not resume until the patient has been cleared by an
Audiologist or physician.

Acoustic Reflex Testing

= The stapedius muscle lies within the middle ear attached to the stapes.

= Contraction of the stapedius muscle is triggered by the presence of loud sound
causing the middle ear system to tense up or stiffen.

= The tensing or stiffening results in a decrease in peak compliance of the middle ear
system that can be measured by the tympanometer.

= Inacoustic reflex testing, the probe tip produces a sudden loud tone and
simultaneously measures to see if the compliance drops.

= If the compliance drops, the tympanometer records the acoustic reflex as present.

= |If the compliance does not drop, the tympanometer records the acoustic reflex as
absent.

= Interpreting results of acoustic reflex testing
0 Reflex present — probable normal middle ear function
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o Reflex absent — possible abnormality somewhere in the middle ear system or a

severe sensorineural hearing loss at the frequencies that the reflexes are absent
o0 Middle ear abnormalities that can eliminate or mask the reflex include

= Fluid behind the eardrum or heavily scarred eardrum

= Strongly retracted eardrum (negative middle ear pressure)

= Excessively mobile eardrum

= Otosclerosis

= Cholesteatoma (tumor of the middle ear)

Technician limitations in interpreting tympanometry:
= Tympanograms, acoustic reflex testing and audiograms should be considered
collectively before a referral decision is made.
= Technicians should not draw diagnostic conclusions or interpret test results without
supervision.

* Students should practice administering tympanograms on each other.
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TYMPANOMETRY STUDY GUIDE

1. A normal tympanogram:
a. Is categorized as type A
b. Peak pressure is between +50 and -150 mm
c. Requires referral to a medical officer
d. Aand B
e. All of the above

2. What muscle is responsible for eliciting the acoustic reflex?
a. Sternocleidomastoid
b. Ocular
c. Stapedius
d. Tendonitis

3. Atype C tympanogram suggests:
a. Eustachian Tube Dysfunction
b. Otitis Media
c. TM perforation
d. Malingerer

4. What abnormality in the middle ear may cause the acoustic reflex to be absent?
a. Cholesteatoma
b. TM perforation
c. Negative middle ear pressure
d. Middle ear fluid
e. Severe sensorineural hearing loss
f. All of the above

5. T or F Tympanometry is a measurement of the auditory nerve used to screen for retro-
cochlear lesions.

6. T or F A tympanogram is a graphic picture of middle ear function.

7. T or F Technicians should provide diagnostic interpretations of tympanogram results to
the medical officer so that the patient may receive timely treatment.

8. What purpose does tympanometry serve in the Hearing Conservation Program?
a. ldentifies medically referable cases
b. Separates noise-induced pathologies from possible middle ear pathologies
c. Tracks the progress of middle ear pathologies during medical treatment
d. All of the above
9. T or F Medical referral is generally indicated for all abnormal tympanogram findings.

10. What are the three basic types of tympanograms?
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11.

12.

13.

14.

15.

16.

If an acoustic reflex is detected during the reflex screening test, this indicates possible:
a. Otitis Media

b. Inflammation of the middle ear

c. Normal middle ear function

d. Otosclerosis

Match the following tympanograms with probable etiologies:

a. Type A Negative middle ear pressure
b. Type B (normal ear canal volume) TM perforation

c. Type B (large ear canal volume) Normal middle ear function
d. Type C Middle ear effusion

T or F Ifan STSis present during testing and an abnormal tympanogram is identified,
you should conclude that the STS is the result of noise exposure.

Fluid behind the eardrum produces what type of tympanogram?
a. Type A
b. Type B
c. TypeC
d. Type D

T or F Priorto referring a patient to the medical officer it is best to have all of the
following test results: the audiogram results, tympanograms and acoustic reflex results.

If a patient with an STS has been diagnosed with middle ear pathology by a physician, you
should perform the 1* follow up test

a. After 5 days

b. After 10-14 days

c. After 14 hours away from noise

d. After the patient has been cleared by an audiologist or physician
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AUDIOMETER & TEST ENVIRONMENT

60 minutes

The audiometer and test environment are critical to the validity and accuracy of audiometric
results.

Equipment Used for Audiometric Testing
e Sound-treated test booth (located in a quiet area)
e Audiometer (manual or microprocessor)
e Headphones/earphones
e Electroacoustic ear or human listener
e Hand switch/response switch

Test Environment
e Audiometric Booth Certification

o0 Audiometric test booths are not “sound-proof”; they are sound-treated. Absolute
silence is not required, however, noise levels inside the booth must be below
established maximum levels at each frequency IAW ANSI S3.1 (most current
version).

0 Excessive background or ambient noise in the test environment may interfere
with the patient’s hearing test results in the 250-500 Hz range. When this occurs,
the patient will have elevated thresholds at these frequencies.

o0 Booth certification is required annually, and therefore, it must be current within 1
year of the hearing test date.

o0 Booth certification is typically performed by an Industrial Hygienist (IH),
Audiologist or trained technician.

o0 The certification document must be placed in plain view, typically on the outside wall
of the booth.

e Potential causes of excessive noise in the test environment

0 Deterioration of door seals

0 Leaks around the jack panels

o Ventilation noise

0 Excess external noise

e Solutions for excessive noise in the test environment

0 Replace door seals

Repair/replace jack panel

Repair/replace ventilation fan

Control exterior noise or change test schedule
Relocate booth

O O0OO0Oo
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Audiometer — An electronic instrument that measures hearing sensitivity through the use of
calibrated pure-tone signals known as frequency (pitch) and intensity (loudness). Most DoD
hearing conservation audiograms are administered using microprocessor audiometers (computer

—driven).

e Manual Audiometer

o
o
(0}

(olNe]

O Oo0OQ0Oo

Tests one person at a time.

Examiner controls the stimuli.

Examiner should vary the silent interval between presentations so as not to establish a
predictable rhythm/pattern.

Tone length and silent interval between tones varies from examiner to examiner.

No computerized printout (unless linked to a computer); subject to human error in
transferring data to forms.

Requires manual STS calculations.

Results are manually recorded.

Test results must be entered into the microprocessor database as soon as possible.
Audiologists use manual audiometers for diagnostic audiology testing. Audiologists
typically record audiometric results on a graph on the diagnostic audiogram. Hearing
Conservation technicians should be familiar with symbols used on a diagnostic
audiogram, as they may be required to transcribe results onto a newly established
DD2215 baseline audiogram in a microprocessor database.

= X =leftear, O =right ear

= Blue earphone goes on left ear, red on right

=  Common way to remember is red, right, round

e Microprocessor Audiometer

(0}
o
o

Audiometer is connected to a computer and testing is managed by the software.
Tests individuals or groups (depending on configuration).

Random stimulus presentation; patient response triggers the stimulus; utilizes the
bracketed stimulus presentation test method.

Test technique is the same regardless of the examiner.

Performs an automatic audiogram review. Requires data to be entered into all fields,
and does not allow entry of information that is not appropriate.

Automatic STS calculations and OSHA recordable hearing losses.

Computerized printout of audiogram forms (DD 2215, 2216 or non-hearing
conservation test). Test results are saved in the local computer.

Also has the capability to test in a manual mode — switching from microprocessor
testing to a manual test mode may be necessary in difficult-to-test cases, and for
patients with inconsistent responses.

Typically tests the left ear first, but the set-up can be modified by checking “other ear
first”.

Although an automated test, results still require technician review for accuracy,
validity, appropriate STS calculation, and disposition/referral.

Requires proper maintenance of software, and data management (software
upgrades, monthly updates of look-up tables, back-up of audiometric data on a
separate drive).
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0 Used exclusively in all DOD Occupational Hearing Conservation Programs with
the exception of Reserve sites (some reserve sites do have DOEHRS-HC).

0 DOEHRS-HC (Defense Occupational & Environmental Readiness System -Hearing
Conservation) is a Department of Defense-wide computer-based audiometric testing
and data management system. The DOEHRS-HC software also includes SF600 and
SF513 referral forms that can be utilized to refer patients to other providers.

o0 Audiometric data can be transferred/exported to a central database for study. In DoD
HCP’s, data is exported at least weekly to the DOEHRS Data Repository (DR).
= Allows ability to monitor HCP effectiveness
= Statistics on STS and program compliance are available
= Offers a variety of canned reports for evaluating local data

Other System Components

Electroacoustic Calibrator or Artificial Ear

0 Used to verify calibration status of the audiometer

o Artificial ear is plugged into the hand switch jack for Biological Calibration Check
0 Alternative to using an artificial ear, is to use a human listener
Headphones/earphones

0 A delicate part of the audiometric test system

0 Headphones are utilized by multiple patients each day, ensure they remain functional
0 Headphones and audiometers must be calibrated together as a unit

Other equipment and supplies used in the audiometric test environment

0 Probe ear tips used in tympanometry testing

0 Otoscope speculae

0 Ear gauges for earplug fitting

Audiometer Care & Calibration and Required Equipment Checks

Audiometric Booth Certification (Performed Annually by IH or Audiologist) — ensure the
booth meets calibration requirements as listed above.

Audiometer Electroacoustic Calibration (Performed Annually)

Ensure the audiometer is within appropriate calibration date range, must be within 1 year
of current hearing test date.
Maintain calibration records, as audiograms may be considered invalid if evidence of
calibration is not available during inspections or legal proceedings.
Date of last calibration and date calibration is due is documented on a label on the
audiometer, and is also stored in the firmware during the annual audiometer
electroacoustic calibration.
Calibration is performed annually IAW ANSI S3.6 (current version) by:

o Navy: Navy Environmental Health Center (NEHC), Portsmouth, VA

0 Army: Medical Maintenance Operations Division, Tobyhanna, PA

o Air Force: Local Medical Maintenance Shop (MERC)
Audiometers and headphones are calibrated together as a unit, therefore, swapping
headphones between audiometers is not permitted, as it negates the calibration.
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Immediately following the annual electroacoustic calibration, an updated electronic DD
Form 2217 must be established for each listener.

Functional Listening Check (Performed Daily by the Audiometric Technician)

A hands-on, thorough check of the audiometric test system.
Purpose of the Functional Listening Check is to detect any hardware problems and ensure
the audiometric equipment is working properly.
Performed daily by the Hearing Conservation Technician on each audiometer prior to
use.
Visually check audiometer components for functionality
o Earphone headband tension — earphones should be touching each other when not
in use. Replace headband when tension is insufficient.
o Earphone cushions — replace dry or cracked earphone cushions.
o Diaphragms — inspect for obstruction, dirt/debris or punctures.
0 Cords & connections — check for breaks.
Listen through headphones for
o Appropriate frequency/pitch changes — a functional check of the DOEHRS-HC
system will cycle through frequencies from 500-6000 Hz in the left earphone.
o Appropriate intensity/loudness changes — a functional check of the DOEHRS-HC
system will cycle from 60 dB down to 0 dB in the right earphone.
0 Tone quality at each frequency — listen for even pitch changes, even intensity
changes, and a non-wavering tone.
o Crosstalk — ensure the tone is only present in the test earphone, and there is no
sound in the non-test earphone.
0 Static — check integrity of cords/connections and ensure there are no breaks.
Lightly slide fingers down the extent of the cords, listen for static, cracking
sounds or interference.

Biological Calibration Check (Performed Daily by Audiometric Technician)

Verifies that calibration is current by comparing hearing levels of a subject (human or
artificial ear) with a baseline of known hearing levels, and establishes a legal record of
accurate audiometer functioning.

Checks to ensure output of audiometer has not changed significantly since last electro-
acoustic calibration.

Performed immediately following annual electroacoustic calibration to establish
thresholds on primary and alternate listeners for each audiometer.

Performed daily on each audiometer prior to use.

May utilize human listeners or artificial ears (Electro-acoustic Ear), or combination.
Access to two listeners is necessary, in the event one listener fails the calibration test.
Human listeners must have normal hearing. Artificial ears typically have a flat,
moderate binaural hearing loss.

Recorded electronically, or on DD2217. Electronic version can be printed as a DD2217.
Must have a DD2217 established for each listener on each audiometer.

Successful biological calibration check — when thresholds do not differ from baseline
DD2217 by more than +/- 5 dB at 500-4000 Hz and +/- 10 dB at 6000 Hz.
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o If audiometer fails the biologic calibration, check all cords & connections and
status of headphones and repeat the biologic calibration.

o If audiometer then fails the biologic calibration, use a second listener.

If audiometer fails calibration with second listener, discontinue use and send

audiometer for repair/calibration within 30 days.

Troubleshooting — common reasons for biologic calibration check failure

Improper earphone placement on artificial ears (most common reason for failure)

Poor connections at jack panel (jack panel connections may need cleaning)

Worn out or flattened earphones

Weak or dead batteries in artificial ear (in those that have batteries)

Audiometer electroacoustic calibration has expired

Malfunction of artificial ear

Malfunction of audiometer

@]
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Audiometer Care & End of Day Procedures

Clean earphone cushions daily (after each patient, if possible) with non-alcohol wipes.
Ensure that moisture does not enter the diaphragm of the earphones.

Hang headphones on hook to maintain proper headband tension.

Replace earphone cushions, cords, headbands and handswitches as needed. NOTE:
These components do not affect audiometer calibration. When replacing the cords in
a multi-station booth, recommend replacing one set of cords at a time so as not to
interchange right and left, thereby negating the calibration.

Back up audiometric data on a separate drive from DOEHRS-HC files.

Properly shut down the system. Improperly shutting down the system may cause data
corruption and hardware issues that render the audiometer inoperative.

Infection Control

Critical Audiometric Equipment must be cleaned and sterilized after each use. This
type of equipment includes objects that touch blood, mucous, ear drainage, cerumen, or
other body fluids. Critical Audiometric Equipment includes items such as:

O Probe ear tips used in tympanometry testing

o Non-disposable otoscope speculae

o Eargauges

Non-Critical Audiometric Equipment must be cleaned and disinfected using
disposable germicidal pre-moistened cloths, or any hospital grade disinfectant/detergent
that is tuberculocidal and registered by the EPA. Non-critical Audiometric Equipment
includes items such as:

0 Headphones/earcups

0 Headbands

0 Hand Switch/Response buttons

o Environmental surfaces in patient care areas
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DOEHRS-HC
DEFENSE OCCUPATIONAL & ENVIRONMENTAL HEALTH READINESS SYSTEM
— HEARING CONSERVATION

(Instructor Demonstration of Audiometric Checks)

Functional Listening Check

1 Check the audiometer, headphones and connections for physical damage.
2 Open the CCA-200 software.

§ DO NOT enter a password in the block provided.

