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Killions of American workers have ben exposed to
occupational noise lvels which ay result in hearing
impairment. Federal ivilian eployees are covered by the
Federal Employees' :'imspensation Act which is administered by the
Office of Workers' Compensation Prograis (OUCP) in the
Department of Labor. Between 1969 and 1976, about 36,00/! claims
for hearing impairment compensation were filed by Federal
civilian eployees for a potential liability exceeding $*85
million. indings/Conclusions: ost of this liability was due
to Department of Labor odificati is in 1969 and 1973 of a
generally accepted hearing ipa..aent formula developed by the
American Academy of Ophthalmology and Otolaryngology (A00) and
endorsed by the American Eadical ssociation. he Act itself
does not specify the criteria to be used in determining the
extent of an employee's permanent impairment. It scifies that
only he permanent portion of an ipairment which must have been
proximately caused by eployaent qualified fox a scheduled
award. These factors are often inadequately established and
result in con.AdeLable overcompensation. hile COCP regulations
require that copensation be provided for the full degree of
ipairment if the condition was aggravated by the occupational
environment, agency officials have expressed concern as to
whether the employer should be liable for the portion of
impairment that existed before eployment. Recosmendations: The
Secretary of Labor should havs the OVCP immediately adopt the
AAOO's formula for determining hearin ipairment. Any future
changes in the hearing ipairment fosmula should e be based on
appropriate scientific research and advice fros cther Government
agencies and scientific And edical organizations. The OUCP
should eploy noise-exposure level standards reccssended by the



National Institute for Occupational Safety and Health as the
basis for determining occupational relationship to noise-induced
hearing ipairamet; and it shculd require the use of testing
procedures hich exclude temporary heaeing loss and exaggerated
responses in establising degrees of hearing impairment. (nRS'



BY THE COMPTROLLER GENERAL

Report To The Congress
OF THE UNITED STATES

To Provide Proper Compensation For
Hearing Impairments, The Labor
Department Should Change Its Criteria

Under the Federal employees' compelsation
program, the Department of Labor uses an
improperly modified formula for cmputing
hearing impairment. Most of the $185 million
potential liability for claims filed under the
program since 1969 is due to Labor's inade-
quately justified modification of a generally
accepted formula developed by the American
Academy of Optrhalmology and Otolaryn-
gology.

The Federal Employees' Compensation Act
specifies that only the permanent portion of
an impairment qualifies for a scheduled award
and that the permanent impairment must
have been proximately caused by the employ-
ment. These factors are often inadequately
established and result in considerable over-
compensation.

GAO is making recommendations to correct
the formula, to improve the assessment of em-
ployer liability for hearing impairment, and to
improve the accuracy of assessing the extent
of pe;rmanent hearing loss.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINTON D.C. 141M

8-15 r 593

To the President of the Senate and the
Speaker of the House of Representatives

This report describes the Department of Labor's needto change hearing impairment criteria to provide proper
payment under the Federal Employees' Compensation Act.

Due to the steady increase in claims for hearing
impairment compensation under the act, we reviewed the
program to determine if it conforms with the act's intent
and whether Labor performs its operations effectively and
efficien, y.

We made our review pursuant to the Budget and Accountingq
Act, 1921 (31 U.S.C. 53), and the Accounting and Auditing
Act of 1950 (31 U.S.C. 67).

We are sending copies of this report to the Director,
Office of Management and Budget, and the Secretarypf Labor.

Comptroller General
of the United States



COMPTROLLER GENERAL'S TO PROVIDE PROPER COMPENSATION
REPORT TO THE CONGRESS "OR HEARING IMPAIR':£NTS, THE

LABOR DEPARTMENT SHOULD CHANGE
ITS CRITERIA

DIGEST

Claims by Federal workers for hearing
impairment compensation under the Federal
Employees' Compensation Act have steadily
increased from 500 in 1969 to nearly 9,000
in 1976. About 36,000 claims during this
8-year period account for a total cumulative
expected liability of about $185 million.
(See p. 1.)

The act does not specify the criteria to
be used in determining the extent of an
employee's permanent impairment, only the
amount of compensation to be awarded.
Conseauently, the Department of Labor's
Office of Workers' Compensation Programs has
relied on the American Medical Association's
guides for evaluating permanent impairments
of all types, except hearing impairment.
(See p. 7.)

Labor deviated from the Association's hear-
ing impairment criteria ~r 1969 by modifying
the Association's formula (adopted from the
American Academy of Ophthalmology and
Otolaryngology in 1961) for computing per-
centage hearing impairment so that more
claimants could have their hearing loss
classified as an impairment. (See p. 10.)

"he National Academy of Sci nces and the
American Academy of Ophthalmology and
Otolaryngology stated that his modifica-
tion was not justified scientifically.
(See p. 12.)

Labor modified its formula again in 1973,
partially based on a 1972 report by the
National Institute for Oc-upational Safety
and Health. This report, howeveL, was ad-
dressina another matter and only discussed
one of several aspects of the formula.
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Labor's 1973 modification still did not
resolve the issue raised by the National
Academy of Sciences and the American
Academy of Ophthalmology and Otolaryngology.
(See pp. 11 and 12.)

Most of the $185 million potential liability
for the 36,000 claims under the program is
due to Labor's modifications of the Associa-
tion's generally accepted formula. (See p.
13.)

The act specifies that only the permanent
portion of an impairment qualifies for a
scheduled award and that the permanent im-
pairment must have been proximately caused
by the employment. (See p. 16.)

While Labor requests employers to furnish
information regarding the claimant's occupa-
tional exposure to noise, Labor's guidelines
do not specify what intensity of noise and
length of exposure (in hours per day or years
of daily exposure) are necessary to establish
a reasonable assumption of hearing impairment
resulting from work environment. Guidelines
simply note that prolonged exposure to noise
above 85 decibels can prove damaging to
hearing. (See p. 17.)

However, the National Institute for Occupa-
tional Safety and Health, recommends--for
hearing conservation puIposes--that employees
not be exposed to daily noise levels exceeding
85 decibels for 8 hours, and indicates that
daily exposure to less than this level for
many years would result in insignificant
impairment. (See pp. 5 and 16.)

In te 98 cases GAO reviewed, data on noise
levels was sufficient to determine whether
the claimants were exposed to levels above
85 decibels, but data on length of exposure
at various levels was often not sufficient
to determine that the work environment sig-
nificantly contributed to the impairment.
(See p. 18.)

Of the 50 awards reviewed in the Washington,
D.C., and Jacksonville district offices, only
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one had sufficient detail for comparison to
the Institute's recommended criteria. Of the
48 awards reviewed from the San Francisco dis-
trict office, however, 46 contained sufficient
data for a comparison. (See p. 18.)

GAO found that in 2 of these 46 cases, none of
the employees' impairment developed during
periods of Federal civilian occupational noise
exposure exceeding the Institute's recommended
criteria. The compensation awarded in these
2 cases totaled $26,000, or 6 percent of the
total amount awarded in the 46 cases.
(See p. 18.)

The audiograms provided b examining physi-
cians (otologists) occasionally may not ac-
curately reflect the claimant's true degree
of permanent hearing loss. The recorded
hearing loss may include (1) a degree of
temporary loss resulting from recent occupa-
tional or nonoccupational noise exposure or
(2) attempts by the claimant to exaggerate
his true loss during the test. (See p. 19.)

Sometimes indications of test reliability
can be derived by comparing it with other
audiograms previously given to the employee
by the employing agency. However, the ac-
curacy of test results can only be assured
when testing excludes temporary loss and
exaggerated responses. (See p. 19.)

From a random sample of 98 hearing impairment
awards from Labor's Washington, D.C., Jackson-
ville, and San Francisco district offices,
GAO found 20 awards for which it believes
there was sufficient evidence in the files
to question the accuracy of the udiograms
used as the basis of compensation. (See p. 20.)

In six of these awards, for example, there
were audiograms supplied by a medical univer-
sity's speech and hearing facility, in addi-
tion to those submitted by a private otolo-
gist. In each case, the university's test
showed considerably less hearing loss than
the otologist's audiograms. The average
percentage impairment for these six cases was
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37 percent from the otologist's tests and
21 percent from the university's tests.
(See p 20.)

The total extra amount paid in all 20 awards
(for which GAO believes there was more reli-
able evidence for the claimants' true per-
manent impairment) was $125,281, or 15 percent
of the total amount awarded in the 98 cases.
(See p. 21.)

RECOMMENDATIONS TO
THE SECRETARY OF LABOR

In view of the lack of scientific justifica-
tion for Labor's modifications of the hearing
impairment formula developed by the American
Academy of Ophthalmology and Otolaryngology,
and the resulting substantial increase in
costs to the Federal Government, GAO recom-
mends that the Secretary direct the Assistant
Secretary for Employment Stardards to have
the Office of Workers' Compensation Programs
immediately adopt the Academy's formula,
without modification, for determining hearing
impairment. (See p. 15.)

GAO further recommends that any future changes
to the hearing impairment formula be based on
appropriate scientific research and that
advice be obtained from other Government
agencies and scientific and medical organiza-
tions interested in the proper determination
of hearing impairment. (See p. 15.)