3 Click OK at the Welcome/Password window.
4 On the Audiometer menu, click Functional Check.

5 Go in the booth, place headphones on & press the response button to begin the
functional check. Do this for each test station.

6 Listen for the pitch, loudness, and quality of the tones. Check for static by moving
hands along the cords to inspect for damage or loose connections while listening to
the tones. Check for cross talk when the tone returns to the left ear.

7 When finished, click Close. The functional check is complete.

Daily Calibration Check

1 Place the audiometer headphones on the listener or Artificial Ear. The left (blue)
headphone goes on the left transducer “ear” and the right (red) headphone goes on
the right transducer “ear”.

2 When using an artificial ear, unplug the hand switch from the “Response” jack on
the Artificial Ear. A steady red light on the ME 500/BAS 200 indicates that all of
the equipment is connected properly.

3 Check the Daily Calibration check box, or click Audiometer > Daily Calibration >
Set.

4 Start the test by clicking the Run Test icon; click Audiometer > Start Test; or press
F4 to start the calibration test.

5 The audiometer will now perform the calibration test. The Acrtificial Ear should
automatically respond to the various frequencies. The test should take about a
minute to complete once each ear has been tested.
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Figure 4-1: Completed Daily Calibration Window

6 Open DOEHRS-HC, log in, and retrieve the results from the audiometer.

7 Assign the listener name and serial number when establishing a baseline and click
OK. Thereafter, use the drop down window to identify the listener.

8 The daily calibration is complete.
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AUDIOMETER CALIBRATION & REPAIR CONTACT INFORMATION

Navy Audiometer Calibration and Repairs:

Navy Environmental Health Center
ATTN: Calibration Lab

620 John Paul Jones Circle

Suite 1100

Portsmouth, VA 23708-2103

(757) 953-0788, 0789, 0790, 0700; DSN 377

Alr Force Audiometer Calibration and Repairs:

Contact the local servicing MERC for audiometer calibration
and repair problems.

IT the MERC can"t handle the repair problem, they will

forward the audiometer to an authorized manufacturer®s repair
facility.

Army Audiometer Calibration and Repairs:

Medical Maintenance Operations Division
ATTN: MCMR-MMM-DP

Warehouse 4, Bay 1

11 Hap Arnold Blvd

Tobyhanna, PA 18466-5063

(570) 895-7134
(410) 795-7134
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AUDIOMETER & TEST ENVIRONMENT STUDY GUIDE

1. What is the purpose of performing the Functional Listening Check?
a. To detect hardware problems and ensure the audiometer is working properly
b. To ensure the audiometric test booth is certified
c. To ensure that all documents are prepared for an inspection
d. To ensure that you have a well instructed, cooperative patient

2. The daily biologic calibration check passes when it meets the following criteria:
a. Matches the baseline biologic calibration exactly, it cannot vary at all
b. Does not differ from the baseline by more than 15 dB
c. Does not differ from the baseline by more than 5 dB at 500-4000 Hz or 10 dB at

6000 Hz

d. Does not differ from the baseline by more than an average of 10 dB at 2000, 3000

and 4000 Hz

3. What might be the reason for the biologic calibration check to fail?
a. Malfunction of the audiometer
b. Weak or dead batteries in the artificial ear (Electro-acoustic Ear)
c. Improper earphone placement
d. Malfunction of the artificial ear
e. All of the above

4. The following are characteristics of audiometers. Write MAN beside the manual audiometer
characteristics and MIC beside microprocessor characteristics.

Test is the same regardless of examiner _ Computerized printout
______ Tests individuals or groups ____ Tests one person at a time
______Examiner controls the stimulus ___No computerized printout
______Tone length and silent interval varies ______Patient response triggers the

from examiner to examiner stimulus

5. How do you determine when the audiometer is due for an electro-acoustic calibration?

a.
b.
C.

d.

6. T

Medical repair will call two weeks prior to the expiration date to schedule calibration.
The label on the audiometer will identify when calibration is due.

All calibrations are contracted out and the company will contact you to schedule the
calibration.

The audiometer must be electro-acoustically calibrated every day prior to using the
equipment.

or F Human listeners being tested for the biologic calibration check must have

normal hearing.
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7. T or F Atrtificial ears (Electro-acoustic Ears) must have normal hearing for the
biological calibration check.

8. If the first listener fails the biologic calibration check but the second listener passes, the most
likely conclusion is that
a. The audiometer and matching headphones must be sent for electro- acoustic calibration
b. There is a problem with the second listener
c. There is a problem with the first listener
d. Electro-acoustic Ear has a hearing loss

9. If both the first and second listeners fail the biologic calibration check, the following action
must be taken:
a. The audiometer and matching headphones must to be sent for electro-acoustic calibration
b. The first and second listeners need to be examined
c. Switch the headphones with a properly functioning pair
d. Electro-acoustic Ear needs repair

10. T or F Hand switches may not be interchanged or replaced with new ones unless the
equipment has been calibrated with those hand switches

11.T or F A microprocessor audiometer has the capability to perform both automatic and
manual modes of audiometry.

12. Biologic calibration procedures are as follows:
a. If the audiometer fails calibration, use a second listener
b. Immediately following the electro-acoustic calibration, obtain baseline thresholds on a
primary and alternate listener for each audiometer
c. Establish a baseline on a DD Form 2217 for each listener
d. All of the above

13. Required daily equipment tests include
a. Booth Certification
b. Functional Listening Check
c. Biologic Calibration Check
d. Electroacoustic Calibration
e.B&C

14. T or F The testear order on a microprocessor can be changed.

15. How often is the audiometer electro-acoustically calibrated?
a. Daily
b. Monthly
c. Quarterly
d. Annually
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16. T or F Switching from a microprocessor test to a manual mode of testing may be
necessary with some difficult-to-test patients.

17. What equipment is used for audiometric testing?
a. Audiometric test booth
b. Audiometer
c. Headphones
d. Response switch
e. Artificial ear
f. All of the above

18. Booth certification is typically performed by
a. Service-specific facilities (NEHC/MERC/Army Medical Maintenance)
b. An Occupational Health Nurse
c. Medical Repair staff
d. Industrial Hygienist
e. Safety Officer

19. A potential cause of excess noise inside the test booth is
a. Ventilation noise
b. Leaks around the jack panel
c. Deterioration of door seals
d. Excessive ambient room noise
e. All of the above

20.T or F Audiometers and headphones must be calibrated together as a unit.

21. What type of care and maintenance is required for the audiometer?
a. Clean earphone cushions daily
b. Maintain headband tension by hanging headphones on a hook when not utilized
c. Replace earphone cushions, cords and hand switches as needed
d. Change the batteries in the audiometer at least weekly
e.A,B&C

22. The Functional Listening Check is an equipment test to check for
a. Crosstalk
b. Static
c. Stable, non-wavering tones
d. Appropriate frequency and intensity changes
e. All of the above

23. T or F Absolute silence is required in the booth during all hearing tests.
24. The following must be cleaned daily (or preferably between each patient) with non-alcohol

wipes or solution:
a. Earcups

85



b. Headband

c. Hand switches

d. Environmental surfaces and patient care areas
e. All of the above

25. What is DOEHRS-HC?
a. An educational program to teach workers about hazardous noise
b. An occupational health program to track on-the-job injuries and compensation
c. A DoD-wide computer-based audiometric testing and data management system
d. An environmental health program managed by Tricare

26. The DOEHRS Data Repository
a. Is a central database where audiometric data is exported
b. Allows measurement of HCP effectiveness
c. Contains statistics on STS and program compliance
d. Offers a variety of canned reports for evaluating local data
e. All of the above

27. T or F During annual audiometric testing, the examiner should maintain the same time
interval between tone presentations.

28. T or F Without appropriate calibration records, audiograms may be considered invalid
during legal or regulatory proceedings.

29. Audiometric data must be transferred/exported to the DOEHRS Data Repository at least:
Daily

Weekly

Monthly

Annually

Biannually

O O O T D

30. On what form is the daily biologic calibration check recorded (either manually or
electronically)

DD 2214
DD 2215
DD 2216
DD 2217
Non-Hearing Conservation Test Form

O O O T D
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AUDIOMETRIC PROTOCOLS AND TECHNIQUES

60 Minutes
The following procedures and considerations must occur during the hearing test visit.

Aural History

e Determine if there are any current auditory complaints (hearing loss, tinnitus), or health
concerns.

e Ensure there are no ear, nose or throat problems that may affect test results, such as
excessive earwax, ear infection, head cold, sinus problem (middle ear effects). If a
problem is identified, delay testing until resolved.

e Ensure there the patient has been free from occupational and non-occupational noise 80
dB or greater for at least 14 hours prior to administering:

o0 Arreference audiogram (DD2215) - to eliminate possibility of a Temporary Threshold
Shift (TTS).

o0 Follow-up testing (DD2216) — test at the beginning of patient’s work shift to ensure
there has been no exposure to hazardous noise (NOTE: there is no noise-free
requirement when administering the annual test)

Special Testing Situations

e Hearing aids must be removed for testing.

o |f feasible, test the better ear first if there is a significant difference between the two.
This will allow the patient to adjust to the test stimulus prior to testing the poorer ear and
facilitate the most accurate results.

e Patients with unilateral losses or significant asymmetrical losses may exhibit
crossover.

o Crossover (or lateralization) occurs during a test on poorer ear. It occurs when
sound energy reaches a certain loudness level that it leaks around the headphones, or
crosses through the skull and head from the poorer ear to the better ear. When the
better ear hears the sound, the patient responds (therefore the pt’s response is not
from the test ear).

o Occurs when there is a difference in hearing between the ears at the same frequency
of 40 dB or greater.

0 These patients need to be tested by an Audiologist since the use of masking may be
required to eliminate crossover.

e Claustrophobic patients should be tested alone and allowed to take breaks during the
test and come out of the booth if they become uncomfortable. If the test area is
extremely quiet. The door may be cracked open while testing, if absolutely necessary.

e If possible, test patients with significant hearing loss alone or manually as they take
longer to test and have a more difficult time with tinnitus (a constant ringing or buzzing
sound in the ear).
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Use pulsed tones with tinnitus patients to assist in differentiating between the tones and
their tinnitus.

Occasionally a patient will present with collapsing ear canals, where the pressure of the
earphones cause the ear canals to close off, creating what appears to be a low frequency
or flat hearing loss. Once this problem is identified, tympanometry tips or soft tubing
can be placed in the ear canals to keep them open during the hearing test. These patients
should be tested by an Audiologist.

Never allow patients to press on the earphones during the test, as the pressure on the
external ear may close off the ear canal, and therefore affect the test results.

The most appropriate action the technician can take with a patient is responding
inconsistently, or appears to be malingering is to re-instruct and re-test.

Test Protocol

Perform otoscopy on all patients prior to testing, if possible, but mandatory for all
patients receiving a baseline/reference audiogram (DD 2215) and patients with ENT
complaints/concerns.

Always provide complete test instructions, regardless of the patients test experience.
Clear and complete instructions will eliminate patient testing errors and speed up test
time. The microprocessor audiometer uses automated instructions.

If you are testing a group of people with a microprocessor audiometer, instruct them to
remain still and quiet throughout the test so as not to interfere with other people
taking the test.

If a manual audiometer is used for testing, the patient may be required to raise and lower
his/her hand in response to the tone, rather than press and release the button. An example
of good instructions for manual audiometry testing: “You are going to hear a series of
beeping tones. Each time you hear the tones and as soon as you hear them, raise
your hand and quickly lower it. No matter how faint the tones, raise and lower your
hand when you hear them.”

Ask if there are any questions about the test instructions.

Patients must remove items such as eye glasses, hats, large earrings and chewing
gum. Long hair should be placed behind the ears.

Patients should be seated at a profile position or 90 degree angle, or so that they are
facing away from the tester and/or test equipment. This ensures that the tester or test
equipment does not give any clues as to when the stimulus is being presented.

Earphone Placement

Red on right ear, blue on left ear

Earphones diaphragms are centered over the ear canals.

Headphone cords should drape down the patients back (eliminates rustling on clothing
and possibility of patient tampering with cord).

The headband is adjustable and should fit snugly.

Headband should rest on the top of the head, not behind the head or under the chin.
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audiometer

Test Technique (Bracketed Method--down 10 dB, up 5 dB). For Manual Audiometry:

Start at 0 dB. Present the tone as you increase volume until the patient responds.

Present the tone again at that level for initial response confirmation.

Go down 10 dB and present tone (go down in 10 dB steps until the patient stops

responding).

Go up 5 dB and present the tone again (go up in 5 dB steps until patient responds).

Continue the technique of going down 10 dB and up 5 dB until the patient responds at

the same dB level 50% of the time, usually 2 out of 3 times during the ascending mode

of the test (The microprocessor audiometer electronically administers tones using the

Bracketed Test Method, and records patient thresholds).

Tone presentation should last for approximately 1-3 seconds or 3 pulses. Vary the

interval between tones so as not to create a rhythmic, predictable presentation pattern.

The microprocessor audiometer tests frequencies in the following sequence:

o 1000, 500, 1000, 2000, 3000, 4000, 6000 (validate threshold at 1kHz)

o 1000 Hz is the first frequency tested because it is an easily detectable pitch for
humans to hear.

o The threshold is validated at 1000 Hz in order to verify the accuracy and
reliability of the test. It usually takes some practice to listen to very soft sounds.

o The threshold obtained during the validation check at 1000 Hz should be within +/- 5
dB of the first threshold obtained at 1000 Hz. If there is a 5 dB difference in
threshold between the first and second check at 1000 Hz, the better threshold is
recorded.