To improve the determination of the extent
the work environment contributed to hearing
impairment, and to improve the accuracy of
the assessment of the extent of permanent
hearing impairment, GAO recommends that the
Secretary direct the Assistant Secretary for
Employment Standards to have the Office of
Workers' Compensation Programs;

-- Employ the noise-exposure level standards
recommended by the National Institute for
Occupational Safety and Health as the basis
for determining occupational relationship
to noise-induced hearing impairment.
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-- Require the use of testing procedures which
exclude temporary hearing loss and exag-
gerated responses in establishing degrees
of hearing impairment. (See p. 25.)

The Department of Labor advised GAO that it
prefers to await the results of its planned
hearing loss research study before consider-
ing GAO's recommendations. Labor also ques-
tioned the statistical reliability of GAO's
sample. (See app. I.)

To protect the interests of the Government and
taxpayers, GAO's recommendations should be
adopted immediately. GAO is -phasizing that
its random sample-of hearing ;- ment cases
from three district offices adequately iden-
tified problems in Labor's administration of
compensation benefits for hearing impairment.
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CHAPTER 1

INTRODUCTION

Millions of American workers have been exposed to occu-

pational noise levels which may result in hearing impairment.
For t.nose who can establish that the occupational noise ex-
posure contributed to their hearing impairment, compensation
payments, based on the degree of hearing impairment, are
available through their State or Federal workers' compensa-
tion programs. Federal civilian employees are covered by
the ?ederal Employees' Compensation Act (5 U.S.C. 8101) which

is administered by the Office of Workers' Compensation Pro-
grams (OWCP) in the Department of Labor's Employment Standards
Administration.

This report concentrates on the criteria used by OWCP for

measuring hearing impairment and for establishing the occuDa-
tional noise relationship to hearing impairment.

GROWTH OF HEARING IMPAIRMENT
COMPENSATION UNDER THE ACT

Claims for hearing impairment compensation from Federal
civilian employees have steadily increased from 500 in 1969
to nearly 9.000 in 1976, or about 36,000 during those

8 years, for an estimated total cumulative liability of about
$185 million. About 25,000 of these claims were adjudicated
by November 1976, ith about 80 percent of the claimants re-
ceiving an award, which averaged about $7,000. Labor esti-

mates that, based on claims adjudicated through January 1978,

the approval rate has decreased to about 60 percent. The
following chart illustrates the growth in hearing impairment
claims under the act over the 8-year period.
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Defense employees, mostly from naval shioyards where hazard-
ous noise levels are common.

OWCP officials were unable to estimate future growth
of 11earing loss claims.

NATURE OF HEARING LOSS/IPAIRMFIT

Hearing loss refers to the reduction of hearing ability
between the average normal hearing f a young child and total
deafness. Hearing impairment occurs when the hearing loss
is great enough to interfere with the ability to hear and
interpret speech.

Physics of hearing

The ear basically consists of the parts known as the
outer, middle, and inner ear. Sound is generated by a source
producing vibrations (sound waves) that may travel through
any media and which, in air, actuate the hearing mechanisms.
These vibrations set in motion the ear drum and small bones,
or ossicles, of the middle ear. The motion of the ossicles,
in turn, produces vibrations in the fluid in the inner ear's
sensory organ, the cochlea. The vibrations are then trans-
duced into nerve impulses by sensory hair cells (of which
there are about 20,000) and transmitted to the brain, where
they are perceived as sound.
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Frequencies

The human ear, without hearing loss, can identify awide range of sounds or pitch. For example, the musicalpitch "A" above middle "C" can be produced on a piano by thekey-activated hammer striking a string, which oscillates backand forth at a rate of 440 cycles per second, roducinq afundamental frequency of 440 cycles per second. Humans canidentify sounds with frequencies from about 16 to 20,000cycles per second. Frequencies normally identified as beingimportant for hearing speech range from about 500 to 4,000cycles per second, with those of the greatest importancearound 1,000 to 2,000 cycles per second.

Decibels

Loudness or intensity of sound depends on the energybenind the sound wave. The wave strikes the ear with acertain force; if the intensity of the sound is great, theforce will be great also. This physical event is compre-hended psychologically as loudness. A unit of intensity isa decibel. The sound level of conversational speech, forexample, is about 60 decibels; fairly loud speech is about70 to 80 decibels. Rock music may go up to 120 decibels.
Measurement of loss/impairment

Besides measuring intensity of sound, the decibel is theunit of measurement of hearing loss. An audiometer producespure tones at different levels of loudness and in each ofseveral frequencies. The lowest decibel level of loudnessheard by a person is his hearing level for that particularfrequency. Through a formula, these decibel levels areweighted, or aeraged, for certain frequencies deemedimportant for ;peech communication and converted to a
percentage of impairment.

The American Medical Association (AMA) supports a for-mula developed by the American Academy of Ophthalmology andOtolarynqology (AAOO) in 1959, which converts the simpleaverage of hearing levels (in decibels) recorded in frequen-cies of 500, 1,000, and 2,000 cycles ner second to ercentageimpairment. AAOO considers that an individual has suffered ahearing impairment--loss of ability to hear and interpretspeech--when he or she has an average hearing level above25 decibels. An average hearing level of 92 decibels repre-sents a 100-Dercent hearing impairment in the AAOO formula.Thus, each average decibel between 25 and 92 represents a1.5-percent hearing impairment.
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Noise-induced loss

In hearing loss resulting from occupational noise
exposure, the amaqe is caused to the hair cells of the
inner ear (sensorineural deafness); unlike damage to the
mechanical parts of the outer and middle ear (conductive
deafness), this loss is generally not surgically correctable.

The arowth of noise-induced damage primarily depends
upon the intensity and duration of the noise and upon the
sensitivity of the individual's ears. Noise-induced damaae
generally occurs first to the hair cells associated with the
perception of frequencies between 2,000 and 8,000 cycles Der
second, with the greatest loss usually occuring at 4,000
cycles per second. As the exposure to noise continues, other
hair cells become affected and the hearing impairment in-
creases and spreads to hiqher and lower freauencies.

Causes other than noise exposure roduce similar patterns
of damage. The most common cause of sensorineural deafness
is advanc'nq ae, or presbycusis, where the hicher frequencies
are affected first, with lower frequencies gradually following.
Poth noise-induced and resbycusis-related damaae generally
affect both ears at about the same degree. Other causes of
sensorineural loss include meningitis, infections, drugs,
multiple sclerosis, heredity, otosclerosis, neuritis, and
vestibular disorders.

The Department of Health, Education, and Welfare's
National Institute for Occupational Safety and Health (NIOSH)
estimates that about 20 percent of the non-noise-exposed
population by ages 55 to 70 will have a hearing impairment.

HEARING CONSERVATION

While compensating for impairment is the objective of
workers' compensation programs, preventing injury is the
objective of such agencies as NIOSH, the Department of Labor's
Occupational Safety and Health Administration (OSHA), and
the Environmental Protection Agency (EPA). Regarding hearinq
conservation, these agencies' objectives are to reduce the
amount of noise exposure; their studies generally concern
the percentaqes of the oooulation protected or unprotected
from loss or impairment with different noise exposure levels.

EPA, for example, contends that any measurable hearing
loss at any frequency is unacceTtable if the oal is the
protection of health and welfare, with an adequate margin
of safety. The Agency states that for most environmental
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noise, protection at 4,000 cycles per second will insure that
all other frequencies are protected. The Aqency notes that
a 75-decibel exposure for 8 hours a day for 40 years would
cause a maximum of a 6-decibel hearing level shift in the
4,000 frequency in 90 percent of the population thus exposed.

NIOSH, in 1972, developed criteria for a recommended
standard which would better protect the working population
from incurring noise-induced hearing loss that could impair
their abilities to understand everyday speech. NIOSH recom-
mended a maximum exposure level of 85 decibels for an 8-hour
day, but recommended that OSHA defer from adopting this
standard for established installations until after an exten-
sive feasibility study. A subsequent study by a management
consulting firm estimated that it would cost industry about
$8 billion to meet this standard through engineering controls,
or about $284 million a year through nonengineering controls
(i.e., hearing protection and audiometric tes ng and moni-
toring). OSHA's present standard incorporate. a 90-decibel
maximum exposure for an 8-hour day.

Within the Department of Defense there are different
noise exposure standards for each service. The Navy and the
Defense Logistics Agency permit exposure up to a 90-decibel
level, whereas the Army and Air Force permit exposure u to
85- and 84-decibel levels, respectively.

We issued a reDort 1/ on these differences and the
Department of Defense, as of November 197, drafted an in-
struction which proposes uniform procedures to establish
and maintain hearing conservation programs. This instruction
establishes a uniform policy of placing personnel in hearing
conservation programs when they are exposed to more than
85 decibels for an 8-hour day.

ADMINISTRATION OF COMPENSATION

Compensation benefits provided under the Federal Em-
ployees' Compensation Act for occupational injuries and dis-
ease include compensation for loss of wages and dollar awards
for bodily impairment or disfigurement, medical care, reha-
bilitation services, and compensation for survivors. In
addition to administering the act, OWCP also administers
the Longshoremen's and Harbor Workers' Compensation Act,

1/See our reoort to the Congress entitled "Hearing Protec-
tion: Problems In The Department Of Defense," (LCD-77-308,
Sept. 15, 1977).
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which covers certain rivate-sector workers, including those

working in the District of Columbia. Most other private-

sector workers are covered by the various State workers'

compensation statutes. Disabling injuries incurred during

active military service are compensated by the Veterans

Administration after separation from the service.