Instructor demonstrate manual audiometry testing using the microprocessor audiometer

0 Audiometer controls
= Present Stimulus - allows you to present the tone
= Frequency Selector — allows you to select the frequency
= Decibel selector (Attenuator) - changes intensity level of the tone
= Ear selector — left/right
= Microphone — allows talk over to the patient during the test if necessary
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Manual audiometer screen
Factors Affecting Test Validity
e Procedures that may negatively affect results
o Poor instructions to the patient
o Improper earphone placement
o Auditory and/or visual cues from the examiner or test equipment
0 Rhythmic tone presentation
e Physical factors that may impact success of testing
o Patients with poor health or fatigue
o Patients with tinnitus
o Patients with significant hearing loss
e Psychological factors that may affect results
o Patients with poor understanding of test instructions or test process
o Patients with poor motivation
o Patients with poor attention span
o Patients with limited hearing test experience
e Test environment conditions that may affect results
0 Excessive ambient/background noise
o Poor ventilation
o Poor lighting
o Invalid calibration of equipment

To obtain the most accurate hearing test results:
e Conduct tests in a currently certified test environment
e Use a properly calibrated audiometer
e Ensure the examiner is a well-trained, certified Hearing Conservation Technician
e Have a well-instructed, alert and cooperative patient
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Recording Results

e Forms — Results are recorded on
o DD 2215 reference audiogram
o DD 2216 monitoring audiogram
0 Non-Hearing Conservation Test

e Accuracy and validity of all data is critical
0 Hearing tests/forms are medical-legal documents
o All information printed on these documents and entered in the database must contain

accurate and valid information and be defendable in court, should the need arise.

Practice Manual Audiometry and Complete Audiogram Forms
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AUDIOMETRIC PROTOCOLS & TECHNIQUES STUDY GUIDE

. T or F Patients who wear hearing aids should adjust the volume to the level they
usually keep it during the hearing test.

. T or F Ifthereisab dB difference between the threshold obtained on the initial test of

1000 Hz and the validation check at 1000 Hz, you should use the better (lower) threshold. If
there is more than a 5 dB difference, you must start the test over.

. The following applies to patients with collapsing ear canals:
These patients must be referred to an Audiologist for testing
Patients present with a bilateral high frequency hearing loss
Patients appear to have a low frequency or flat hearing loss
These patients are good hearing aid candidates

Aand C

Po0 T

. The following method is used when performing manual hearing tests:
a. Threshold technique method

b. Microprocessor testing

c. Bracketed method

d. Biological test sequence

. To assist tinnitus patients in distinguishing the test tone from their tinnitus, you should:
a. Use a continuous tone

b. Use a pulsed tone

c. Crack the door open while testing

d. Test them with a group to distract them from their tinnitus

When placing earphones over patients ears, ensure that:

Headset fits snugly and earphone diaphragms are centered over ear canals
Red earphone is on right ear, blue on left

Headband is resting on top of the head

Headphone cord is draped down patient’s back

All of the above

®o0 o

. Claustrophobic patients

a. Need no special attention and should be tested along with everyone else

b. Should be tested alone and allowed to take breaks when needed

c. Inavery quiet room, can be tested with the door cracked open, if absolutely necessary
d BandC
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8.

10.

11.

12.

13.

14.

15.

T or F Patients with severe hearing losses and/or tinnitus should be tested alone on a
manual audiometer, if possible.

To ensure that a Temporary Threshold Shift (TTS) is not present while administering a
reference audiogram (DD2215):

a. Have the patient wear hearing protection for 15 hours prior to the hearing test

b. Test the patient at the end of the work shift

c. Tell the patient to take the day off work and come in for testing

d. Ensure the patient has been out of noise 80 dB and greater for at least 14 hours

What is crossover?

a. Occurs in patients with a significant difference in hearing between ears when sound
energy crosses over from the poorer ear and is heard in the better ear

b. Occurs when headphones are placed on ears incorrectly

c. The technique used on a manual audiometer to obtain thresholds

d. All of the above

T or F Ifthe option exists, always test the poorer ear first.

When testing patients, use the following protocol:

Give good test instructions

Have patients remove glasses, gum, hats, large earrings and move hair away from ears
Seat patients so that they are facing at a 90 degree angle to you

In a group test setting, inform patients to be still and quiet so as not to interfere with
others taking the test (for group testing)

e. All of the above

oo

Thresholds are validated

a. At 1000 Hz

b. Atall frequencies using the bracketed test method
c. Inboth ears at 2000, 3000 and 4000 Hz

d. At 500 Hz in the poorer ear

Use the following manual audiometry test technique:

Present the tone for approximately 3 seconds

Silent interval between all tone presentations should last 3 seconds
Establish a comfortable, rhythmic pattern of testing

Vary the silent interval between tones

Aand D

o0 o

The following procedures may impact test results:
a. Poor instructions

Rhythmic tone presentation

Auditory or visual cues from the examiner
Improper earphone placement

All of the above

0T
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16. The following psychological factors may affect test results:

a

b.
C.
d.

Poor health
Poor attention
Poor motivation
Band C

17. The following test environment conditions may impact on test results:

o0 o

18. T

Tinnitus

Excessive background noise
Poor ventilation

Invalid calibration

B,Cand D

or F Using a continuous tone presentation assists patients with tinnitus in

distinguishing between their tinnitus and the stimulus.

19. What are some physical factors of patients that may impact on test results?

Poo0 o

Head cold

Tinnitus

Significant hearing loss
Poor lighting
A,BandC

20. T or F Ifthe patient is having difficulty hearing the tones, it is helpful for them to
press gently on the headphones and the tones will become clearer.

21. The following will help eliminate patient testing errors and speed up test time

a.
b.
C.

d.

Using an abbreviated test procedure

Providing clear and complete test instructions

Administering tympanometry screenings on all patients prior to testing to rule out middle
ear problems

Have the patients raise and lower their hand when they hear the tones, rather than using a
response switch

21. T or F Otoscopy should be performed on all patients receiving a reference audiogram
(DD2215), and on patients with ENT concerns.

22. Thresholds are validated at 1000 Hz

a

b.
C.
d.

To ensure the equipment is calibrated

To verify the accuracy and reliability of the test

To calculate STS

To determine whether the employee is wearing HPD’s on the job

23. Which of the following can adversely affect the reliability of the audiometric test results?

a.

Ambient noise
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24,

Rhythmic tone presentation
Calibration of the equipment
Headphone placement

All of the above

0T

What is the most appropriate action to take when a patient is responding inconsistently or

appears to be malingering?

25.

a. Re-instruct the patient

Confront the patient

Refer the patient to the legal office

Contact the patient’s supervisor

Move the patient to a different seat in the booth, or test him/her in a different clinic

® 0T

Based on the following test results, what problem should the examiner suspect?
500Hz 1000Hz 2000Hz 3000Hz 4000Hz 6000Hz
5 0 0 5 10 10
50 55 60 65 60 65
a. Conductive HL
b. Temporary Threshold Shift
c. Excessive noise in the test booth
d. Crossover or lateralization
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AUDIOMETRIC TESTING, FOLLOW-UP & REFERRAL

60 MINUTES

Purposes of Audiometric Testing

To determine and to monitor the effectiveness of the Hearing Conservation Program by
identifying STS, which is an indication of program failure

Assists in determining the cause of a hearing loss

Assists in determining Fitness for Duty

Allows patients to receive proper medical referral and diagnosis

Provides the prime opportunity to present HC education and examine current HPD fitting

Measurement of Hearing

Pure Tone Air Conduction Thresholds — Audiometric Technicians are certified to
administer only air conduction tests, where tones travel from the transducer of the earphone
through the air to the patient’s hearing mechanism (air conduction versus bone conduction —
used by audiologists)

Frequencies Measured
o Frequencies are measured in Hertz (Hz) at 500, 1000, 2000, 3000, 4000 and 6000 Hz
0 500 Hz is a low frequency/pitch and 6000 Hz is a high frequency/pitch

Threshold of Hearing — Defined as the softest volume of sound that can be detected at least

50% of the time, or in common practice, 2 out of 3 trials

0 Measured in decibels (dB) at 6 different frequencies, each frequency is tested
individually

o Threshold is measured in 5 dB increments

o Example: A threshold of hearing may be 10 dB at 1000 Hz

Degrees of Hearing Loss

o Normal Hearing =-10 to 25 dB

Mild Hearing Loss = 30 to 45 dB
Moderate Hearing Loss = 50 to 65 dB
Severe Hearing Loss = 70 to 85 dB
Profound Hearing Loss =90 +

Oo0Oo0o

Counseling Patients on Test Results

o0 Explain results in laymen’s terms, as described below, while referring to the audiogram.
= Leftear & right ear are identified above the test results.
= 500-6000 are the different pitches of sound presented through the headphones.
= 500 is the lowest pitch & 6000 the highest pitch.
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= Numbers below the pitches represent the softest volume that the tones were heard
(the threshold of hearing at each pitch).

= The lower the number (threshold), the better the hearing.

= Thresholds up to 25 dB are considered normal adult hearing, anything above 25 is
considered a hearing loss. The value of the number determines the degree of hearing
loss.

Audiometric technicians cannot make a diagnosis about hearing loss or ear disease.

Technicians may give the following advice, when audiogram results indicate so.

= Hearing is within normal limits

= Possible hearing loss in high or low frequency range

= Hearing loss is bilateral (both ears)

= A unilateral or asymmetrical hearing loss is present and requires further evaluation
by an audiologist

= Hearing has changed for the better or worse, or remained the same since the latest
DD2215 baseline/reference audiogram

Types of Tests—Hearing threshold levels are recorded or plotted on a chart called an audiogram.

e Reference Audiogram (DD 2215)

o
o

The DD Form 2215 provides a reference from which later audiograms are compared.
Required on all military personnel, usually obtained at basic training. Military
Entrance Processing Tests (MEPS) will not be used as reference audiograms because
they do not contain all the required information for a DD 2215, and there is no assurance
that individuals were noise free for 14 hours prior to the test.

Required on all DOD civilians who are enrolled in the Hearing Conservation
Program or are being considered for employment in a noise hazardous work area.
Reference Audiogram must be administered prior to personnel working in a noise
hazardous environment.

No temporary ENT problems that might affect hearing.

A minimum of 14 hours away from noise greater than 80 dBA is required prior to a
reference audiogram. This requirement may not be met by using hearing protection.
The reference audiogram identifies pre-existing hearing loss.

The Reference Audiogram is re-established after an STS is found to be permanent
(choose # 3 for block 15 if reference is re-established). Therefore, it is not uncommon
for a patient to have more than one DD2215. During periodic testing, always refer to the
most recent DD2215.

e Hearing Conservation Data (DD 2216)

o

(0]

Before using this form, a properly documented Reference Audiogram must be in the
patient’s medical record.

DD Form 2216 is used to record results of 90 day, annual, termination, pre/post-
deployment, follow-up tests 1 and 2, and other hearing tests.

Required at least annually on all personnel who are routinely exposed to hazardous
noise and are enrolled in the Hearing Conservation Program.

Results must be compared to the most recent Reference Audiogram (DD 2215) to
determine if a significant threshold shift (STS) has occurred.
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(0]

Age corrections are not used when determining STS.

This form accommodates up to 3 separate hearing tests. The top space is for the periodic
test; the other two are for follow-ups that are completed if an STS is found on the
periodic test. If there is no STS on the periodic test, the other two sections will be left
blank. If the STS resolves on the first follow-up, the second follow-up (final section)
will be blank.

The best time to schedule the annual audiogram is well into the work shift, as it helps to
identify TTS so that precautions can be taken before it becomes a permanent hearing loss.
There is no noise-free requirement prior to the annual or periodic test. This allows
for detection of temporary threshold shifts (TTS) in those not properly wearing hearing
protection, and identifies individuals who require additional counseling and refitting of
hearing protection.

Monitoring tests must not be compared with each other or with physical exam hearing
test results because gradual or progressive losses may be missed.

90-day Audiogram (DD 2216)

(0}

(0]

May be administered 90 days after initial employment in hazardous noise to determine if
the individual is adequately protected, or if he/she is susceptible to hearing loss
Results are compared to the reference audiogram to determine if an STS has occurred

Pre-deployment & Post-deployment Audiogram (DD 2216)

o
(0}
o

Administered before and after deployment
Compare results to most recent reference audiogram
Evaluates amount of hearing loss (if any) acquired during deployment

Follow-up Audiogram (DD 2216)

o

(0}

(0]

Administered after an STS has been identified to determine whether the hearing loss is
temporary or permanent (TTS vs. PTS)

Must be preceded by 14 hours of auditory rest - this requirement may not be met by
using hearing protection in a noisy environment

Compare results to most recent reference audiogram.

Follow-up 1 is typically administered the next day after an STS has been identified.
Follow-up 2 may be administered on the same day as follow-up 1 (this is recommended
so as not to delay resolution of STS or extend patient’s time away from work).

Follow-up 2 must be completed within 30 days of the annual test (if not completed within
30 days, the microprocessor audiometer will require that the annual and follow-up testing
cycle be re-started).

All follow-up testing must be completed within 30 days of the annual test.

Termination Audiogram (DD 2216)

(0]

o
o
o

The final audiogram a patient receives prior to release from the HCP.

Military personnel must have a termination audiogram prior to leaving active duty.
Civilians in the HCP must have a termination audiogram prior to leaving civil service.
Civilians who discontinue working in a noise-hazardous environment and are removed
from the HCP must have a termination audiogram.
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0 Performed as close as possible to the individual’s termination from the Hearing

Conservation Program.

Non-Hearing Conservation Test (Generic test available from microprocessor)

o Administered for people who are not routinely noise-exposed and are not enrolled in the
Hearing Conservation Program

0 Can be used for physical exam test results

o0 Does not compare test results to a reference or previous audiogram

Complete Audiometric Test Battery (NAVMED Form 6260/6)

o0 Administered by audiologists

0 Results depicted in graph form (O = right ear, X = left ear)

0 Technicians may be required to transfer results from graph form to create a re-established
reference audiogram, after a complete audiology evaluation.

Hearing Conservation Monitoring

Significant Threshold Shift (STS)

Definition: An average shift of greater than or equal to 10 dB (positive or negative) at 2000,
3000 and 4000 Hz in either ear

Early Warning Shift - A shift in hearing of 15dB or more at any single frequency from
1000-4000 Hz in either ear is considered an “Early Warning Shift”. This is not an actual
STS, but a warning that the patient’s hearing has slightly decreased since the baseline
audiogram. This is an appropriate time to counsel on HPD use and re-check effectiveness of
the patient’s current hearing protection.