To relieve the OWCP district offices of some of their

hearing loss claims backlog (a total backlog of about 12,000

hearing loss claims filed before 1976), a secial task 
force

of claims examiners was established in 197 within the OWCP
national office exclusively to adjudicate these claims. The

task frce, which has about 27 examiners plus support staff,

is taking the backlog from each district office, starting

with the New York and Washington, D.C., offices.

SCHEDULED AWARD

Compensation for hearing impairment under the Federal

Employees' Compensation Act is provided as a "scheduled

award." A scheduled award is provided for certain permanent

disabilities, including hearing loss and loss of the use of

other bodily functions or members, such as portions of the

limbs and loss of vision. Benefits for scheduled awards are

calculated in the same manner as those paid for other partial

or total disabilities (66-2/3 percent of the employee's

regular pay, or 75 percent in cases when the employee has

one or more dependents); however, they are paid for a speci-

fied period of time for a specific loss.

Scheduled awards are payable whether or not the impair-

ment result3 in a loss of wages. Compensation for loss of

wage earning capacity may be paid after the schedule expires.

The general purpose of scheduled awards is to obviate two

problems in applying workers' compensation: (1) fairly and

objectively determining precisely how much a particular

impairment diminishes an individual's earning capacity and

(2) compensating an employee for loss of a bodily function

or membe, despite the fact that the employee can return

to work without apparent wage loss.

Under the act, hearing impairment is compensated for

200 weeks if the employee has a total impairment of hearing

in both ears (Dinaural impairment), 52 weeks for a total im-

pairment in one ear (monaural impairment), or a proportionate

number of weeks dependent upon the percentage of impairment.

For example, an employee with a 25-percent binaural impairment,

a $280 weekly salary, and dependents would receive $10,500

(25 percent x 200 weeks x 75 percent x $280). The maximum

weekly compensation allowed is about $678 (75 percent of

the maximum pay for a Federal employee at the GS-15 level).

6



CHAPTER 2

IMPACT ON BENEFITS DUE TO

LABOR'S CHANGE IN FORMULA

The Federal Employees' Compensation Act does not specify
the criteria to be used in determining the extent of n em-
ployee's permanent impairment. The act only specifies the
amount of compensation to be awarded. Consequently, Labor
relied on the American Medical Association's guides for
evaluating permanent impairment, and did so consistently for
all types of impairment until 1969. At tihat time, Labor
modified the formula in the AMA guidelines, which AMA had
adopted from the American Academy of Ophthalmology and
Otolaryngology in 1961, so hat more claimants could have
their hearing loss classified as an impairment. Labor modi-
fied its formula again in 1973, partially based on a 1972
report by the National Institute for Occupational Safety and
Health. Meanwhile, Labor continues to use the AMA guides for
evaluating all other impairments.

The impact on benefits from these modifications was
substantial. While the total impact could not be precisely
determined--because we were unable to draw a nationwide random
sample from all hearing loss cases--the 98 hearing impairment
awards sampled from the Office of Workers' Compensation Pro-
grams' Washington, D.C,, Jacksonville, and San Francisco
district offices are representative. All 98 awards reviewed
were awarded under the 1973 modified formula and totaled
$823,187. 1/ If the awards had been made using the AMA cri-
teria, the total awarded would have been reduced by 63 percent
to $308,154.

The Labor modification of 1969 was done administratively,
without benefit of medical or scientific study. The 1973
modification was partially based on a report by NIOSH which
was addressing another matter (hearing conservation). The

l/On December 27, 1976, we raised questions concerning OWCP's
mathematical computation of t percentage of hearing loss
under the 1973 modified formula. (See app. II for a detailed
explanation of the computation metriul.) As a result, OWCP
changed its method of computing the percentage of hearing
loss. The change has resulted in a significant reduction in
subsequent claims paid. For example, if the amount of the
98 awards were computed under the revised method, they would
be reduced by 13 percent to $710,436.
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report, in that connection, only discussed one of several
aspects of the formula and neither developed nor recommended
a formula for measuring impairment.

LABOR'S MODIFICATIONS
OF THE AAOO FORMULA

Labor's current formula is a mified version of a for-
mula AAOO developed in 1959 and AMA adopted in 1961. The
following briefly describes how these events evolved and
their relationship to the current Labor formula.

AMA's adoption _of the AAOO formula

The basis of the current AMA and subsequent Labor cri-
teria originated with a complex hearing impairment formula
tentatively adopted by AMA in 1947. The medical commu:ity's
lack of acceptance of this formula led to AAOO developing a
simplified formula which was published in 1959 and which AMA
adopted in 1961.

AMA's tentative 1947 formula

Before adopting the AAOO formula in 1961, AMA recommended
using a tentative standard procedure which it had endorsed
in 1947. This tentative standard was more complex than the
subsequent AAOO formula because it weighted the importance
of each frequency's contribution to the capacity of hearing
speech; thus, the loss of a given number of decibels in the
middle of the intensity range became more important than cor-
responding losses for either very weak or very strong sounds.
(This formula, applied to our sample of 98 awards, would have
resulted in 88 percent more compensation than with the sub-
sequent AAOO formula, but 12 percent less than Labor's current
formula would have provided.)

AMA's Council on Physical Medicine and Rehabilitation re-
ported in 1955 that AMA's 1947 method was fairly satisfactory
for calculating percentage capacity to hear speech for per ns
who have conductive hearing losses, where the losses are nco
very different for different frequencies. They also reported,
however, that for persons with nerve deafness, and parti-
cularly those for whom hearing for low and middle tones is
good but for high tones is poor, the results often conflicted
with the clinical evidence-
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Development of the AAOO formula

The AAOO formula originated in 1958 from a qrou of
people representing various disciplines and organizations
related to hearing, such as AMA, Bell Laboratories, Central
Institute for the Deaf, Haskins Laboratories, United States
Naval Research Laboratory, American Speech and Hearing Asso-
ciation, and various universities. The group conference was
jointly sponsored by AAOO and the National Advisory Neuro-
locical Diseases and Blindness Council.

The purpose of the conference was to pool information
and opinions on which recommendations could be based for
calculating handicaps resulting from hearing loss. It was
reported that the conference members agreed that they could
not, as scientists, designate a completely satisfactory
method at that time, but that it would be better for an
authoritative group to recommend using an interim method
than to condone, by default, the continued use of methods
formulated, in some instances, by groups with little or no
knowledge of the subject. They agreed that if sentence
intelligibility is a representative measure of everyday
speech, there was enough information to recommend an inteLim
method of determining handicap.

Although there was no general agreement about defining
or assessing handicap due to hearinq loss, the majority of
the conferees agreed that, from a practical point of view,
an adequate assessment of handicap could be made from pure
tone measurements. The majority agreed that (1) if the
ability to hear and repeat sentences correctly in a quiet
environment is accepted as the best current representation
of hearing for everyday speech and (2) if the measures used
to calculate hearing loos for everyday speech are weighted
equally, then, an average of the hearing level in decibels
at the three frequencies of 500, 1,000, and 2,000 cycles per
second is an acceptable interim method for determining hearing
loss for everyday speech to estimate handicap. The minority
recommended averaging hearing levels at 500, 1,000. 2,000,
and 3,000 cycles per second to determine hearing loss for
everyday speech.

An arqument against using the 3,000 cycles per second
frequency was the observation that the use of 500, 1,000, and
2,000 cycles per second proves adequate in representing
hearing of everyday speech even in noisy situations, and that
only slight differences occurred between normal subjects and
subjects with losses above 2,000 cycles per second, in either
a quiet or noisy environment.
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It was unanimously accepted that the range of handicap
is smaller than the range of auditory sensitivity, which is
measured by pure tones. The range starts on the audiometer
hearing level scale where significant handicap beains and
ends with total handicap.

The formula consisting of the frequencies of 500, 1,000,
and 2,000 cycles per second and the impairment percentage
conversion of 1.5 percent per net decibel average over
25 decibels was published by AAOO in 1959, in its uide for
the evaluation of hearing impairment.

AMA adopts formula in 1961

AMA adopted the AAOO formula n 1961 to replace the more
complex standard that it had tentatively adopted in 1947.
AMA has retained this formula as its guide for evaluatina
percentage impairment to date.

Labor's 1969 modification
of the AAOO formula

Until 1969, Labor fully adopted AMA criteria for evaluat-
ing all types of injuries, inc.uding the AMP-supDorted AAOO
formula for hearing impairment. In 1969, however, Labor
modified the frequencies contained in the AAOO formula (500,
1,000, and 2,000 cycles per second) by deleting the 500 cycles
per second and adding 4,000 cycles per second. Labor retained
the other AAOO formula elements--the 1.5-percent conversion
factor and the minimum 25-decibel average.

Labor made this modification because claims were being
filed under the act by employees who had greater hearing loss
in frequencies above 2,000 cycles per second, but were denied
scheduled awards because there was not enough loss in the
AAOO formula frequencies to qualify as an impairment. Also,
some f these employees were apparently reassigned to lower
paying positions free from injurious noise to protect them
against further injury. Because these employees could not
receive compensation for their wage loss, Labor revised the
formula to include frequencies of the next higher octavo--
4,000 cycles per s:cond--and thus enable the employees' losses
to be classified as an impairment.

Labor obtained no scientific study or medical endorsement
for this change, which made more employees eligible for awards
and, on the average, may have increased the awards of those
already eligible from about $5,000 to about $11,000.
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Labor's 1973 modification
of the AA00 formula

In 1973 Labor modified the formula again by replacing
the frequency of 4,000 cycles per second with 3,000 cycles
per second, while retaining the 1,000 and 2,000 cycles per
second frequencies. This change was based on a 1972 NIOSH
study, "Criteria for a Recommended Standard--Occupational
Exposure to Noise." The specific basis was the NIOSH con-
tention that hearing imoairment for speech communication
begins when the average hearing level at 1,000, 2,000, and
3,000 cycles per second exceeds 25 decibels.

NIOSH disagreed with the beginning point of impairment
provided by the AAOO forrula--26-decibel average at the fre-
quencies of 500, 1,000, and 2,00{) cycles per second--because
it was based on the assumption that the ability to hea-
sentences and repeat them correctly in a quiet environment
is satisfactory evidence for correct hearing of everyday
speech. NIOSH essentially disagreed with using a quiet en-
vironment and complete sentences as a measure, since everyday
communication involves a wide variety of environmental
stresses and incomplete sentences.

However, NIOSH only addressed the beginning point of im-
pairment and did not comment on what conversion factor would
be appropriate to determine percentages of impairment beyond
this point. 1/ Consequently, Labor retained the AAOO con-
version factor.

VARIOUS ORGANIZATIONS QUESTION
MODIFICATIONS OF THE FORMULA

After the first modification in 1969, the National
Academy of Sciences and AAOO both declared that it was not
scientifically valid; the American Mutual Insurance Alliance
objected to Labor making the modification without first hold-
ing hearings or soliciting public comment.

1/In hearings before a congressional subcommittee in October
1977, both NIOSH and EPA defended the Labor formula's begin-
ning point of impairment, but they also indicated that their
primary concern has been with how many people would have
an impairment as a result of various levels and durations
of noise exposure, rather than the extent of the impairment.
NIOSH noted, however, that significant impairment is not
generally seen until the average decibel level at the fre-
quencies of 1,000, 2,000), and 3,000 cycles per second ex-
ceeds 55 decibels. (Labor's formula converts this to a
45-percent impairment.)
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National Academy of Sciences

In 1972, after Labor made the modification to add the
4,000 cycles per second frequency, the National Academy of
Sciences' National Research Council Committee on Hearing,
Bioacoustics, and Biomechanics sent a letter to Labor declar-
ing that it was invalid and not scientifically defensible to
use the AAOO formula's conversion factors with frequencies
other than those for which they were intended. This Commit-
tee statement was also endorsed by several people who were
instrumental in developing the AAOO formula.

American Academy of Ophthalmology
and Otolaryngoloiy

AAOO, in its 1973 edition of "Guide for Conservation of
Hearing in Noise," stated that any modifications of its for-
mula, such as substituting other test frequencies, were not
recommended by AAOO and may not be reported as AAOO guidelines.

AAOO also reexamined the assumptions underlying its for-
mula and as of April 1978, had a draft formula which incor-
porates the 3,000 cycles per second frequency with the other
frequencies of 500, 1,000, and 2,000 cycles per second. The
craft formula continues its simple format of averaging decibel
levels in the frequencies, instead of weighting eacn fre-
quency, and it continues to convert average decibel levels to
percentage impairment on a straight linear basis of 1.5 per-
centage points per each average decibel level over the
25-decibel minimum.

This draft formula, as applied to our sample of 98 awards,
would have resulted in 27 percent less compensation than would
have been provided by Labor's current formula.

American Mutual Insurance Alliance

When Labor modified the AAOO formula in 1969, the new
formula was applied to Federal employees' claims for compen-
sation but was not officially applied to claims filed under
the Longshoremen's and Harbor Workers4 Compensation Act.
This act and its extensions provide workers' compensation
coverage to certain workers who are not covered by State
workers' compensation laws. Compensation under the act is
paid by employers who are self-insured, or by insurance that
is povided by private insurers to employers. While both the
Federal employees' and longshoremen's and harbor workers' com-
pensation programs are administered by OWCP, the AAOO formula
remained the official formula for use under the longshore pro-
gram until 1976, when it was replaced by Labor's formula.
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After the modification of the AAOO formula in 1969, some
OWCP district offices erroneously applied Labor's 1969 modi-
fied formula to claims filed under the longshore proaram.
As a result, the American Mutual Insurance Alliance, in i972,
protested the modification. It expressed its concern about
the lack of scientific basis for the modified formula and
about the adoption of the modification without hearings or
solicitation of public comments. The Allian-e indicated that
the Administrative Procedures Act (5 U.S.C. 551, 554) requires
that interested parties be heard prior to formulating and
promulgating policies and procedures which directly affect
them. Accordingly, the Alliance requested that processing
hearing loss cases under the Lcngshoremen's and Harbor
Workers' Compensation Act be halted and held in abeyance until
interested parties could be heard and given full consideration-
in deciding what the guidelines and procedures should be for
determining compensable hearing impairment.

Labor responded to the Alliance, in 1973, that the AAOO
formula was the official policy for measuring hearing impair-
ment under the longshore program. However, in 197b, Labor
changed this policy to provide that the modified Labc' formula
would be used to determine hearing impairment for claims filed
under the program. This acticn was taktn without holding
hearings or soliciting public comments, as the Alliance had
requested.

In October 1976 the House Committee on Government Opera-
tions issued a report on the administLation of the act and,
based on its investigation and hearings, recommended that OWCP
revise its hearing loss criteria to be more consistent with
those used in other compensation programs, such as thos of
States and the Veterans Administration.

In this regard, we found that the AAOO formula is used
most often in State workers' compensation programs and is
the basis for Veterans Administration benefits.

CONCLUSIONS, AGENCY COMMENTS,
AND OUR EVALUATION

Between 1969 and 1976 about 36,000 claims for hearing
impairment compensation were filed by Federal civilian em-
ployees, for a potential liability exceeding $185 million.
Most of the liability incurred is due to the Labor modifica-
ticns in 1969 and lj73 of a generally accepted hearing im-
paiLment formula developed by AAOO in 1959 and still endorsed
by AMA.
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Labor's modifications to the AAOO formula were not sup-ported by AAOO, and the appropriateness of the modificationswas questioned b the National Academy of Sciences' National
Research Council and by members of the AAOO committee which
developed the original formula.

Although Labor used a NIOSH study as its basis for thesecond modification in 1973, this study did not address orrecommend a change to the formula. It addressed hearingconservation and indirectly touched on the compensation
formula by discussing the beginning point of impairment. Itdid not consider how it should be incorporated in the AAOO
formula, which was developed as a simplified measure of thefull range of impairment.

We do not believe Labor should have made the adjustmentswithout obtaining scientific study, or at least general ac-ceptance by the medical community, of the whole formula. Nordo we believe it was appropriate for Labor to apply its modi-
fied formula to a segment of the private sector through thelongshore program without first affording public response tothis modification, as provided by the Administrative Proce-
dures Act.

In commenting on the proposals in ur draft report. Laborstated ttat the wise course of action would be to await theresults o its planned hearing loss research project before
considering changes in this area. Labor also noted that NIOSH
and EPA have both publicly supported OWCP's present formula.In addition, Labor questioned the statistical reliability
of our sample for basing our far-reaching and economically
significant recommendations.

Our sample was not scientifically selected from all hear-ing loss cases on a nationwide basis, but it was randomly
selected from each of three OWCP district offices covered by
our review and collectively represents more than half of allhearing loss cases. We believe that the samole adequately
identifies problems in Labor's administration of compensation
benefits for hearing impairment.

while NIOSH and EPA did publicly support the beginning
point of impairment part of the OWCP formula, the agencies
publicly noted that they had not addressed the other part ofthe formula which defines impairment's growth rate. Further,
the National Academy of Sciences and AAOO's statements--that
i. is invalid and scientifically unjustified to modify onepart of the AAOO formula without considering the inter-
relationship of the modification with the other part of theformula--indicates that Labor's modified formula is not en-erally accepted by the scientific community.
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RECOMMENDATIONS TO THE
SECRETARY OF LABOR

In view of the lack of scientific justification for
Labor's modifications of the hearing impairment formula
developed by AAOO and the resulting substantial increase in
costs to the Federal Government, we recommend that the Secre-
tary direct the Assistant Secretary for Employment Standards
to have OWCP immediately adopt the AAOO formula, without
modification, for determining hearing impairment. We further
recommend that any future changes--other than reverting to
the unmodified AAOO formula--to the hearing impairment formula
be based on appropriate scientific research and that advice
be obtained from other Government agencies and scientific and
medical organizations interested in the proper determination
of hearing impairment.
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CHAPTER 3

NEED TO ESTABLISH CAUSAL RELATIONSHIP

BETWEEN OCCUPATIONAL NOISE EXPOSURE

AND PERMANENT IMPAIRMENT

As specified by the act, only the permanent portion of
an impairment, which must have been proximately caused by the
employment, qualifies for a scheduled award. Our review
showed that these factors are often inadequately established
and result in considerable overcompensation.

While the Office of Workers' Compensation Programs'
regulations require that compensation be provided for the
full degree of impairment if the conidition was aggravated by
the occupational environment, employing agency officials have
expressed concern whether the employer should be liable for
the portion of impairment existing before employment. Con-
tinuing growth of the impairment after the time of last occu-
pational noise exposure (including growth of impairment after
retirement) is also a matter for potential future concern.
Our sample showed that preemployment impairment may be a rela-
tively minor compensation problem overall. Postemployment-
impairment growth, however, has potentially substantial com-
pensation consequences.