STS Procedures

No STS on annual/periodic test — counsel patient and re-test within 12 months

Negative STS on annual/periodic test (hearing is improved compared to reference)

o0 Perform immediate retest (same day)

o If STS confirmed, revise baseline, counsel patient, retest in one year (this is the only
universal instance where the technician has the authority to revise the baseline)

o If STS resolves (cannot confirm improved hearing) counsel/return to annual testing

Positive STS on annual/periodic test (change toward poorer hearing)

o Perform otoscopic exam and rule out conductive component via tympanometry (or
evaluation by a health care provider, if feasible). If a middle ear problem exists, refer for
treatment and resume follow-up when medically cleared. If WNL, proceed with follow-
up.

o Explain results of the test and the need for follow-up testing (TTS versus PTS). Re-fit
personal hearing protectors and counsel patient on importance of hearing protection in
noise.

o Within 30 days (preferably next morning), conduct follow-up test which has been
preceded by at least 14 hours of auditory rest.
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= No STS on first follow-up test — counsel, refit HPD’s, and re-test within 12 months
= Positive STS on first follow-up

= Explain results of test and the need for a second follow-up test (TTS versus PTS)

= Whenever possible, perform the second follow-up immediately or the same day.

= The annual and follow-up testing must be completed within 30 days (if 30 days is

exceeded, the microprocessor will require the process to start over).

= Positive STS on second follow-up test

= Explain results of test

= Refer patient to an Audiologist or Occupational Medicine Physician/Flight Surgeon.
(NOTE: For patients with essentially normal hearing, the audiologist may elect
to provide a written protocol that allows administrative re-establishment of
reference audiogram without audiologist or physician evaluation).

= After audiology evaluation, patients should return to referring clinic/provider.
Audiologist’s notes should indicate whether the reference audiogram has been
revised/re-established, or whether the technician needs to re-establish the reference
using the Audiologist’s test results. It is important that the new reference is recorded
in the microprocessor where the patient is routinely tested, so that it can be accessed
during the patient’s next test.

Permanent Threshold Shift (PTS)
e Definition: An STS that an audiologist or physician has confirmed to be permanent

e PTS Procedures: When an audiologist or physician has confirmed a permanent threshold
shift, or provided written guidelines for the technician to revise the baseline on personnel
with essentially normal hearing:

(0]
o

(0]

A new DD2215 reference audiogram must be established.

Under the Audiometry section of the new DD 2215, select number 3, “Reference re-
established after follow-up program”, as the reason for the test.

If the technician is re-establishing the reference audiogram based on written guidance
from the audiologist, add a note in the remarks section indicating that the reference is
being re-established IAW Local SOP.

Place the new baseline/reference audiogram on top of all the audiograms in the record.
The patient must be notified of the PTS in writing within 21 days.

Supervisors must be notified in writing that the worker has experienced a decrease in
hearing.

The notification letter must not contain additional details without prior written
permission from the worker (HIPAA compliance/confidentiality).

The supervisor should also be advised that any discussion of a worker’s hearing ability
with non-authorized personnel is strictly prohibited.

Data Management — All data entered into the microprocessor audiometer (DD2215 & 2216°s)
must be exported electronically at least weekly (preferably daily) to the DoD Hearing
Conservation Data Repository.
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Referrals - A physician or audiologist must review all reference audiograms (DD 2215) that
meet referral criteria, and all periodic audiograms (DD 2216) having an STS after the second
follow-up. Certified technicians may review all other audiograms.

e When to refer to an audiologist:

o When results of the reference audiogram (DD 2215) show abnormal hearing: >25dB at
500, 1000, 2000 or 3000 Hz, > 45 dB at 4000 or 6000 Hz)
o When there is a unilateral hearing loss or an asymmetrical hearing loss >20 dB
difference at 500, 1000, or 2000 Hz, or a 40 dB difference at 3000, 4000 or 6000 Hz that
has not been previously identified
o When the patient continues to show STS on the second follow-up test (DD 2216),
exhibiting a probable Permanent Threshold Shift
o When the patient complains of tinnitus or of difficulty hearing or understanding
conversation, especially in background noise
o When it is suspected that a hearing problem may be affecting fitness for duty
o Whenever thresholds between ears at the same frequency differ by 40 dB or more, as
crossover may be occurring (patient will require an audiogram with masking)
o When test results fail to meet standards for the patient’s job requirements
o0 When a patient exhibits uncooperative behavior, or when responses appear to be
unreliable (non-organic) after re-instruction and re-testing
0 When the current audiogram is invalid
o Sample referral via SF-513 consult, CHCS, or other methods:
= Reason for referral: (sample) “22yo male has persistent STS at 3-4K Hz AS through
2" follow-up. Hx of mild HFHL, AS>AD, mild deterioration over past 6 years.
Normal T-grams and otoscopy. Had normal ABR June 2001. Disposition?”

=  Working Diagnosis: Unilateral threshold shift of unknown origin.

» Priority: Routine

e When to refer to a Medical Officer — prior to conducting audiometry, whenever there is a
complaint or symptom of:
Ear pain
Ear drainage
Severe or persistent tinnitus (ringing in the ear)
Vertigo (severe dizziness)
Sudden hearing loss
Visible abnormality on otoscopic exam
Special note: Patients complaining of sudden hearing loss, tinnitus, and/or dizziness (I
woke up this morning and could not hear out of my right ear!) require immediate referral
to a physician (preferably to ENT). These are often symptoms of a fistula or inner ear
viral attack, typically irreversible if not treated within the first week.
o Sample referral via SF-513 consult, CHCS, or other methods:
= Reason for referral: (sample) “41 yo female c/o onset of tinnitus AS last night,
continuing this morning. Pt unable to hear out of left ear today. Please eval.”
=  Working diagnosis: sudden hearing loss of unknown origin
= Priority: ASAP

O O 00 O0OOQ0OO0
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Fitness for Duty Evaluations (Navy only)
e The 270 Rule /3 STS Rule

(0]

Is implemented when the sum of the thresholds at 3000, 4000 and 6000 Hz in both ears
is greater than 270 dB; or when the reference audiogram has been re-established 3 or
more times due to decreasing hearing.

The purpose of the 270 Rule / 3 STS Rule is to establish a threshold limit or criteria
(trigger) at which noise exposed personnel should be evaluated to determine fitness for
duty.

Personnel who meet this criteria must be cleared by an audiologist, otologist or
occupational medicine physician prior to continuing work in a noise hazardous area.

e H-1to H-4 Profiles (Army and Air Force only)

o

Army and Air Force use a Physical Profile system of codes that designate an

individual’s fitness for duty. The letter H represents Hearing. The number that follows

the H represents the degree of hearing impairment the individual has. The larger the

number after the H, the more hearing impairment, and the less fit for duty.

= Army H-1 = an average of <25 at 500, 1000 & 2000 Hz, with no individual level
greater than 30 dB. 4000 Hz must be 45 dB or less.

= Army H-2 = an average of <30 dB at 500, 1000 & 2000 Hz, with no individual
level greater than 35 dB. 4000 Hz must be less than 55 dB. If poorer ear is deaf or
significantly worse than the better ear, the better ear must not exceed 30 dB at 500
Hz, 25 dB at 1 and 2kHz, and 35 dB at 4kHz.

= Army H-3 = SRT in better ear not greater than 30 dB measured with or without
hearing aid; or acute/chronic ear disease.

= Army H-4 = Functional level worse than H-3.

= Soldiers with H-3 or H-4 profile status must be evaluated by an Audiologist.
Results of the evaluation and recommendations are forwarded to a medical board
for determination of fitness for duty and assignment limitations.

= Air Force H-1 = Unaided hearing loss in either ear less than or equal to: 25 dB at
500-2000 Hz, 35 dB at 3000 Hz, and 45 dB at 4000 and 6000 Hz.

= Air Force H-2 = Unaided hearing loss in either ear less than or equal to: 35 dB at
500-2000 Hz, 45 dB at 3000 Hz, and 55 dB at 4000 Hz.

= Air Force H-3 = Any loss that exceeds H-2 profile. H-3 profile warrants fitness for
duty evaluation.

= Air Force H-4 = Hearing loss sufficient to preclude safe and effective performance
of duty, regardless of level of pure tone hearing loss and despite use of hearing aids.
Requires a Medical Evaluation Board.

e Any employee, who has significant hearing impairment that interferes with
communication, or places the safety of themselves or others at risk on the job, should
be referred for a Fitness for Duty evaluation.

Practice

e Review audiograms to identify:
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o

Low, mid or high frequency loss

Degree of loss

Probable type of loss based on audiogram configuration (conductive, sensorineural,
non-organic)

Discuss possible causes of hearing loss

Do homework assignment on DD Forms 2215 and 2216.
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REFERENCE AUDI OGRAM

(Thisfarmis subject tothe Privacy Act of 1974 -useBlanket PAS - DD Form 2005)

1. ZIP CODE/APOIFPOIPAS

2. DOD COMPONENT

A- ARVIY
N- NAVY

F - ARFORCE
M- MARINECORPS

3. SERVICE COMPONENT
R- REBUAR

V - RESERVE

G- NATIONAL GUARD

1 -OTHR

4. SOCIAL SECURITY NUMBER

5. NAME (Last, First, Mddle hitial)

6. DATEOF BIRTH 7. SEX

DD FORM 2215, MAY 96 (EG)
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M- MALE
HE BN R L] [
8. PAY GRADE, 9. PAY GRADE, 10. SERVICEDUTY 11. MAILING ADDRESS OF AS SIGNMENT
UNIFORVED SERVICES QVILAN ‘ CCCUPATION CODE
12. LOCATION - PLACE OF WORK 13. MAJOR COMMAND 14. DUTY T BLBPHONE (Include areacode)
AUDIOMETRY
15. REASON FOR CONDUCTING A UDIOGRAM
1 - REFERENCE ESTABLISHED PRCR TO 2 - REFERENCE ESTABLISHED FOLLONING 3 - REFERENCE RE ESTABLISHED AFTER
INTIAL DUTY IN HAZARDOUS NOISEAREAS EXPOSUREIN NQISE DUTIES FOLLOAUP PROGRAM
16. AUDIOM ETRIC DATA LEFT RIGHT
RE ANSI S3.6 - 1989 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
17. DAT EOF AUDIOGRAM
Y Y M M D D
18. MEETS REFERRAL CRITERIA 19. MILITARY TIME OF DAY 20. HOURS SINCELAST 21. EAR, NOSE, AND THROAT PROBLEM
10 (Optional) NOIS E EXPOSURE AT TIMEOF TEST
2-VES 1-NO  2-YBS  3-UNKNOMN
22. EXAMINER
a. NAME(Last, First, Midde I ritial) b. TRAINING CERTIFICATION ¢. SERVICE DUTY d. CFFICE SYMBQL
NUMBER COCUPATION OCDE
23. AUDIOMETER e LAST ELECTROACOUSTIC
CALIBRATION DATE
a TYPE 1 jvanuAL b. MCDEL ¢. MANUFACTURER d. SERALNUMBER vy Y M M D
2 - SEFREDCROING (Automatic)
3 - MOROPROCESSCR
24. PERSONA L HEARING PROTECTION
a. TYPE ISSUED B b. SIZE EARPLUGS c. DABLE d. GLASSES WORN €. FREQUENCY GLASSES
4 - EARCANAL CAPS PROTECTION (Incding goggies) WORN
1 - SINGLERLANGE(VSLR) 5- NOSEMUFFS L R 1-XS4-L USED 1. AVAYS
2 - TRPLERLANGE 6 - OTHR 2-S 5-XL 1-NO 1-NO 2 - SEDCOM
3 - HAND FORVED EARPLUG 7 -NONE 3-M 2-YBS 2-YES 3-NA
25. REMARKS (Include exposuredata)
PREVIQUS EDITIONSARE(BSOLETE Designed using Perform Pro, WHS/DICR, May 96




HEARING CONSERVATION DATA

(Thisformis subject tothe Privacy Act of 1974 -use Blanket PAS - DD Form 2005)

1. ZIP CODE/APO/FPOIPAS

2. DOD COMPONENT
A- ARMY
N- NAVY

F - AR FORCE
M - MARINE CCRPS

1-OTHR DD
ACTIMTY

3. SERVICE COMPONENT

R- REGUAR

V - RESERVE 1 -OTHR

G- NATIONAL GUARD

4. SOCIAL SECURITY NUMBER

5. NAME (Last, Arst, Mddle hitial)

6 DATEOFBIRTH 7.
Y Y M M D

SEX

M- MALE
‘ F - FEMALE

8. PAY GRADE, 9. PAY GRADE,
UNIFCRMED SERVICES CGVILAN

10. SERVICEDUTY
OCCUPATION CODE

||

11. MAILING ADDRESS OF AS SIGNMENT

12. LOCATION - PLACE OF WORK

13. MAJOR COMMAND

14. DUTY T BLEPHONE (Incluce areacode)

15. AUDIOMETRY \

1-90 DAY

2 - ANNUAL

3 - TERMINATICN

AUDIOMETRIC DATA
RE ANSI S3.6 - 1989

RIGHT

500 1000 2000

3000

4000 6000 500 1000

2000 3000 4000 6000

b. CLURRENT v
AUDIOGRAM

e L L[]

c. REFERENCE

AUDIOGRAM
aTE | [ [ [ |

d. SIGNIFICANT THRESHOLD SHIFT (STS)
1-NO 2-YBS

e. THRESHOD
SHFT

‘ f. REMARKS (Include ex posure data)

g. TYPE OF PERSONAL HEARING PROTECTION USED
1-
2-

3 - HAND FORMED EARPLUGS
4 - EAR CANAL CAPS

5- NOSEMUFFS

SINGLEERANGE (VS1R)
ALANGE 6 - OTHER

TRIPLE

h. EXAMINER NAME (Last, Fist, Midde Initial)

i. TRAINING CERTIFICATE NO

j. SERVICE DUTY OCCUPATION
CODE

k. CFFICE SYMBOL

|. AUDIQVIETER TYPE
1 - MANUAL
2 - SHRREOORDING (ALtamatic)
3 - MICROPROCESSCR

m. MCDEL

n. MANUFACTURER

0. SERIALNUMBER

p. LAST ELECTROACOUSTIC
CALIBRATION DATE

Y Y M M D D

16. FOLLOWUP NO. 1

a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT A UDIOGRAM

(Seeitem 15.b.)

AUDIOMETRIC DATA
RE ANSI S3.6 - 1989

LEFT

RIGHT

500 1000 2000

3000

4000 6000 500 1000

2000 3000 4000 6000

b. CURRENT v

AUDIOGRAM
aTE [ [T

c. REFERENCE v

AUDIOGRAM
aTE | [ 1 1]

d. SIGNIFICANT THRESHOLD SHIFT (STS)
1-NO 2-YBS

e. THRESHOD
SHFT

f. EXAMINER NAME (Last, First, Midde | nitial)

g. TRAINING CERTIFICATE NO

h. SERVICE DUTY OQCCUPATION
CODE

i. OFFICE SYMBQOL

j. AUDIQMETER TYPE
1 - MANUAL
2 - SHRREOORDING (Autamatic)
3 - MICROPROCESSCR

k. MCDEL I

MANUFACTURER

m. SERIALNUMBER

n. LAST ELECTROACQUSTIC
CALIBRATION DATE

Y Y M M D D

17. FOLLOWUP NO. 2

a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT A UDIOGRAM

(Seeitem 15.b.)

AUDIOMETRIC DATA
RE ANSI S3.6 - 1989

LEFT

RIGHT

500 1000 2000

3000

4000 6000 500 1000

2000 3000 4000 6000

b. CURRENT

AUDIOGRAM
aTE [ [T

¢. REFERENCE v

AUDIOGRAM
aTE | [ 1 1]

d. SIGNIFICANT THRESHOLD SHIFT (STS)
1-NO 2-YBS

e. THRESHOD
SHFT

f. EXAMINER NAME (Last, First, Midde | nitial)

g. TRAINING CERTIFICATE NO

h. SERVICE DUT'Y OCCUPATION

i. OFFICE SYMBQL

j. AUDIQMETER TYPE
1 - MANUAL
2 - SERREOORDING (ALtomatic)

3 - MICROPROCESSCR

k. MCODEL I

MANUFACTURER

m. SERIALNUMBER

n. LAST ELECTROACQUSTIC
CALIBRATION DATE

Y M M

D
[ [ [ T ]

DD FORM 2216, MAY 96 (EG)

PREVIQUS EDITIONS ARE CBSALETE
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AUDIOMETRIC TESTING, FOLLOW-UP & REFERRAL STUDY GUIDE

. What is a hearing threshold?

a. 0dB

b. 85dB

c. The softest volume that can be detected at least 50% of the time
d. -10to25dB

. What type of audiogram might be found in a patient’s medical record?
a. DD Form 2215 Reference Audiogram

b. DD Form 2216 Hearing Conservation Data

c. Clinical Audiology Diagnostic Audiogram

d. All of the above

. What is considered to be the range of normal hearing?
a. -10to25dB

b. 30to45dB

c. 50to65dB

d. 70to85dB

e. 90 and above

. Which statement may a certified technician make to a patient?

a. “You have a bilateral moderate high frequency sensorineural hearing loss.”

b. “Your hearing has decreased since your last annual test and requires follow-up testing.”

c. “You are a good hearing aid candidate and are being referred to the Audiologist for a
hearing aid evaluation.”

d. “You have a unilateral hearing loss which may indicate a tumor on your hearing nerve
and requires that an MRI be performed.”

. What is the purpose of audiometric testing?

Allows patient’s to receive proper medical referral and diagnosis
Assists in determining the cause of hearing loss

Monitors the effectiveness of the hearing conservation program
Assists in determining fitness for duty

All of the above

o0 o

. T or F Certified technicians are trained to measure pure tone bone conduction
thresholds.

. What is the protocol for patients having asymmetrical or unilateral hearing loss not
previously identified?

a. Refer to ENT to rule out any pathology

b. Re-establish DD2215 Reference Audiogram

c. Perform manual audiometry

d. Refer to Audiologist for diagnostic evaluation
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10.

11.

12.

13.

14.

What constitutes an STS?

a.

o

A shift in hearing of 15 dB or more (positive or negative) at 1000, 2000, 3000 or 4000 Hz

in either ear

An average shift of 10 dB at 1000, 2000, 3000 and 4000 Hz (positive or negative) in
either ear

An average shift of 10 dB at 2000, 3000 and 4000 Hz (positive or negative) in either ear
Aand C

All of the above

Which of the following complaints would justify referral to a Medical Officer:

a.

ooo

Sudden hearing loss

Ear pain or drainage

Visible abnormality on otoscopic exam
All of the above

Who is required to have a DD 2215 in their medical record?

~ooo0 oo

All DOD employees

All military personnel

All DOD civilians

All civilians in the Hearing Conservation Program
Aand B

B and D

What is a termination audiogram?

a.
b.

C.
d.

An audiogram performed by an Audiologist after the patient has sustained an STS
The last audiogram a patient receives prior to being removed from the Hearing
Conservation Program

An audiogram performed by a technician after the patient PCS’s or leaves the military
All of the above

Where should the first DD Form 2215 be obtained on active duty military patients?

a.
b.
C.
d.

T

At the Military Entrance Processing Station (MEPS)
At NEHC

At basic training

At the first duty station

or F All personnel must be away from hazardous noise for 14 hours prior to an

annual hearing test.

What action should you take if a patient sustains a negative STS on the annual and first
follow up test?

a.

b.

Perform an otoscopic exam, refer to health care provider if abnormal, fit the patient with
hearing protection, counsel on the importance of wearing the protection, and schedule
patient for 2" follow up test

Refer the patient to the Audiologist
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15.

16.

17.

18.

19.

20.

21.

c. Re-test within 12 months
d. Refer the patient to the Medical Officer
e. Re-establish the reference audiogram

A reference audiogram should not be performed if:

a. The patient has an ENT problem

b. The patient has been working in a noise hazardous environment within the last 14 hours
c. The patient is a civilian not in the Hearing Conservation Program

d. All of the above

What is the purpose of the 270 Rule?

a. To dis-enroll personnel from the Hearing Conservation Program who do not need
audiometric monitoring

b. To establish threshold criteria at which noise exposed personnel should be evaluated to
determine fitness for duty

c. Establishes guidelines for how to deal with uncooperative patients

d. All of the above

What system do the Army and Air Force use to assist with Fitness for Duty issues?
a. 270 Rule

b. The Whisper Test

c. Profile System

d. Duty Restriction System

How often are personnel in the Hearing Conservation Program required to have a hearing
test?

a. At least annually

b. Semi-annually

c. Quarterly

d. Monthly

For what purpose is the DD Form 2216 used?
90-day audiogram

Annual audiogram

Pre & post deployment audiogram
Termination audiogram

Follow-up testing

All of the above

+~® o0 oW

T or F Priorto patients receiving a reference audiogram must wear hearing protection
during the 14 hours before the test.

What action should you take if the patient has no STS on the annual test?
a. Re-establish the reference audiogram and re-test within 12 months

b. Counsel patient on results and re-test within 12 months

c. Perform 1% follow up test after 14 hours away from noise
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d. Perform otoscopic exam, fit patient with hearing protection, counsel patient on use of
HPD’s and schedule patient to see the Audiologist

23.T or F Boththe 1*and 2™ follow-up test can usually be done on the same day.

24. Prior to performing an annual hearing test on a DD Form 2216, what document must be
present in the patient’s medical record?

a. A five-year physical exam

b. An SF 513 referral form

c. An SF 600 documenting and ear, nose and throat exam from the medical officer, clearing

the patient for a hearing test
d. A DD Form 2215
e. All of the above

25. When do you refer a patient to the Audiologist?

a. When the patient sustains an STS after the 2" follow up test

b. If the patient does not meet threshold criteria on a reference audiogram or does not meet
criteria for job requirements

c. If there is a unilateral hearing loss not previously identified or that may require masking
by an Audiologist

d. If the patient complains of tinnitus or difficulty hearing

e. When a patient exhibits uncooperative behavior, or when responses appear to be
unreliable after re-instruction and re-testing

f. All of the above

26. What is the primary purpose of performing follow-up testing when a patient has an STS?
a. To ensure medical-legal requirements are met
b. To document a progressive hearing loss
c. To determine whether the hearing loss is temporary or permanent (TTS versus PTS)
d. To inform patients of their status in the Hearing Conservation Program

27. What action should you take when a patient has a positive STS on the annual test?
a. Explain results of the test, re-fit patient with HPD’s and counsel on their proper use.
b. Perform otoscopic exam and tympanometry. If normal, schedule 1% follow up test.
c. Conduct first 14-hour noise-free follow up test the following day (max. 30 days)
d. All of the above

28. What information is forwarded to the DoD Hearing Conservation Data Repository?
a. All original hard copy DD Forms 2215 and 2216
b. A random sample of DD 2215’s and 2216’s in bundles of 100
c. All electronic data entered into the microprocessor audiometer (DD Forms 2215 and
2216)
d. Copy 2 of DD Forms 2215 and copy 3 of DD Forms 2216

29. T or F Reference Audiograms must be completed prior to personnel being exposed to
any hazardous noise at work.
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30.T or F Thereshould only be one reference audiogram in every patient’s medical record,;
the one they received at basic training or upon employment into a noise-hazardous environment.
If more than one reference audiogram is found, you should remove all but the most recent one.

31. What action should you take if a patient has a positive STS on the first follow up test?
a. Re-establish the reference audiogram
b. Refer patient to the Audiologist
c. Re-test within 12 months
d. Perform second follow-up, if possible the same day and certainly within 30 days of the
annual.

32.T or F The DD Form 2216 accommodates up to three hearing tests, and all three tests
must be completed within 30 days, regardless of the outcome of each test.

33. T or F Monitoring tests must not be compared with each other or with physical exam
test results because gradual or progressive losses may be missed.

34. What action should you take when a patient sustains a positive STS on the 2" follow up test?
a. Refer patient to the Audiologist, or follow his/her written guidelines for disposition.
b. Refer patient to the Medical Officer or ENT physician
c. Perform otoscopic exam, fit patient with HPD’s, counsel patient on proper use of HPD’s,
schedule patient for follow up
d. All of the above

35. When a physician or audiologist confirms that a positive threshold shift is permanent, what
action must be taken?
a. The reference audiogram must be re-established and the number 3 should be entered in
block 15 to indicate that the reference was re-established after the follow up program
b. The patient must be notified in writing within 21 days that he/she has sustained an STS
c. Supervisor of the patient must be notified in writing of the STS
d. All of the above

36. Hearing threshold levels are recorded or plotted on
An audiometer
A cardiogram
A tympanometer
An audiogram

An audiograph

0o T
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AUDIOGRAM EXERCISE

For each of the following audiograms, determine the following information:

1. Degree of Hearing Loss

a.

® oo o

Normal
Mild
Moderate
Severe
Profound

2. Type of Hearing Loss

a.

® oo o

Conductive

Sensorineural

Mixed

Functional / Non-organic
Normal hearing / Not applicable

3. Likely Cause of Hearing Loss

a.

- ® o0 o

Outer or middle ear pathology
Ambient room noise

Normal hearing / Not applicable
Malingering

Noise-induced

Other, explain

4. What action would you take next?

a.

@®ao0o

Re-test in 12 months

Schedule patient for 1% follow-up test
Schedule patient for 2™ follow-up test
Re-establish DD 2215

Refer patient to Audiologist

Refer patient to physician

Other, explain
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REFERENCE AUDIOGRAM
(This form is subject to the Privacy Act of 1974 — use Blanket PAS — DD Form 2005)

1. ZIP CODE/APO/FPO/PAS
29207

2. DOD COMPONENT

3. SERVICE COMPONENT

A A-Army F — Air Force 1 - Other R R - REGULAR G - NATIONAL GUARD
N - Navy M — Marine Corps V - RESERVE 1-OTHER
4. SOCIAL SECURITY NUMBER 5. NAME (Last, First, Middle Initial) 6. DATE OF BIRTH 7. SEX
999333333 CHUNG, LEE 09 DEC 1987 M| MoMALE
8. PAY GRADE 9. PAY GRADE 10. SERVICE DUTY OCCUPATION 11. MAILING ADDRESS OF ASSIGNMENT
UNIFORM SERVICE CIVILIAN CODE
EO1 11C B CO 15T TRN BN FORT JACKSON SC 29207 W2W001
12. LOCATION - PLACE OF WORK 13. MAJOR COMMAND 14. DUTY TELEPHONE (Include area code)
TRAINING TRADOC
AUDIOMETRY
15. REASON FOR CONDUCTING AUDIOGRAM
1 1- REFERENCE ESTABLISHED PRIOR TO INITIAL 2 - REFERENCE ESTABLISHED FOLLOWING 3 - REFERENCE RE-ESTABLISHED AFTER
DUTY IN HAZARDOUS NOISE AREAS EXPOSURE IN NOISE DUTIES FOLLOW-UP PROGRAM
16. AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1996 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
17. DATE OF AUDIOGRAM
5 0 5 0 0 5 10 5 0 5 0 5
24 May 2006

18. MEETS REFERRAL CRITERIA

19. MILITARY TIME OF DAY (Optional)

20. HOURS SINCE LAST NOISE 21. EAR, NOSE, AND THROAT PROBLEM AT TIME OF TEST

EXPOSURE
1-NO . 1-NO
1 | 2-YES 07:54 15 1 | 2 VES 3- UNKNOWN
22. EXAMINER

a. NAME (Last, First, Middle Initial)
BOOMARANG, BILL

b. TRAINING CERTIFICATION NO.

d. OFFICE SYMBOL
SUM-W

¢. SERVICE DUTY OCCUPATION CODE
0640

23. AUDIOMETER

a. TYPE

1- MANUAL
3 2 - SELF-RECORDING (automatic)
3 - MICROPROCESSOR

060103A
b. MODEL c. MANUFACTURER
MA-1000 MAICO Inc.

d. SERIAL NUMBER

20707 05 August 2005

e. LAST ELECTROACOUSTIC CALIBRATION DATE

24, PERSONAL HEARING PROTECTION

a. TYPE ISSUED
1-SINGLE FLANGE

3 3-HANDFORMED EARPLUG

4 - EAR CANAL CAPS

b. SIZE EARPLUGS

5 - NOISE MUFFS L R 1-Xs
6 - OTHER 2-8
7 - NONE | | 3-M

c. DOUBLE PROTECTION USED d. GLASSES WORN

4oL 1-NO 1-NO 1- ALWAYS
5-XL 2-YES 2-YES 2-SELDOM
1 | 1 | 3 | 3-N/A

e. FREQUENCY GLASSES WORN

2 - TRIPLE FLANGE
f. REMARKS (Include Exposure Data)

DD FORM 2215E, MAY 96

Steady Noise Exp(TWA dBA): Not Entered, Impulse Noise Exp(dBP): Not Entered, Health Ed Prov.