INADEQUATE EVIDENCE OF
OCCUPATIONAL NOISE EXPOSURE

Hearing loss may result from various causes other than
occupational noise, and it is sometimes difficult, if not im-
possible, to determine whether a person's sensorineural loss
is due to aging or to noise exposure. The greater the in-
tensity and duration of occupational noise exposure, however,
the greater the likelihood that the person's hearing loss was
at least partially caused by the occupational noise.

The National Institute for Occupational Safety and Health
reported in its 1972 criteria document for occupational noise
exposure, that while 27 percent of the non-noise-exposed
population by retirement age would have a hearing impairment,
this percentage increases for the population who are exposed
to working lifetimes of noise exposure. ;IOSH reported that
of the population exposed for many years to daily noise levels
of 80 decibels, 30 percent would have a hearing impairment by
retirement age (3 percent more than would have incurred an
impairment in the non-noise-exposed population). For the
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population exposed to a daily rate of 85 decibels, the
percentage with an impairment increases to 43 percent, at
95 decibels it increases to 70 percent.

Consequently, NIOSH determined that a maximum daily
8-hour occupational noise exposure level of 85 decibels would
be appropriate criterion for hearing conservation purposes.
NIOSH also determined that this level should be regarded as
equivalent to 90 decibels for 4 hours, 95 decibels for 2 hours,
100 decibels for 1 hour, etc.

OWCP evaluates hearing loss according to standards
defined by NIOSH in its 1972 report and uses an 85-decibel
exposure level as a guide for determining whether an impair-
ment is work related. Unlike NIOSH, however, OWCP guidelines
do not specify what length of exposure (in hours per day or
number of years of daily noise exposure) is necessary to
establish a reasonable assumption of causal relationship.

OWCP instructions provided to claims examiners and dis-
trict medical directors, regarding the relationship between
occupational noise and hearing loss, state:

-- Noises with an intensity in excess of 85 decibels
can prove damaging to hearing.

-- It is generally accepted that an employee may suffer
noise-induced hearing loss from prolonged exposure
to a working environment with a noise level above
85 decibels.

Accordingly, claims examiners generally accept evidence of any
length of exposure to 85 decibels or more as adequately esta-
blishing at least partial occupational relationship to hearing
impairment.

It may take many years of daily exposure to 85 decibels,
however, before this exposure would significantly contribute
to a person's hearing loss. A joint Air Force and Environ-
mental Protection Agency study in 1973, for example, deter-
mined that after 20 years of a daily 8-hour exposure to
85 decibels, the average decibel loss in the frequencies of
500, 1,000, 2,000, and 4,000 cycles per second would only be
about 3 decibels, and that the greatest amount of loss that
could be expected after 10 years of such exposure would only
be about 7 decibels.
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Results of sample

Generally, information furnished by the employing agency
to OWCP regarding the claimant's history of noise exposure is
enough to establish that the claimant has been exposed to
noise levels f 85 decibels or more for some period of time.
The information, however, often is not complete enough to
reasonably estimate whether the exposure exceeds the time and
intensity weighting of the NIOSH recommended criteria. While
this information was adequate in 46 of the 48 cases we sampled
in the San Francisco district office, it was adequate in only
one of the 50 cases we reviewed in the Washington, D.C., and
Jacksonville district offices. Typical information supplied
in these 50 cases was a range of noise levels the claimant
would have been exposed to--such as 77 to 148 decibels. But,
little or no information was available on the length of ex-
posure at each decibel level.

Of the 46 San Francisco district office cases we reviewed
in which data was available on the duration of noise exposure,
in 2 cases none of the impairment developed during a period
of Federal civilian occupational noise exposure exceeding the
NIOSH-recommended conservation criteria. The total compen-
sation provided for the impairment not related to noise ex-
ceeding the NIOSH criteria in these 2 cases totaled $26,000,
or 6 percent of the total awarded in the 46 cases.

In one of the cases in which the claimant did not exceed
the NIOSH recommended criteria, the noise exposure history
was as follows. From February to September 1966 (7 months),
the claimant worked in seven shops, primarily exposed to back-
ground noise of 50-75 decibels, with intermittent exposure up
to 102 decibels less than 2 hours a day in two of the shops.
From September 1966 to April 1975 (9 years), the claimant was
exposed to background noise (62-65 decibels for 5 hours),
crane hoist (68-78 decibels for 1-1/2 hours), and crane in
motion (78-83 decibels for 1 hour). The claimant's award of
$10,266 was provided for a 29-percent impairment based on a
July 1975 audiogram. The claims examiner stated:

"Although noise exposure was less than 85 deci-
bels, it was the opinion of the District Medical
Director that the exposure at 83 decibels (for
1 hour or less) was of a duration and intensity
that hearing loss could result."

In the other case, the noise exposure was as follows.
From 1950 to 1975, the claimant was exposed to background noise
(74-82 decibels for 6-1/2 hours), chipping (88-98 decibels for
1 hour), and miscellaneous noise (83-93 decibels for 1/2 hour).
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Using the NIOSH weighting criteria, 1 hour of chipping at95 decibels equals 4 hours at 85 decibels, and 30 minutes ofmiscellaneous noise at 90 decibels equals 1 hour at 85 deci-
bels. The total equivalent of 5 hours at 85 decibels is lessthan the NIOSH recommended criteria of 8 hours at 85 decibels.The claimant was awarded $15,871 for a 34-percent impairment.The claimant's hearing impairment was zero in 1954, with totaleauivalent daily exposure of 5 hours at 85 decibels since that
time.

INADEQUATE AUDIOMETRIC TESTING

Although claims are adjudicated on the basis of otological
evaluation provided by an examining physician (an otologist),the audiograms provided occasionally may not accurately re-flect the claimant's true degree of permanent hearing loss.
The recorded hearing loss may include a degree of temporaryloss resulting from recent occupational or nonoccupationalnoise exposure or may include attempts by the claimant to
exaggerate his true loss during the test. The recorded lossmay also be inaccurate because of faulty measurement equipmentor noisy testing areas.

Sometimes these inaccuracies become apparent if these
test results are compared with other tests given during theclaimant's employment. Consistent tests, however, do notnecessarily assure that other test results did not also con-tain temporary hearing loss. Test result accuracy can onlybe assured when testing is done which excludes temporary loss
and exaggerated responses.

Even when a person has been away from a noisy environmentfor several hours, the remaining temporary loss (which has notyet recovered from that noise exposure) can be siqnificiant.A temporary loss averaging 5 decibels, for example, couldadd 7.5 percent to an impairment evaluation. The degree oftemporary loss in any individual circumstance depends on(1) the intensity and duration of noise exposure and (2) theindividual's susceptibility to temporary hearing loss fromnoise exposure. Multiple tests, with periods of quiet in
between, would disclose the presence and amount of temporaryloss.

The 1972 NIOSH report contained the following example
of an individual's temporary hearing loss recovery. Thisindividual, with normal hearing, was expcsed to a noise levelof 103 decibels for 2 hours. After 5 hours of recovery in aquiet environment, the person still had an average temporaryloss of nearly 10 decibels over the preexposure hearing level(using the OWCP formula frequencies of 1,000, 2,000, and3,000 cycles per second).
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Sample results

From our sample of 98 hearing impairment awards, we
found 20 awards for which sufficient evidence in the iles
indicated that the audiograms used for the basis of compensa-
tion may have contained decibel losses that were significantly
greater than the claimant's true permanent hearing loss.

In 6 of the awards (from the Jacksonville district office)
audiograms were supplied by a medical university's speech
and hearing facility and by a private otologist. In each
case, the university's test showed considerably smaller hear-
ing loss than the otologist's audiograms. Also, the univer-
sity tests were generally more consistent with the trend of
the claimants' impairment growth, as recorded by employer-
administered audiograms. The average percentage impairment
for these 6 cases from the private otologist's audioarams was
37 percent; from the university's tests, the average was
21 percent.

No rationale was provided in the case files to indicate
why the private otologist's, rather than the university's,
audiograms for the six claimants were used to determine the
compensation awarded. It also could not be determined, from
the case files, what caused these dfferences in audiograms
(i.e., whether it was temporary loss, exaggerated responses,
or a combination of both).

In the 14 remaining cases, sufficient evidence indicated
that the audiograms used for determining compensation showed
significantly greater hearing impairment than the claimants'
true permanent impairment. Some of these, as in the above
cases, involved apparent improper selection by OWCP between
audiograms given by different otologists. In 11 of the
14 cases, there was only one otologist examination, but these
were substantially inconsistent with the trend of the claim-
ants' impairment growth, as recorded by employer-administered
audiograms.

In one of the cases from the Washington, D.C., district
office, for example, we found that an otologist's audioqram
supported a 24-percent binaural impairment; the employee re-
ceived an award of $7,430. Our review showed that an em-
ployer's audiogram given to the employee less than 1 year
before supported a zero-percent impairment. We brought this
case to the attention of the employing agency, which subse-
auently gave the employee additional tests. The claimant was
reported to be uncooperative in his responses during the first
test, and, although considered to be an unreliable audiogram,
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the results showed an 11-percent binaural impairment. Asecond testing (which required two tests before the responseswere considered honest), given a few weeks later at a hospitalclinic, showed no impa.rmoent.

In another case from the Washington, D.C., district of-fice, two private otologists providing the audiograms used fordetermining compensation noted skepticism about the test re-sults' reliability. Since the skepticism was noted and be-cause the resulting 36- and 43-percent binaural impairments didnot correspond to the trend of previous shipyard audiograms(which showed a 5-percent monaural impairment 1-1/2 yearsearlier), the OWCP deputy medical director in the nationalheadquarters recommended that no award be given. He notedthat screening audiograms are not acceptable a medicalevidence but are probably indicative of the general level of,claimant's hearing over a period of several years. Thedistrict commissioner, however, awarded $10,066 based onthe 36-percent impairment because the claimant died beforeanother test could be given.

The total extra amount paid in all 20 awards for whichthere was sufficient evidence to question the claimants' truepermanent impairment was $125,281, or 15 percent of the totalamount awarded in the 98 cases.

One case in our sample, but not included in the above20 cases, illustrates the effect of temporary hearing loss.In this case, shipyard audiograms for the claimant consis-tently showed high decibel losses for 12 years, with the im-pairment growing steadily from 62 to 72 percent. Two yearsafter the last shipyard audiogram--but while still employed bythe shipyard--the employee was tested by a private otologistand the results showed a similar 75-percent impairment. Theprivate otologist, however, referred the employee to a medicaluniversity hospital for more extensive testing. The univer-sity test results showed only enough decibel loss to equal a3-percent monaural impairment. Accordingly, the claimant's$232 award was based on this 3 percent. Without referral tothe university hospital, the claimant would have received a$22,320 award for a 7 5-percent impairment and the apparenttemporary loss would not have been indicated.

PREEMPLOYMENT AND POSTEMPLOYMENT
HEARING IMPAIRMENT

Employing agency officials have expressed concern aboutcompensating the portion of hearing impairment that preexistedFederal civilian employment. Postemployment increases inhearing impairment may also concern employing agencies inthe future.
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Preemployment

The Department of the Navy has objected to the payment
of ~ mployment impairment under the act. In a list of sug-
gested improvements sent to OWCP in 1977, the Navy explained
that it understood that compensation for aggravation of pre-
existing injuries is an accepted workers' compensation prin-
ciple in the case of disability, but, it objected to extending
this principle to partial disabilities, and particularly to
disabilities which increase gradually, such as hearing or
eyesight.

This problem, however, has been alleviated for new De-
partment of Defense employees. Defense has prepared an in-
struction which requires that all personnel being considered
for initial, entry-level civil service or active duty assign-
ment in an occupational speciality that involves routine daily
exposure to hazardous noise (8 hours at 85 decibels) must have
hearing ability which meets certain prescribed criteria set
below the hearing impairment level.

In State workers' compensation programs, the preemploy-
ment impairment may be compensated through a second injury
fund, if the ttal impairment meets certain minimum criteria
prescribed by the program. About half of the State programs
require that the combined impairment results in a permanent
total disability; the others are less restrictive.

Results of our sample indicated that about 12 cases
probably had some significant degree of hearing impairment
(as measured by the OWCP formula) before employment, and that
excluding this impairment would have reduced the total amount
awarded in all 98 cases by about 10 percent. On the other
hand, if the AAOO formula had been used, there would have
only been about two cases with any significant degree of pre-
employment impairment.

Postemployment

Many retired employees (and employees still employed but
removed from noise exposure) may have a hearing impairment
that will continue to increase. Whether the previous noise
exposure is directly responsible for the continuing growth
of hearing loss is debatable, but continued growth of impair-
ment from the aging process will occur in many, if not most,
cases.
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EPA, in congressional testimony, noted that the aging
process inevitably increases damage that has already been
done by noise, and that a hearing handicap that i half
noise-induced and half age-induced is just as debilitating
as a hearing handicap caused by noise alone. NIOSH estimates
that about 70 percent of the population not exposed to many
years of hazardous noise will not have an impairment-level
hearing loss by retirement age.

No OWCP guidelines address the issue of incremental
hearing impairment beyond the date of last occupational noise
exposure or beyond retirement.

There were only two sample cases in which the claimant
had already received an award for impairment and later re-
ceived awards for additional impairment incurred after
retirement.

Most of the origiral awards have only been made during
the past 3 years, so it may be a while before the full impact
of incremental filings can be estimated.

CONCLUSIONS, AGENCY COMMENTS,
AND OUR EVALUATION

OWCP has accepted a noise level of 05 decibels as its
criterion for determining whether the impairment is work re-
lated, but has not informed its claims examiners about what
duration of exposure to accept. Accordingly, OWCP claims
examiners have considered that any duration of exposure to
85 decibels or greater is sufficient evidence of occupational
relationship to impairment.

This appears unreasonable when compared to (1) the NIOSH
recommended hearing conservation standard of a maximum daily
exposure level of 85 decibels for 8 hours and (2) the small
hearing loss that is expected from this level after several
years at such exposure.

Therefore, OWCP should establish an appropriate compen-
sation criterion for determining the relationship of hearing
impairment to work environment, including the levels and
durations of noise exposure warranting compensation.

Audiograms used for compensating awards are frequently
inaccurate in measuring permanent hearing impairment. Tem-
porary hearing loss and employees' exaggeration of test re-
sponses ae both possible causes of test inaccuracies and
this problem mai be more widespread tan our 20 sample cases
indicate. Therefore, tests should be given to assure exclu-
sion of temporary loss and other exaggeration.
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While payment of preemployment hearing impairment concerns
employing agency officials, the policy's impact on future
hearing impairment compensation may be substantially reduced
through recent action by the Department of Defense to prevent

placing new hires with significant hearing loss into positions
subject to hazardous noise.

Apparently, few incidences of workers filing for addi-
tional awards for incremental hearing impairment after retire-
ment have occurred. The future impact, however, could be sub-
stantial, with increased impairment due to the aging process.

In commenting on the proposals in our draft report that
OWCP employ the noise-exposure level standards recommended
by NIOSH and require use of testing procedures that assure
excluding temporary hearing loss and exaggerated responses,
Labor stated that it would be in everyone's best interest to
await results of their planned research study before consider-
ing our recommendations. Labor commented that:

-- contrary to indications in our report, accurate noise-
level exposure data are not readily available;

--as indicated in our report, individual reactions to
noise exposure may vary and criteria which are geared
to populations or norms should not be used as hard and
fast rules in the workers' compensation system; and

--in addition to including a degree of temporary noise-
induced hearing loss, audiometers' tests may also be
inconsistent, due to variations in testing conditions
and competent levels of testing personnel and that
malingering is not a significant problem.

We believe that Labor's planned research study is needed

to obtain data on causal relationships between occupational
noise exposure and permanent impairment, which will provide

a basis for standards on compensation for hearing impairment.
We also concur with Labor's comments on the nonavailability
of noise-level exposure data, variances in individual rac-
tions to noise exposure, and problems in determining degree
of hearing impairment.

However, we believe that Labor needs to take interim

action to assure a causal relationship between occupational
noise exposure and hearing impairment to protect the inter-
ests of the Government and taxpayers. Action is particularly
needed in cases such as those disclosed by our review, where
available evidence indicates employees have not been exposed
to noise levels exceeding the NIOSH criteria or there are in-
consistencies in the audiometric testing.
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RECOMMENDATIONS TO THE
SECRETARY OF LABOR

To improve the determination of the extent that the workenvironment contributed to hearing impairment, and to improvethe accuracy of assessing the true extent of permanent hear-ing impairment, we recommend that the Secretary direct theAssistant Secretary for Employment Standards to have OWCP:
-- Employ the noise-exposure level standards recommendedby NIOSH as the basis for determining occupationalrelationship to noise-induced hearing impairment.
-- Require the use of testing procedures that excludetemporary hearing loss and exaggerated responsesin establishing degrees of hearing impairment.
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CHAPTER 4

SCOPE OF REVIEW

Our review was made primarily to determine if theoccupational hearing loss compensation for Federal employees,established under the Federal Employees' Compensation Act,conforms with the act's intent and whether Labor performs
its operations effectively and efficiently. We specifically
tried to determine

-- whether Labor's hearing impairment formula under theact was properly developed and

--whether Labor is appropriately determining if hearing
loss was caused by Federal employment.

We reviewed the act's legislative history; the regula-
tions, policies, and operating procedures established byLabor; pertinent records, dcuments, and case files; andpertinent medical and scientific literature. We interviewedLabor officials at the locations visited and also officials
of the Veterans Administration, the National Institute forOccupational Safety and Health, the Environmental ProtectionAgency, the Postal Service, the Navy, and various Stateworkers' compensation programs. We also interviewed otolaryn-gology and audiology experts, including authors of medical andscientific literature that we reviewed, and officials and mem-bers of research groups from various scientific organizationc.

Our review was performed primarily at the Office ofWorkers' Compensation Programs' headquarters in Washington,D.C., and at its Jacksonville, Florida; San Francisco, Cali-
fornia; and Washington, D.C., district offices. We selected
case files at these locations to review OWCP's development
and adjudication process of hearing loss cases under the act.We also obtained information from Labor's Office of Adminis-
trative Law Judges and the Employees' Compensation AppealsBoard.
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APPENDIX I APPENDIX I

U.S. DEPARTMENT OF LABOR
Oi-c or Tn AMSTANT SBCREBTA

V POR ADMINISTRATION

WASHINGTON, D.C. 210,

Mr. Gregory J. Ahart
Director
Human Resources Division
U.S. General Accounting Office
KVastiington, D.C. 20548

Dear Mr. Aart:

The draft report "Department of Labor Needs to Change Hearing

Impairment Criteria to Ensure Proper Payment Under the Federal
Employees' Compensation Act" has been reviewed, and our
comments follow.