FOR OFFICIAL USE ONLY

Prev. Editions are Oﬁsolete—ﬁpproved Tor Electronic Generation by WHS-DIOR




1. ZIP CODE/APO/FPO/PAS

REFERENCE AUDIOGRAM
(This form is subject to the Privacy Act of 1974 — use Blanket PAS — DD Form 2005) 32553
2. DOD COMPONENT 3. SERVICE COMPONENT
= A-Army F — Air Force 1 - Other R R - REGULAR G - NATIONAL GUARD
N - Navy M — Marine Corps V - RESERVE 1-OTHER
4. SOCIAL SECURITY NUMBER 5. NAME (Last, First, Middle Initial) 6. DATE OF BIRTH 7. SEX
999777777 AGUILAR, CLINT W 08 Jun 1986 M| y-}m}KEE

8. PAY GRADE 9. PAY GRADE 10. SERVICE DUTY OCCUPATION 11. MAILING ADDRESS OF ASSIGNMENT
UNIFORM SERVICE CIVILIAN CODE
E 04 3E851 MV Merlin AK 98820 62119
12. LOCATION — PLACE OF WORK 13. MAJOR COMMAND 14. DUTY TELEPHONE (Include area code)
ENGR PACAF
AUDIOMETRY
15. REASON FOR CONDUCTING AUDIOGRAM
5 1 - REFERENCE ESTABLISHED PRIOR TO INITIAL 2 - REFERENCE ESTABLISHED FOLLOWING 3 - REFERENCE RE-ESTABLISHED AFTER
DUTY IN HAZARDOUS NOISE AREAS EXPOSURE IN NOISE DUTIES FOLLOW-UP PROGRAM
16. AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1996 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
17. DATE OF AUDIOGRAM
45 40 20 35 55 60 35 45 25 40 60 70
24 Mau 2006

18. MEETS REFERRAL CRITERIA

19. MILITARY TIME OF DAY (Optional)

20. HOURS SINCE LAST NOISE

21. EAR, NOSE, AND THROAT PROBLEM AT TIME OF TEST

EXPOSURE
1-NO . 1-NO

2 | 2-YES 09:46 16 1 | 2 VES 3- UNKNOWN

22. EXAMINER

a. NAME (Last, First, Middle Initial)
TOOFAST, BRYANT

b. TRAINING CERTIFICATION NO.

060101N

c. SERVICE DUTY OCCUPATION CODE

HM8404

d. OFFICE SYMBOL
PDA

23. AUDIOMETER

a. TYPE

1- MANUAL
3 2 - SELF-RECORDING (automatic)
3 - MICROPROCESSOR

b. MODEL

MA-1000

¢. MANUFACTURER

MAICO Inc

20707

d. SERIAL NUMBER

e. LAST ELECTROACOUSTIC CALIBRATION DATE

05 August 2005

24, PERSONAL HEARING PROTECTION

a. TYPE ISSUED
1-SINGLE FLANGE

3 3-HANDFORMED EARPLUG

4 - EAR CANAL CAPS

5 - NOISE MUFFS L R
6 - OTHER
7 - NONE

b. SIZE EARPLUGS

2-5
| | 3-m 2

1-X8 4-L 1-NO

XL | 2-YES
1

c. DOUBLE PROTECTION USED

d. GLASSES WORN

1-NO

T' 2-YES

e. FREQUENCY GLASSES WORN

3]

1-ALWAYS
2-SELDOM
3-N/A

2 - TRIPLE FLANGE
f. REMARKS (Include Exposure Data)

Steady Noise Exp(TWA dBA): Not Entered, Impulse Noise Exp(dBP): Not Entered, No longer fit to work in noise UNLESS cleared by an Occ Med
Provider or Audiologist, High Freq Loss, Low Freq Hearing Loss, Health Ed Prov., Medical Record Lost; DR Inquiry recovered 0 records; baseline

established.

DD FORM 2215E, MAY 96

FOR OFFICIAL USE ONLY

Prev. Editions are Oﬁsolete—ﬁpproved Tor Electronic Generation by WHS-DIOR




REFERENCE AUDIOGRAM

(This form is subject to the Privacy Act of 1974 — use Blanket PAS — DD Form 2005)

0183B

1. ZIP CODE/APO/FPO/PAS

2. DOD COMPONENT

3. SERVICE COMPONENT

N A-Army F - Air Force 1- Other 1 R-REGULAR G - NATIONAL GUARD
N - Navy M — Marine Corps V - RESERVE 1-OTHER
4. SOCIAL SECURITY NUMBER 5. NAME (Last, First, Middle Initial) 6. DATE OF BIRTH 7. SEX
999112222 Henderson, Clayton G 08 May 1987 M| 'I;A-_F’I\EAIGIA_«EE
8. PAY GRADE 9. PAY GRADE 10. SERVICE DUTY OCCUPATION 11. MAILING ADDRESS OF ASSIGNMENT
UNIFORM SERVICE CIVILIAN CODE
WG10 0458 NADEP NI SD CA 92135 3096A
12. LOCATION — PLACE OF WORK 13. MAJOR COMMAND 14. DUTY TELEPHONE (Include area code)
SHIP NAVSUP
AUDIOMETRY

1 - REFERENCE ESTABLISHED PRIOR TO INITIAL

15. REASON FOR CONDUCTING AUDIOGRAM

2 - REFERENCE ESTABLISHED FOLLOWING

3 - REFERENCE RE-ESTABLISHED AFTER

2 DUTY IN HAZARDOUS NOISE AREAS EXPOSURE IN NOISE DUTIES FOLLOW-UP PROGRAM
16. AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1996 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
17. DATE OF AUDIOGRAM
10 10 10 35 60 30 5 0 15 30 65 45
24 May 2006

18. MEETS REFERRAL CRITERIA

19. MILITARY TIME OF DAY (Optional)

20. HOURS SINCE LAST NOISE

21. EAR, NOSE, AND THROAT PROBLEM AT TIME OF TEST

EXPOSURE

1-NO . 1-NO
2 | 2-YES 15:00 14 1 | 2 VES 3- UNKNOWN
22. EXAMINER

a. NAME (Last, First, Middle Initial)
WHEREUAT, REBECCA

b. TRAINING CERTIFICATION NO.
060102N

0640

c. SERVICE DUTY OCCUPATION CODE

d. OFFICE SYMBOL
HCQ

23. AUDIOMETER

a. TYPE b. MODEL ¢. MANUFACTURER
3 | 1-MANUAL

2 - SELF-RECORDING (automatic) CCA-200 MAICO Inc.
3 | 3- MICROPROCESSOR

d. SERIAL NUMBER

20707

e. LAST ELECTROACOUSTIC CALIBRATION DATE

05 August 2005

24. PERSONAL HEARING PROTECTION

a. TYPE ISSUED

1-SINGLE FLANGE 5_

2- TRIPLE FLANGE a-L
3 | 3-HANDFORMED EARPLUG Aty VIR
4- EAR CANAL CAPS

b. SIZE EARPLUGS

NOISE MUFFS L R 1-XS

c. DOUBLE PROTECTION USED

1-NO
2-YES

d. GLASSES WORN

e. FREQUENCY GLASSES WORN

—

1-ALWAYS
2 - SELDOM
3-N/A

1-NO
2-YES

f. REMARKS (Include Exposure Data)

Navy 8 kHz Left Ear: NT
Navy 8 kHz Right Ear: NT

Steady Noise Exp(TWA dBA): Not Entered, Impulse Noise Exp(dBP): Not Entered, High Freq Loss, Health Ed Prov.

DD FORM 2215E, MAY 96

FOR OFFICIAL USE ONLY
Prev. Editions are Obsolete-Approved for Electronic Generation by WHS-DIOR







HEARING CONSERVATION DATA
(This form is subject to the Privacy Act of 1974 — use Blanket PAS — DD Form 2005)

1. ZIP CODE/APO/FPO/PAS
29207

2. DOD COMPONENT

3. SERVICE COMPONENT

Permanent STS, | am aware of a change in my hearing, Signature
Reportable Loss Left and Right Ear(s), Health Ed Prov, HPD Prev Fit.

, OSHA

3 — HAND FORMED EARPLUG

A A — Army F — Air Force 1 — Other R R - REGULAR G - NATIONAL GUARD
N — Navy M — Marine Corps V — RESERVE 1-OTHER
4. SOCIAL SECURITY NUMBER 5. NAME (Last, First, Middle Initial) 6. DATE OF BIRTH 7. SEX
999888888 CARILLO, AARON R 17 Aug 1984 M |¥-}gﬁﬁe
8. PAY GRADE 9. PAY GRADE 10. SERVICE DUTY OCCUPATION CODE |11. MAILING ADDRESS OF ASSIGNMENT
UNIFORM SERVICE CIVILIAN
EO5 13R 2/13 FA, FT STEWART GA 42223 W0W992
12. LOCATION — PLACE OF WORK 13. MAJOR COMMAND 14. DUTY TELEPHONE (Include area code)
MP FORSCOM
15. AUDIOMETRY | 2 [a. PURPOSE 1-90 DAY 2 — ANNUAL 3 - TERMINATION 4 - OTHER
AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1989 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
b. CURRENT AUDIOGRAM
DATE: 01 May 2006 10 5 25 50 85 55 5 5 20 65 80 50
c. REFERENCE AUDIOGRAM
DATE: 08 Nov 2003 0 0 5 0 0 10 5 5 10 0 0 0
d. SIGNIFICANT THRESHOLD e. THRESHOLD
SHIFT (STS) ISHIFT
Tll T > 5 20 50 85 0 10 65 80
2- YES
f. REMARKS (Include Exposure Data) g. TYPE OF PERSONAL HEARING PROTECTION USED
i . i . >=H- 1 — SINGLE FLANGE (V5-1R) 4 — EAR CANAL CAPS 6 - OTHER
Steady Noise Exp(TWA dBA): Not Entered, Impulse Noise Exp(dBP): Not Entered, >=H-3, RO FLANGE e NOSE MOES S e

SIMPSON, BRAT

h. EXAMINER NAME (Last, First, Middle Initial)

i. TRAINING CERTIFICATE NO.

j. SERVICE DUTY OCCUPATION CODE

k. OFFICE SYMBOL

069901N

0640

SIM-PX-M

. AUDIOMETER TYPE

3 - MICROPROCESSOR

3 1 — MANUAL
2 — SELF-RECORDING (automatic)

m. MODEL
MA-1000

h. MANUFACTURER
MAICO Inc.

0. SERIAL NUMBER
02025

p. LAST ELECTROACOUSTIC CALIBRATION DATE
04 Jan 2006

16. FOLLOW UP NO. 1 16 |a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT AUDIOGRAM (See Item 15.B)

AUDIOMETRIC DATA LEFT RIGHT

RE: ANSI S3.6 - 1989 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
b. CURRENT AUDIOGRAM
DATE: 24 May 2006 10 10 20 50 85 55 10 5 10 60 85 55
c. REFERENCE AUDIOGRAM
DATE: 08 Nov 2003 0 0 S 0 0 10 S S 10 0 0 0
d. SIGNIFICANT THRESHOLD e. THRESHOLD
SHIFT (STS) SHIFT

prans ANORO > 10 15 50 85 0 0 60 85
2 - YES

TOOFAST, BRYANT

f. EXAMINER NAME (Last, First, Middle Initial)

0. TRAINING CERTIFICATE NO.
060101N

h. SERVICE DUTY OCCUPATION CODE

0640

i. OFFICE SYMBOL
SIM-PX-M

j. AUDIOMETER TYPE

1 — MANUAL
2 — SELF-RECORDING (automatic)
3 - MICROPROCESSOR

k. MODEL
MA-1000

. MANUFACTURER
MAICO Inc.

m. SERIAL NUMBER
02025

. LAST ELECTROACOUSTIC CALIBRATION DATE
04 Jan 2006

17. FOLLOW UP NO. 2 |a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT AUDIOGRAM (See Item 15.B)
AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1989 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
b. CURRENT AUDIOGRAM
DATE: 24 May 2006 10 10 25 50 85 55 5 5 15 60 85 55
c. REFERENCE AUDIOGRAM
DATE: 08 Nov 2003 0 0 5 0 0 10 5 5 10 0 0 0
d. SIGNIFICANT THRESHOLD e. THRESHOLD
SHIFT (STS) SHIFT
T h-no e S 10 20 50 85 0 5 60 85
2 - YES
f. EXAMINER NAME (Last, First, Middle Initial) g. TRAINING CERTIFICATE NO. h. SERVICE DUTY OCCUPATION CODE [i. OFFICE SYMBOL
TOOFAST, BRYANT 060101N 0640 SIM-PX-M
. AUDIOMETER TYPE k. MODEL . MANUFACTURER m. SERIAL NUMBER n. LAST ELECTROACOUSTIC CALIBRATION DATE
1 — MANUAL -
B[ MANUAL oG (uomay [CCA-200 MAICO Inc. 20717 04 Jan 2006
3 - MICROPROCESSOR

DD FORM 2216E, MAY 96

PREVIOUS EDITIONS ARE OBSOLETE
Approved for Electronic Generation by WHS-DIOR




HEARING CONSERVATION DATA

(This form is subject to the Privacy Act of 1974 — use Blanket PAS — DD Form 2005)

1. ZIP CODE/APO/FPO/PAS
0183B

2. DOD COMPONENT

3. SERVICE COMPONENT

I am aware of a change in my hearing and the need to return for follow-up, Signature
, Health Ed Prov, HPD Prev Fit.