As you may know, the Fmployment Standards Administration will

shortly open bidding o,i an extensive research project focusing

on the many problems associated with properly compensating
occupationally related hearing impairment. Therefore, until
the results of our study are available, we do not feel it
is in the best interest of the Department, other Federal
agencies, or future hearing loss claimants, to change the

compensation procedures.

Chapter 1 - Introduction

The estimate of an 80 percent approval rate (page 1) for

hearing loss claims is misleading. This figure is consider-

ably higher than the approval rate for claims processed by
OWCP's Hearing Loss Task Force. Between May 1976 and
January 1978, the Task Force adjudicated 6,065 claims with

an approval rate of 56.1 percent. Only part of this dif-
ference can be explained by the change in OWCP standards

in March 1977. Based on the work of the Task Force, we

suggest a 60 percent approval rate would be more accurate.

OWCP's Hearing Loss Task Force currently has 27 claims

examiners and has received cases from district offices in
Boston, Philadelphia, Jacksonville and New Orleans in

addition to New York and Washington, D.C.
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Chapter 2 - Impact on Benefits Due to Labor's Change in Formula

Contemporary research on hearing impairment indicates acceptance
of the increasing importance of frequencies above 2,000 HZ for
understanding speech in noise and, concurrently, the declining
importance of lower frequencies, such as 500 HZ. Currently,
the AAOO is in the process of revising its formula. Two Fed-
eral agencies (EPA and NIOSH) have publicly supported OWCP's
present formula, while both OSEA and the VA are studying the
matter.

Therefore, we do not believe it to be in the best interest of
the Department of Labor, other Federal agencies or potential
hearing loss claimants to adopt, at this time, a formula
which is currently under review by its sponsor and which does
not have universal acceptance among the medical and scien-
tific community or interested Federal agencies. We believe
the wise course of action is to await the results of our
hearing loss research project prior to considering changes
in this area.

Chapter 3 - Need to Establish Causal Relationship Between

Occupationa3 Noise Exposure and Permanent
Impairment

The report intimates that accurate noise level exposure data
are readily available, when in actuality this is hardly the
case. Unfortunately, the availability of accurate noise
level exposure data depends not only on what the claims ex-
aminer requests but also what the employing agency is willing
or capable of providing. Experience indicates many agencies
refuse or are unable to provide accurate noise level exposure
data. Among the many reasons are the closing or moving of
installations, no past noise exposure surveys ever conducted,
and discontinued use of machinery or other equipment for which
no noise level data were ever collected.

Further, individual reactions to noise exposure may vary
widely. As stated on page 6 of the GAO report "The growth of
noise induced damage is primarily dependent on the intensity
and duration of the noise and on the sensitivity of the
individual's ears" (emphasis added). Since the sensitivity
of an individual's ears may not be normal, criteria which are
geared to populations, or norms, should not be used as hard
and fast rules in the worker's compensation system.
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In addition to including a degree of temporary noise induced
hearing loss, audiometric tests may also he inconsistent due
to variations in test conditions and competence levels of
testing personnel. Malingering, however, is not, in our
opinion, a significant probleir as the resort intimates.

Page 33 of the report states, "Some of these, as in the above
cases, involved apparent improper selection by the claims
examiner between audiograms given by different otoloaists."
The selection of the audiogram to be used as the basis of the
award is a fction of the medical adviser, not a claims
examiner.

The subject of both GAO recommendations on page 41 of the
report will be focused upon dring our upcoming research pro-
ject. Again, we feel it is i everyone's best interests that
we await results of this stuff prior to considering the re-
commended changes.

Chapter 4 - Scope of Review

We question whether the results of a review of 98 case files,
whose selection was apparently not based on any scientific
or statistical criteria, should be the basis for making such
far-reaching and economically significant recommendations,
as the report does. We also believe the report should pro-
vide the medical and scientific sources utilized in drawing
its conclusions and making its statements of fact.

Sincerely,

A stant cretary for
A .inistration and Management

CAC note: Page references in this appendix may not correspond to
page numbers in the final repcrt.
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UNITED STATES GENERAL ACCOUNTING OFF;CE
WASHINGTON, D.C. 20548

IN REPY
RriER TO

HUMAN RESOURCES
DIVISION

December 27, 1976

Mr. Fred G. Clark
Assistant Secretary for

Administration and Management
Department of Labor

Dear Mr. Clark:

We are making a review of the administration of the
Federal Employees' Compensation Act (FECA) by the Department's
Office of Workers' Compensation Programs (OWCP). As part
of this review, we have been evaluating the criteria and
standards used by OWCP for awarding compensation for hearing
loss.

We recognize that there is an OWCP Task Force that is reviewing
the administration of the FECA and that OWCP is considering the
possibility of funding a study of hearing loss compensation criteria
Since any revisions to c:he present criteria that may result
from such studies may not take effect for many months, we would
like to bring to your attention one feature of the criteria which
does not seem to be supported by the findings of prior studies.
These studies were made by the American Academy of Ophthalmology
and Otolaryngology (AAOO), the Department of Health, Education
and Welfare's National Institute of Occupational Safety and Health(NIOSH), and the National Academy of Sciences' Committee on Hearing,
Bioacoustics and Biomechanics (CHABA).

This matter concerns the OWCP method of deducting a
"fence" from each of the measured frequencies instead of
the AAOO, NIOSH and CHABA accepted method of deducting a fencefrom the averagt of the measured frequencies. If our review
of a sample of 100 compensated hearing loss cases filed between
calendar year 1970 and 1976 is representative of the 11,000
hearing loss cases in the backlog, the differences in these twomethods could potentially represent an average of about $1,9CO
more per applicable case by using the OWCP method, or a
potential $9 million.
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BACKGROUND

Hearing loss compensation is a "scheduled award" provide9

by the FECA to Federal civilian employees who incur a hearing

impairment, or aggravate a pre-existing one, while performing

their duties. As a scheduled award this compensation is awarded

whether or not the impairment results in a loss of wages (most

do not). Compensation is based on the percentage of hearing

loss the employee has accumulated. The FECA provides 52 weeks

of compensation for complete loss of hearing of one ear; and

200 weeks for complete loss of hearing of both ears. Compensation

is computed at three-fourths of the employee's average weekly

wage for employees with dependents, and two-thirds for employees

without dependents. This cannot exceed three-fourths of the

maximum pay of a GS-15.

The annual number of hearing loss compensation claims have

grown rapidly from an estimated 200 in 1966 to 8,000 in 1975,

totaling 28,000 for that period. Of the claims that have been

adjudicated, we estimate that over 70 percent were awarded

compensation, and that they received an average award between

$6,000 to $9,000. As of November 1976, Labor officials estimate
a backlog of hearing loss claims of about 11,000. OWCP has a

special Hearing Loss Task Force to expedite adjudication of

the backlog.

OWCP FORMULA FOR COMPENSATING HEARING LOSS

The FECA does not specify the criteria and standards to be 
used

in determining the employee's hearing loss. OWCP, therefore,

has established a formula for computing the compensable per-

centage of hearing loss.

Until 1969, OWCP used a formula developed by the AAOO 
and

adopted by the American Medical Association (AMA). This formula

is still in use today by most State Workers' Compensation prcgrams.

The formula consisted of taking the levels of loudness

(decibels, or dB) at which a person can hear pure tone in each

of the frequencies of 500, 1000, and 2000 Hertz (cycles per

second) in each ear, deducting a 25 dB fence from the average

of these decibel levels (to exclude a range of loss considered

normal for the ability to hear everyday speech) and multiplying

the result by a factor of 1-1/2 percent to convert the decibel

loss to percentage hearing impairment.

The binaural hearing loss is then computed using the

following formula adopted from AMA guidelines:

5 x % of impairment in better ear + % of impairment in worse ear

2
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In 1969, to recognize impairment caused by higher
frequency decibel losses, OWCP changed the test frequency
levels used to 1000, 2000, and 4000 Hertz. It retained all
other aspects of the AMA/AAOO formula including the deduction
of the 25dB fence from the average of the decibel readings
from the tested frequencies.

In 1973, OWCP modified the formula to its present form,
based on a 1972 NIOSH report "Occupational Exposure to Noise."l/This report said:

"Simply stated, hearing impairment for speech
communication begins when the average hearing
level at 1000, 2000, and 3000 Hz exceeds 25dB
re ANSI (1969)." (Underscoring added)

Based on this report OWCP changed the frequency levels to
1000, 2000, and 3000 Hertz, and kept the 25dB fence. They alsocontinued to use the AMA/AAOO 1-1/2 percent conversion factor
and the same binaural weighting.

However, OWCP discontinued deducting the 25dB fence fromthe average decibel readings of the frequencies, and changed
to computing an average after deducting the fence from each
frequency. No rationale was given by OWCP for making thisspecific change.

EFFECT OF CANGE IN FENCE DEDUCTION METHOD

In a January 1973 memorandum to the OWCP Director, outlining
the recommended standards for the new formula, the OWCP Medical
Director recommended the use of the NIOSH suggested criteria. Inan example to illustrate the criteria, however, he deducted the
fence frm the hearing level at each of the frequencies insteadof the average hearing level of these frequencies, as was intendedin the NIOSH criteria. (In June 1976, the OWCP Medical Directoracknowledged to us that this OWCP deduction method was incorrect
and that he would ecommend that OWCP make this change.) Sincethe example he ,-ed had no hearing levels less than 25 decibels,the difference i amount of compensation that would be awarded
in the two methous of deducting the fence was not apparent.
However, whenever the hearing levels are not all at 25 decibels
or above, the difference in computed impairment can be substantial.

For example, an employee aged 59 with dependents, earning
$300.80 weekly, under the OWCP formula was found to have a 10
percent hearing impairment for an award of $4,512.00. If OWCP
had used the average method he would have received $1,466.40.

7 i-Although this report only addressed noise conservation and
not hearing loss compensation, it did , in relevance to
both topics, address the beginning point of hearing impairment.

3
32



APPENDIX II APPENDIX II

This difference is explained below.

(A) AWARD USI'!G OC,CP FR:;'LA CF DE.C'I!JG
FE'CE FROM EACH FREQUENCY

Decibei readinas

Frequencies Riqht ear - 25 fence Left ear - 25 fence

1,000 25 - 25 0 10 25 = 0
2,000 25 - 25 = 0 10 25 = 0
3,000 50 - 25 = 25 45 - 25 = 20

25 20
+ 3 3

Average decibel loss -8-1/3 6-2/3
Conversion factor x 1.5% x 1.5%
Percent loss each ear 12-172% 10%

Weighted combined loss = (5x10% + 12-1/2%) + 6 = 10% (rounded)
Compensation = 10% x 200 week standard for binaural loss x $300.80

weekly wage x .75 factor for claimants with dependents = $4,512.00

(B) AWARD IF THE FENCE HAD BEEN DEDUCTED
FROM THE AVERAGE

Decibel readings

Freauencies Right ear Left ear

1,000 25 10
2,000 25 10
3,000 50 45

3 . 3
Average gross

decibel loss 33-1/3 21-2/3
Less 25dB fence - 25 25
Average net

decibel loss 8-1/3 0
Conversion factor x 1.5% x 1.5%
Percent loss each ear 12-1/72% -

Compensation 12-1/2% x 52 weeks standard for monaural loss
x $300.80 weekly wage x .75 factor for claimants with
dependents = $1,466.40
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As this case illuctrates, there will be a difference in C;:ard

between the two methods whenever there is less than a 25 decimbl
loss in at least ore of tre frecuencies for at last one of the
ears (see different percentage calculations for the left er!).
For those with a loss of 25 decibels or above in all frequencies,
the award would be the same with either approach (see calculations
for the right ear).

To approximate the significance of the cost difference between
the two deduction methods with regard to the 11,000 claims in
the backlog, we reviewed a sample of 100 compensatd cases selected
from the Washington, D.C. (mainly Norfolk, Virainia area cases),
Jacksonville, and San Francisco District Offices, and from the
Hearing Loss Task Force (mainly New York area cases at the tine
of our sample,. These claims were filed in calendar years 1970
through 1976. -

Over half (59) of the cases had an average decibel loss less
than the fence in one or both ears. These 59 awards averaged
$5,679, or $1,905 more than if the average deduction method had
been used. we are unable to determine with statistical precision
how representative this is of the total hearing loss backlog, but
if the assumption were made that it is representative, and that
70 percent will receive compensation, the total difference in
cost for these cases, between the two deduction methods would
be about $9 million. (11,000 cases x 70% awarded x 59% with a
loss less than the fence in at least one frequency x $1,905.)

OTHER STUDIES CONCERNING THE OWCP DEDUCTION METHOD

The Department of Labor's Internal Audit also commented on
the computation of hearing loss cases under OWCP's formula in
a letter to OWCP in May 1974. The internal auditors recommended
that OWCP consider changing to the average method of deducting
the fence.

The OWCP director declined to make this revision and defended
his position with a letter on the subject from the Acting Chief,
Noise Section Physical Agents Branch of NIOSH.

In the letter, the Acting Chief made several observations.
He noted that the average method of deduction is most clearly
related to hearing ability, and that the OWCP mthod would be
slightly inequitable in some borderline cases - but not in cases
of substantial loss, where both methods give essentially the
same answer. In regard to the cases of substantial loss, he
commented that it would be harder to declare either method as better

5
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The OWCP irector based his defense f OWCP's method on
the Acting Chief's comment regarding it being harder to declareeither method as better, and on a FECA program memorandum number
139, dated April 9, 1971 that gives the claimant the benefit
of doubt when there is up to 10 percent difference between
two audiograms.

The internal auditors disagreed with OWCP and stated that
all claimants should receive all compensation to which theyare entitled but no more. Conseuently, in 1975 the auditors
again reported the finding, this time to the Assistant Secretary
for Employment Standards. The Assistant Secretary, however,
concurred with OWCP's decision to keep its deduction method
and cited the NIOSH letter as justification for not changing the
method.

Also during 1974, the Department of Navy, because of its
concern about the OWCP hearing loss formula and the increase in
awards under it, requested CHABA to develop a new formula for
hearing loss which could be used with the 1000, 2000, and 3000
Hertz frequencies. In March 1975, CHABA recommended the following
formula:

"For every decibel that the average of the
pure-tone thresholds at 1000, 2000, and 3000
HZ exceeds 36dB relative to the American (ANSI)
Standard of 1969, allow 1.75% in impairment
of hearing up to a maximum of 100%. * * *"
(Underscoring added)

CHABA also cited a study which made the point that, on the
average, the hearing loss at the 3000 Hertz level would have toreach 53dB before any impairment is judged to exist. This is
considerably higher than the 25dB fence currently being deductedat the 3000 Hertz level.

In October 1975, the Department of Navy wrote to OWCP
suggesting that OWCP consider changing its method of awardingcompensation for hearing loss. Navy cited the CHABA report
as support for its suggestion.

OWCP rejected the CHABA recommendation on the basis that
it showed no new studies but merely modified the formula to
restrict the dollar compensation for neurosensory hearing loss.

OWCP did not, however, specifically argue against the "average"method contained in this formula.

6
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Two institutions that have developed criteria for hearingloss compensation, the AAOO and CHABA, both recommend deductingthe fence from the average freguency readings. In addition,
the 1972 NIOSH report on hearing loss conservation criteria,upon which OWCP bases part of its current compensation criteria,also describes that impairment begins when the average hearinglevel of the frequencies tested exceeds the fence.

The Acting Chief of NIOSH's Noise Section Physical AgentsBranch also agrees that the average threshold is most closelyrelated to hearing ability, and that the OWCP (each) method isslightly inequitable in borderline cases (cases in which bothmethods don't give the same answer--those without substantialloss). Of the compensation hearing loss cases we reviewed,
59 percent fit this borderline category.

In view of the support for the averaging method and thesignificant costs involved, we are bringing this matter toyour attention for consideration before the completion of anyfuture study on hearing loss compensation contemplated by OWCP.

We would appreciate your comments on this matter, includingany actions that you plan to take.

We wish to acknowledge the courtesies and cooperation extendedto our representatives during our review.

Sincerely yours,

/ ,,/ , 

Frank M. Mikus
Assistant Director

cc: Secretary of Labor
Assistant Secretary for

Employment Standards
Director of Audit and Investigations

GAO note: By letter dated February 7, 1977, Labor advised us that itsown study of calculating the ratable hearing loss had confirmedour conclusion. It stated that OWCP would return to the useof the average method of computing compensation for hearingloss. On March 7, 1977, OWCP issued a memorandum instructingits district offices to start usina the average methodimmediately.

7
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PRINCIPAL LABOR OFFICIALS

RESPONSIBLE FOR ADMINISTERING

ACTIVITIES DISCUSSED IN THIS REPORT

Tenure of office
From To

SECRETARY OF LABOR:
Ray Marshall Jan. 1977 Present
William J. Usery, Jr. Feb. 1976 Jan. 1977
John T. Dunlop Mar. 1975 Jan. 1976
Peter J. Brennan Feb. 1973 Mar. 1975
James D. Hodgson July 1970 Feb. 1973

ASSISTANT SECRETARY FOR
EMPLOYMENT STANDARDS:

Donald E. Elisburg Mar. 1977 Present
John Mumford (acting) Feb. 1977 Mar. 1977
John C. Read May 1976 Jan. 1977
Bernard E. DeLury May 1973 Apr. 1976
Vacant Jan. 1973 May 1973
Richard J. Gruenwald Jan. 1972 Jan. 1973
Horace E. Menasco (acting) Oct. 1971 Jan. 1972
Arthur A. Fletcher May 1969 Oct. 1971

DIRECTOR, OFFICE OF WORKERS'
COMPENSATION PROG1 iMS:

Ralph M. Hartman Jan. 1978 Present
Everett P. Jennings (acting) Jan. 1977 Dec. 1977
Herbert A. Doyle, Jr. Feb. 1974 Jan. 1977
Herbert A. Doyle, Jr.

(acting) Sept. 1971 Feb. 1974

ASSOCIATE DIRECTOR, DIVISION OF
FEDERAL EMPLOYEES' COMPENSATION:

John D. McLellan (acting) Feb. 1978 Present
William L. Massey (acting) Jan. 1978 Jan. 1978
Albert Kline Feb. 1974 Dec. 1977
Herbert A. Doyle, Jr. Sept. 1971 Feb. 1974

(20151)
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