3 — HAND FORMED EARPLUG

M A — Army F — Air Force 1 — Other R R - REGULAR G - NATIONAL GUARD
N — Navy M — Marine Corps V — RESERVE 1-OTHER
4. SOCIAL SECURITY NUMBER 5. NAME (Last, First, Middle Initial) 6. DATE OF BIRTH 7. SEX
999114444 FAROFF, BRIAN E 07 Mar 1987 M |ij"£QﬁE
8. PAY GRADE 9. PAY GRADE 10. SERVICE DUTY OCCUPATION CODE |11. MAILING ADDRESS OF ASSIGNMENT
UNIFORM SERVICE CIVILIAN
EO3 6012 1/27 AW, MAW, Camp Pendleton, CA 89431
12. LOCATION — PLACE OF WORK 13. MAJOR COMMAND 14. DUTY TELEPHONE (Include area code)
ENGR INIMAW
15. AUDIOMETRY | 2 [a. PURPOSE 1-90 DAY 2 — ANNUAL 3 - TERMINATION 4 - OTHER
AUDIOMETRIC DATA LEFT RIGHT
RE: ANSI S3.6 - 1989 500 1000 2000 3000 4000 6000 500 1000 2000 3000 4000 6000
b. CURRENT AUDIOGRAM
DATE: 25 May 2006 0 -5 -5 0 0 0 5 0 15 20 15
c. REFERENCE AUDIOGRAM
DATE: 05 Jun 2005 0 5 0 15 20 15 0 -5 -5 0 0 5
d. SIGNIFICANT THRESHOLD e. THRESHOLD
SHIFT (STS) ISHIFT
Tll T > -10 -5 -15 -20 10 5 15 20
2- YES
f. REMARKS (Include Exposure Data) g. TYPE OF PERSONAL HEARING PROTECTION USED
i . i . 1 — SINGLE FLANGE (V5-1R) 4 — EAR CANAL CAPS 6 - OTHER
Steady Noise Exp(TWA dBA): Not Entered, Impulse Noise Exp(dBP): Not Entered, Pos STS, RO FLANGE e NOSE MOES S e

h. EXAMINER NAME (Last, First, Middle Initial)
WHEREUAT, REBECCA

. TRAINING CERTIFICATE NO.
060102N

0640

j. SERVICE DUTY OCCUPATION CODE

k. OFFICE

SYMBOL
HCQ-M

. AUDIOMETER TYPE

3 - MICROPROCESSOR

3 1 — MANUAL
2 — SELF-RECORDING (automatic)

m. MODEL
CCA-200

h. MANUFACTURER
MAICO Inc.

0. SERIAL NUMBER
20707

p. LAST ELECTROACOUSTIC
05 Aug 2005

CALIBRATION DATE

16. FOLLOW UP NO. 1

|a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT AUDIOGRAM

(See Item 15.B)

AUDIOMETRIC DATA
RE: ANSI S3.6 - 1989

LEFT

RIGHT

500

1000

2000 3000

4000 6000 500

1000

2000 3000

4000

6000

b. CURRENT AUDIOGRAM

DATE:

c. REFERENCE AUDIOGRAM

DATE:

d. SIGNIFICANT THRESHOLD
SHIFT (STS)

1-NO

2 - YES

e. THRESHOLD
SHIFT

f. EXAMINER NAME (Last, First, Middle Initial)

0. TRAINING CERTIFICATE NO.

h. SERVICE DUTY OCCUPATION CODE

i. OFFICE SYMBOL

j. AUDIOMETER TYPE

3 - MICROPROCESSOR

1 — MANUAL
2 — SELF-RECORDING (automatic)

k. MODEL

. MANUFACTURER

m. SERIAL NUMBER

n. LAST ELECTROACOUSTIC

CALIBRATION DATE

17. FOLLOW UP NO. 2

|a. MINIMUM 14 HOURS NOISE FREE SINCE CURRENT AUDIOGRAM

(See Item 15.B)

AUDIOMETRIC DATA
RE: ANSI S3.6 - 1989

LEFT

RIGHT

500

1000

2000 3000

4000 6000 500

1000

2000 3000

4000

6000

b. CURRENT AUDIOGRAM

DATE:

c. REFERENCE AUDIOGRAM

DATE:

d. SIGNIFICANT THRESHOLD
SHIFT (STS)

1 - NO

2 - YES

e. THRESHOLD
SHIFT

f. EXAMINER NAME (Last, First, Middle Initial)

g. TRAINING CERTIFICATE NO.

h. SERVICE DUTY OCCUPATION CODE

i. OFFICE SYMBOL

. AUDIOMETER TYPE

3 - MICROPROCESSOR

1 — MANUAL
2 — SELF-RECORDING (automatic)

k. MODEL

. MANUFACTURER

m. SERIAL NUMBER

n. LAST ELECTROACOUSTIC

CALIBRATION DATE

DD FORM 2216E, MAY 96

PREVIOUS EDITIONS ARE OBSOLETE
Approved for Electronic Generation by WHS-DIOR




HEARING CONSERVATION EDUCATION AND MOTIVATION
60 Minutes

The goal of the Hearing Conservation Program is to prevent occupationally related noise-
induced hearing loss. In order to accomplish that goal, continual education of noise-exposed
personnel is necessary.

Education should be provided prior to initial duty in hazardous noise, annually while
routinely exposed to noise, when a threshold shift occurs, and informally when the
opportunity presents (i.e., during earplug fitting).
Initial training is required for personnel newly enrolled in the HCP and annual refresher
training is required thereafter during periods of HCP enrollment.
It is the responsibility of the unit or shop supervisor to ensure that all personnel exposed
to hazardous noise are trained in the use and maintenance of personal hearing protectors,
whether or not they are enrolled in the HCP.
Audiometric technicians in conjunction with the annual audiogram typically provide
annual refresher training for HCP enrolled personnel. Assistance with training and
training materials can be obtained from the Occupational Health Clinic, Industrial
Hygiene Dept, Supervisory Audiometric Technicians, or Audiologists.
Initial training is provided prior to assignment to duties in noise, and should include
aspects of the following information:

o Physical & psychological effects of noise and hearing loss
Impact of hearing loss on job performance and fitness for duty
Recognition of posted and unposted noise-hazardous spaces and equipment
Audiometric testing and its purpose
Proper selection, fitting, use and care of HPDs
Responsibilities of supervisors and employees in the prevention of hearing loss
Awareness training as to the hazards of non-occupational noise exposure during
recreational activities

O O0OO0OO0OO0O0

Regulations / Instructions that provide direction and guidance on the requirements of the
Hearing Conservation Program

DOD Instruction 6055.12
Navy/Marine Corps

0 OPNAV Instruction 5100.23 series (shore)

0 OPNAYV Instruction 5100.19 series (ship)

0 MCO 6260 (Marines)

o0 NEHC TM 6260.51.99-2 (Medical Dept HCP Procedures)
Army

o DA Pam 40-501
Air Force

0 AFOSH Std 161-20 (under revision to become AFI 48-20)
Local Instruction (Base/Post Order)

113



Elements of and Rationale for the Hearing Conservation Program

e Noise Hazard Evaluation — Discuss how to obtain a noise survey and what dB levels are
considered noise hazardous.
0 >84 dBA steady state noise or 140 dBP (impact or impulse noise)
o0 General rule of thumb - if you have to raise your voice to be heard at a distance of
3 feet or less from the listener, you are in a noise hazardous area
e Engineering Controls - should be the primary means of eliminating exposure to
hazardous noise
e Personal Hearing Protective Devices (HPD’s) - Explain and demonstrate how to insert
earplugs, care and maintenance of HPD’s, types of HPD’s available in national stock,
patient freedom of choice in selecting HPD’s
e Audiometric Monitoring — required at least annually, measures the effectiveness of the
HCP through statistics on unit STS
e Education and Training — Each individual has a responsibility to protect their own
hearing through the use of HPD’s. Educate personnel on good off-duty hearing health
practices to prevent non-occupational noise-induced hearing loss. Some off duty noise
hazards include: lawn mowers, leaf blowers, power tools, pneumatic tools, guns,
motorcycles, stereos, musical instruments, machines, farm equipment, night clubs,
generators.

Discuss the local command’s Hearing Conservation Program and personnel responsible for
the individual components.

Other optional educational information that can be provided:

e Educate personnel on the anatomy of the ear and where the irreversible damage of a
noise-induced hearing loss occurs

e Discuss the 3 sections of the ear

e How sound travels through the ear: acoustical energy, mechanical energy, hydraulic
energy, electrical energy

e Different problems that can occur in the different sections of the ear

e Which problems are usually temporary and/or treatable, and which are permanent and
irreversible

Symptoms of a noise-induced hearing loss — explain the negative effects

e Tinnitus

e Classic audiogram pattern of a noise-induced hearing loss — a dip in hearing around
3000-6000 Hz (prior to starting the class, you might provide results of everyone’s last
test to them and explain how to read the audiogram so they can see for themselves if
they are acquiring a noise-induced hearing loss)

e Difficulty understanding conversation, especially in background noise — due to high
frequency loss, people will not hear all of the high frequency consonant sounds, and
therefore will not understand everything that is said (80% of speech energy is in the
low frequencies, but 80% of speech information is in the high frequencies)
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e Frequently asking people to repeat themselves, or nodding their heads and smiling a
lot when they don’t understand what was said

e Turning the television and/or radio up louder

e Complaining that people are always mumbling

Discuss quality of life issues that come with the permanent loss of hearing
e Hearing aids can never replace normal hearing
e Hearing-impaired people tend to withdraw from social situations due to frustration
from not understanding conversations
e Hearing-impaired people are likely to experience permanent tinnitus

Discuss the four P’s associated with noise-induced hearing loss

It is Permanent

It is usually Painless

It is almost uniformly Preventable

It is Progressive without proper, consistent use of HPD’s in noise

Hearing Protection

e Major portion of training should cover hearing protection.

e Discuss types available and employee option to choose the type they prefer.

e Discuss Noise Reduction Ratings of available HPD’s and help determine the best type of
protection for their environment.

e Discuss how HPD’s can affect communication and ability to hear warning signals.

e Reinforce the need for hearing protection both on and off the job in noise hazards and
during recreational noise exposure.

e Educate on how to care for and maintain HPD’s.

e Assure workers that even those with pre-existing hearing loss will still benefit from using
HPD’s.

Employee Motivation
e Behavior must change in order to improve hearing protection use

0 Motivate with enthusiasm — if you believe in the program, your effort in educating
others will prove successful.

0 Re-enforce use of hearing protection in the presence of co-workers.

o Promote discipline and responsibility. Report non-compliance. Disciplinary action
should be used as a last resort for non-compliance.

o0 Provide positive feedback to those who consistently wear HPD’s.

0 Encourage management and supervisors to wear HPD’s — to lead by example.

o Allow personnel to choose the type of hearing protection they like best (as long as
there are no medical or work-related contra-indications).

0 Recognize units or work centers having the lowest STS rates and highest compliance
with annual testing and hearing protection use.
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o0 Develop healthy, creative competition within or between units on use of hearing
protection with leadership involvement. Leaders may decide to have a reward system
for units/personnel with the best compliance, such as a trophy of the ear or earplug, or
liberty time.

o0 Provide statistics (obtain from Audiologist) on STS or number of young people
wearing hearing aids at the command.

0 Get hearing impaired people to talk to units.

o Work with personnel having difficulty using hearing protection.

Impact of Hearing Loss on Employment

Hearing loss can affect safety in the workplace and communication ability with co-

workers

Personnel with substantial hearing loss who do not meet fitness for duty criteria may be

excluded from working in noise-hazardous environments. This may potentially end a

person’s career.

o Firefighters must meet certain threshold criteria in order to remain in their career field

o0 Auviators and crew members must also meet certain hearing criteria to remain on
flight status

Personnel in the Navy/Marine Corps HCP who have their reference audiogram re-

established due to worsening hearing on three separate occasions, must obtain clearance

from an audiologist or physician before returning to duties involving hazardous noise

o If such clearance is inappropriate, the audiologist or medical officer in charge of the
HCP will make specific recommendations to the individual’s command

0 Recommendations may include restriction from noise hazardous work, placement in a
different, non-noise hazardous job, need for stricter enforcement of hearing protection
policies. This can have a profound effect on an individual’s career.

Documentation

Annual hearing conservation training must be documented in the individual’s medical
record when training is provided in conjunction with the annual audiogram.

The Safety Officer of the supported command must also maintain a roster of personnel
trained. This can easily be accomplished by obtaining a roster from the MTF of all
personnel that received monitoring audiograms, and including a statement that all
personnel listed have received annual refresher training. DOEHRS can generate this
form letter.

Commands should retain annual training records for 5 years.

Activities providing training must evaluate and document training effectiveness at least
annually.
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HEARING CONSERVATION HEALTH EDUCATION MATERIALS

On-Line materials. The following are some recommended sources of hearing conservation
training materials that are available on-line.

e http://www.cdc.gov/niosh/topics/noise/ The National Institute for Occupational Safety
and Health (NIOSH) maintains this hearing loss prevention site, with a wide variety of
information on every aspect of noise exposure and prevention. There are several good
publications available at no charge or via free download, such as “Preventing
Occupational Hearing Loss — A Practical Guide” and the “Industrial Noise Control
Manual,” a practical guide to engineering controls in industry.

e http://www.aearo.com/html/industrial/tech01.asp Aero Company has long been one of
the best sources for comprehensive hearing conservation training information. Start your
search here! Everything from posters to training videos is available at little or no charge.

e http://www.audiology.org/consumer/ The American Academy of Audiology has useful
information about how the ear works, interpreting audiograms, understanding tinnitus,
and so forth.

e http://www.militaryaudiology.org/ The Military Audiology Association homepage is
primarily for professionals, but has a lot of specialized information, including
PowerPoint presentations and/or abstracts from professional meetings and links to the
hearing conservation websites of individual Services.

e http://www.asha.org The American Speech-Language-Hearing Association website is
similar to the American Academy of Audiology site. Click on “public” and take your
pick.

e http://www.hearingconservation.org The National Hearing Conservation Association
website contains excellent public and professional information of interest.

e http://www.caohc.org/ The Council for the Accreditation in Occupational Hearing
Conservation, while professionally oriented, contains information that will be useful to
Hearing Conservation Technicians.

e http://www.nonoise.org/ The Noise Pollution Clearinghouse website has as its mission to
create more civil cities and more natural and wilderness areas by reducing noise pollution
at the source.

e http://www.medrx-usa.com/MedRx/index.htm Click on “pictures” to view a nice series
of slides with normal and pathological eardrums

e http://www.lhh.org/noise/ The League for the Hard of Hearing has many articles and
other resources on noise

e http://www.occupationalhearingloss.com/homepagehtml.htm Hearing Handicap
Determination site has calculators and equations to determine hearing impairment.

Video Tapes. The CDC/NIOSH website provides ordering information for a number of hearing
conservation training videos. You will find the list at http://www.cdc.gov/niosh/96-110s.html

HEARING CONSERVATION EDUCATION AND MOTIVATION STUDY GUIDE

117



. How often is hearing conservation education required for personnel in the HCP?
a. Monthly

b. Quarterly

c. Semi-annually

d. Annually

. Who is responsible for providing annual refresher training?

a. The Occupational Health or Hearing Conservation Department providing monitoring
audiometry

b. Supervisors of noise-exposed personnel

c. The Audiologist or Medical Officer

d. The Safety Office

. What are the four P’s associated with a noise-induced hearing loss?
a. Pain, patient, permanent, pathology

b. Patent, performance, painful, progressive

c. Pension, pentagon, penicillin, pentathlon

d. Permanent, painless, preventable, progressive

. What is the goal of the Hearing Conservation Program?

a. To oversee hearing loss compensation claims

b. To prevent occupationally related noise-induced hearing loss
c. To eliminate all noise hazards in the workplace

d. All of the above

. What information must be presented during initial hearing conservation training?

a. Overview of the HCP and role of the HC technician

b. Symptoms of a noise-induced hearing loss and quality of life issues

c. Elements and rationale of the HCP; use, care and maintenance of HPD’s; Local command
HCP and responsibilities; and off duty hearing health practices

d. Goal of the HCP, Role of the HC tech, HCP differences between services

. Who might you contact for assistance with preparing/presenting annual training?
Occupational Health Clinic

Industrial Hygiene Department

Supervisory Audiometric Technician

Audiologist

All of the above

P00 T

. List 4 things that might motivate personnel to comply with the HCP
a.

b.

C.

d.

. What training documentation is required?
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9.
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Documentation of hearing conservation training in employee medical records and unit
training rosters

Rosters must be kept on file for 5 years

Copy of rosters must be maintained by the unit Safety Officer

All of the above

hat optional educational information can you present during annual training?

Anatomy of the ear, where hearing loss occurs in the ear
Symptoms of a noise-induced hearing loss

Quality of life issues relating to permanent hearing loss
Films, posters, pamphlets on hearing conservation

All of the above

10. Documented annual hearing conservation education is required for

a

b.
C.
d.

All personnel in the HCP
All military personnel
All DOD civilians
BandC

11. Tor F Disciplinary actions should be used as a last resort for non-compliance with the
Hearing Conservation Program.
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RECORDKEEPING & PROGRAM EVALUATION

60 Minutes

The keeping of certain records is required by law. The most important aspects of recordkeeping
are accuracy, thoroughness, organization, legibility and retrievability. Accurate audiometric
records and data entered into the microprocessor audiometer system are critical, as this is
medical-legal information and must uphold under scrutiny. Invalid or inaccurate data could
result in the awarding of unjust compensation claims.

HIPAA Overview

e HIPAA is the Health Insurance Portability and Accountability Act of 1996
Ensures that medical information is kept private and protected
Sets rules and limits on who can look at and receive health information
For detailed information, go to: http://www.hhs.gov/ocr/hipaa/

DD Form 2215 (Reference Audiogram) and DD Form 2216 (Hearing Conservation Data)

e Original forms must be permanently retained in the patient’s medical record.

e Audiograms should never be removed from a patient’s medical record. If the information
on an audiogram is invalid, or a reference audiogram is superseded by a new one after the
follow-up process, draw a diagonal line across the form and write “invalid” or “see revised
reference audiogram dated ", as applicable.

o« DD2215 and 2216 audiometric data collected by the microprocessor audiometer must be
electronically exported weekly (minimum) to the Data Repository for inclusion in the
DoD Hearing Conservation Database.

« Maintain a local back up of all data on an external media or on a separate drive of the PC.

o Copies must be provided to the employee upon request.

DD Form 2217 (Biological Calibration Check)

e Calibration check must be performed daily and documented on a DD 2217, or if performed
on a microprocessor audiometer, can be stored electronically and printed as needed.

e Anindividual DD 2217 form must be established for each designated listener, whether
human or Electro-acoustic Ear.

e A new DD 2217 baseline test must be established for each listener each time the audiometer
is electro-acoustically calibrated (annually), or serviced/repaired.

e Biologic calibration records must be kept locally for 5 years.

Hearing Test Booth Certification

e Valid for one year
e Posted on the booth in plain view
e Re-certified annually by Industrial Hygiene or Audiology
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Retain booth certifications for 5 years

Audiometers / Electro-acoustic Calibration

Records must be maintained on each audiometer used in the HCP to include make, model
and serial number. This information is also present on the audiogram.

Electro-acoustic Calibration is valid for one year.

A calibration label is located on the audiometer to identify date of last calibration, and due
date for next calibration.

Keep certificates of calibration with the equipment or in admin files.

Retain certificates of calibration on file for 5 years.

Technician Training Certificates — Evidence of Technician Competence

Navy Hearing Conservation certification is valid for 3 years.
Army & Air Force certification is valid for 5 years.

Posted in the hearing test area or where visible to patients.
Retain certificates in clinic files for 5 years.

Noise Survey Data

Results of noise surveys may be completed on a DD Form 2214, Navy: NEHC 5100/17214
(Sound Level Survey Form) or NEHC 5100/18 (Noise Dosimetry Form), or in the equivalent
format with automated measurement equipment or a health hazard inventory system that
contains at least the mandatory data elements.

Documentation of individual noise exposure measurements must be permanently retained in
the individual’s medical record.

Noise surveys must be retained for duration of employment plus 40 years.

Rosters of noise-exposed personnel

All personnel who are routinely exposed to hazardous noise must be identified by name and
SSN. This information must be given to those responsible for medical surveillance and
health education.
Rosters will be maintained by the medical surveillance personnel and updated at least semi-
annually by the responsible authority who develops and/or has ready access to personnel
rosters. The command must maintain these rosters for 5 years.
Medical surveillance personnel then make hearing test appointments in cooperation with the
command point of contact. The worker’s command has ultimate responsibility to request and
send workers to appointments.
After completion of testing, rosters of persons tested must be returned to the sponsoring unit.
0 Results rosters should identify persons sustaining STS.
0 A cover letter to the roster should state whether or not annual refresher hearing
conservation training was provided.
0 DOEHRS-HC facilitates production of rosters.
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Annual Hearing Conservation Training/Education

Records of in-service training provided to noise-exposed personnel (sign-in logs) should be
kept for a minimum of five years.

Training provided in conjunction with annual monitoring must be documented in the health
record.

STS Reporting

DOEHRS-HC software generates a remarks entry after each test that reveals STS on the
periodic test. The patient must sign the entry to acknowledge decreased hearing, and the
form is permanently retained in the medical record.

OSHA and DoD policy require written notification of STS within 21 days to the patient and

to the patient’s supervisor confirming permanent threshold shift.

All noise-exposed civilian personnel who sustain a recordable Permanent Threshold Shift

(PTS) must be reported to OSHA on the OSHA Log.

0 An OSHA Recordable PTS is a >10 dB average shift at 2000, 3000, and 4000 Hz in
either ear and results in a > 25 dB average threshold. If the average threshold at 2,3,4kHz
is below 25 dB, it is not recordable because hearing is still considered to be within
normal limits.

0 Once a patient has sustained one OSHA recordable PTS, any PTS they incur after that
will also be recordable, as it will already have exceeded a 25 dB average threshold at
2000-4000 Hz.

0 The PTS must also be consistent with occupational noise exposure to warrant inclusion
on the OSHA Log.

o0 Therefore, an OSHA recordable PTS can only be determined by an Audiologist or
physician.

0 The Audiologist or Occupational Medicine Clinic usually reports the OSHA Recordable
PTS information to the local Occupational Safety and Health (OSH) office. The base
Occupational Safety and Health Office is responsible for reporting the log to OSHA.

There is no requirement for military PTS to be reported to OSHA.

OSHA requires that all personnel who sustain a PTS, (after follow-up testing and Audiologist
or physician determination), must receive written notification of this “injury” within 21
days. This may be accomplished immediately when test results indicate an STS (after the 2™
follow-up test), or following a diagnostic test battery by an Audiologist confirming the STS.
Consult with your local Audiologist or Occupational Medicine Physician to determine the
protocol for PTS reporting and whether you have a responsibility in the process.

Supervisors of personnel demonstrating STS must also be notified in writing within 21 days
to ensure the worker receives closer surveillance for compliance with personal protective
equipment.

Audiology Workload Reporting
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e The Hearing Conservation MEPRS Code is FBN_. The last character is determined by the
command. Specific protocol for reporting workload may vary between commands, however,
all audiometric testing for hearing conservation purposes, as well as any other work
involving hearing conservation (HPD fitting, HCP education/training) should be recorded
under this code.

e Utilization of the Composite Health Care System (CHCS) and AHLTA allow much
information to be captured electronically with little inconvenience to the technician, as
MEPRS Codes are included in the clinic templates.

e DOEHRS-HC also readily captures daily workload.

Hearing Conservation Program Evaluation / Metrics - Good compliance with all parts of the
HCP still does not necessarily keep employees from losing their hearing. It is not enough to go
through the motions; effectiveness of the program must continually be evaluated to determine
where and how improvements can be made.

e Prepare periodic reports on the effectiveness of the HCP (at least annually) and submit
through chain of command or regional audiologist.
e Metrics should include
o Compliance = the number who reported for annual testing divided by the number
enrolled in the HCP
0 STS rate = the number with positive STS (decreased hearing) on the annual audiogram
divided by the number who received an annual test
0 TTS rate = the number of STS’s that resolved during follow-up testing
0 PTS rate = the number of personnel with deteriorated hearing whose baseline (DD2215)
is revised/re-established, divided by the number who received an annual test (statistics
showing more PTS than TTS indicates that follow-up tests are not being completed)
e Additional metrics may include a computerized trend analysis, or number of workers with
compensable hearing loss, etc.
e Make positive changes to your HCP based on findings from your evaluations/metrics.
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Summary of Hearing Conservation Technician Tasks

Daily

e Perform a visual check of the audiometric equipment and a Functional Listening Check on
each audiometer and headphones.

e Perform biological calibration checks (record electronically on a DD Form 2217).

Weekly (Minimum)
e Export all hearing conservation tests/data to the DOEHRS-HC Data Repository.

Semi-Annually
e Obtain updated rosters of noise-exposed personnel.

Annually
o Ensure audiometer is electro-acoustically calibrated.
o Ensure the audiometric booths are certified and posted with current certification.
e Evaluate Hearing Conservation Program effectiveness using metrics from your
microprocessor and the data repository.
o Compliance = the number who reported for annual testing divided by the number
enrolled in the HCP
0 STS rate = the number with positive STS (decreased hearing) on the annual audiogram
divided by the number who received an annual test
o0 PTS rate = the number of personnel with deteriorated hearing whose baseline (DD2215)
is revised/re-established, divided by the number who received an annual test.

Maintain the following documentation for 5 years:
e Noise survey data

e Biological calibration checks

e Audiometer electro-acoustic calibrations

e Hearing test booth certifications

e Rosters of annual hearing conservation training

« Technician training certificates

124



1.

RECORDKEEPING & PROGRAM EVALUATION STUDY GUIDE

Match the following forms to their appropriate uses:

a. DD Form 2217 Results of noise hazard surveys

b. DD Form 2215 Results of reference audiogram testing
c. DD Form 2216 Biological calibration check results

d. DD Form 2214 Results of annual hearing test or 5100/18

2. T or F DD2215/2216 Forms are subject to the Privacy Act and must be handled
appropriately in accordance with HIPAA.

3.

The following documentation must be kept locally for 5 years:
Noise surveys

Biologic calibration records

Audiometer electro-acoustic calibration records
Audiometric test booth certifications

Annual hearing conservation education rosters

All of the above

~® o0 oW

Hearing conservation forms (DD 2215/2216) are electronically exported to:
a. Center for Health Promotion and Preventive Medicine

b. Your Commanding Officer

c. Navy Environmental Health Center

d. The DoD Hearing Conservation Data Repository

Which of the following documents must be posted in plain view of the patients and for
inspection purposes:

Audiometric test booth certification

Technician training certificates

Noise survey results

Hearing conservation education documents

Aand B

Po0 T

T or F A DD Form 2217 must be established on all potential listeners, both human and
Electro-acoustic Ear, and they must be re-established annually immediately after the
audiometer has been electro-acoustically calibrated.

Who maintains rosters of noise-exposed personnel?
a. The local Audiologist

b. NEHC, CHPPM and AFIOH

c. Personnel responsible for medical surveillance
d. Industrial Hygienist

The following is valid for one year:
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10.

11.

a. Audiometer electro-acoustic calibration

b. Technician training certificates

c. Hearing test booth certification

d AandC

Match the following task to those responsible for performing them:

a. Audiometer electro-acoustic calibration Certified HC technician

b. Hearing test booth certification NEHC/MERC/Med Maint

c. Noise surveys Industrial Hygienist

d. Biologic calibration check Industrial Hygienist or Audiologist

e. Functional listening check

T or F Forms utilized in the military hearing conservation program will never be used
outside of this purpose, therefore, absolute data accuracy is not critical.

If the annual audiogram shows a PTS relative to the baseline, OSHA requires that the
employee be notified in writing within ____ days of this determination.

a. 21 days

b. 30 days
c. 45days
d. 180 days
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