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(o, FI &M Decision tree for hearing loss recordability

NO a—

Has the employee suffered a standard threshold shift (an average loss of
10 decibels or more relative to the most current baseline audiogram aver-
aged at 2,000, 3,000 and 4,000 hertz) in one or both ears according to the

provisions of the OSHA noise standard set forth in §1910.952!

{ YES

Is the employee's overall hearing level at 25 decibels or more above audio-
metric zero, averaged at 2,000, 3,000 and 4,000 Hz, in the affected ear(s)?

} YES

Is the hearing loss work related?

} YES

Do not record

Record on the OSHA 300 log, and check
the hearing loss column (Ms)

I The audiogram may be adjusted for presbycusis (aging] as setout  standard set forth in 5191095, If a standard threshold shift occurs in

in 5191095,

only one ear, you may revise the baseline audiogram for that ear only.

MOTE: In all cases, to determine recordability, use the most current SOURCE: O5HA Recordkeeping Handbook, §1204.10 (U5, Department
baseline in the same manner as you would to calculate a standard  of Labor 2005), http://fwww.osha.govirecordkeeping/handbook/fin
threshiold shift under the hearing conservation provisions of the noise  dex.html&1904.10.




Chart 2.

Percent distribution of recorded illnesses, private sector, 2010
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L £ Hearing loss rate, private industry, 2004-2010
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Hearing loss rates, selected industries and all private industry, 2004-2010
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IH:HI Selected industries with high hearing loss rates, 2004-2010

iﬂll::glﬁt MAICS description 2004 2005 2006 2007 2008 2009 2010
code
331 | Primary metal manufacturing 40.1 485 369 9.1 297 406 338
481 | Air transportation 114 20.5 17.1 158 16.4 247 247
311 | Food manufacturing 303 238 234 242 19.4 203 229
322 | Paper manufacturing 155 20.1 205 18.2 26.7 16.2 191
332 | Fabricated metal product manufacturing 182 18.0 153 14.1 14.4 138 165
336 | Transportation materials manufacturing 256 223 20.7 19.5 179 155 153
313 | Textile mills 19.0 30.3 24.1 200 16.6 18.7 127
337 | Furniture and related product
manufacturing 245 20.7 13.0 125 13.7 13.2 124
326 | Plastics and rubber products
manufacturing 168 148 170 11 144 139 113
SOURCE: L1S. Bureau of Labor Statistics.




Figure 1 — Maximum compensation of ONIHL in the United States for various States,
federal employees and Longshoremen for a 30-year period.

1973 1983 1993 2003
MNo. of states 47 44 41 38
Average maximum costs USS 12,645 35,981 29,531 73,040
Federal employees US$ 100,878 182,062 249 776 293,912
Longshoremen US$ 33,400 104,940 | 144,228 | 174,040

Average maximal compensation costs for occupational hearing loss in U5 $
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Sometimes, comp claims are submitted for Noise-

Induced Hearing Loss (NIHL) but they are not actually
Occupational in origin...yet many are still paid out and
not properly challenged by employers or their carriers
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There are many reasons that these claims can and
should be challenged, and we will discuss the dynamics
of this process, and illustrate some examples of claims
which were eliminated or awards reduced with just
cause
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AUDIOMETRIC PATTERN — NOISE INDUCED HEARING LOSS

NIHL has a typical pattern with a notch attributed at 3, 4 or 6 kHz as
compared to the 8 kHz.

However, other patterns can be encountered, such as a flat
audiogram, ascending curve, or low frequency hearing loss.

In the presence of a low frequency audiometric pattern, this is not
compatible with NIHL. This requires a medical judgement/decision.
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NIHL AUDIOMETRIC PATTERN — ‘CLASSIC* NOTCH
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“NON WORK-RELATED” DEFINITION IN TITLE 8 SECTION 14300.5

Are there situations where an injury or illness occurs in the work
environment and is not considered work-related?

Yes. An injury or iliness occurring in the work environment that falls under
one of the following exceptions is not work-related, and therefore is not
recordable:

(A) At the time of the injury or illness, the employee was present in the
work environment as a member of the general public rather than as an
employee.

(B) The injury or illness involves signs or symptoms that surface at work
but result solely from a non-work-related event or exposure that occurs
outside the work environment.



| Like my ‘Day Job’...




...but | LOVE my
Other Job...




Occupational Noise-Induced
learing Loss (ONIHL)

ONIHL is subject to compensation based on the
following criteria:

1. A medical diagnosis of ONIHL

2. Evaluation of the degree of ONIHL as
determined by pure tone audiometric tests

3. Evaluation of the degree of debilitation based on
the legislated standards of a specific jurisdiction



Individual Factors for Hearing Loss
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AUDIOMETRIC PATTERN

Regardless of the type of pattern exhibited, the actual cause of
the ‘recordable’ hearing loss is always related to the health and
medical condition of the worker, either otologically or systemically.

It is not unusual to find workers who will show an unexpected
significant change in Hearing Threshold Levels even though their
noise exposure model has not changed, their HPDs are being worn
(correctly, even) and they are not having any additional exposures
outside the workplace!

This is because the ear has many components that can be
affected by noise and other factors...
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AUDIOMETRIC PATTERNS REFLECT FREQUENCY RESPONSE
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OTHER AUDIOMETRIC PATTERNS OBSERVED: STRIAL

Oreille gauche
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OTHER AUDIOMETRIC PATTERNS OBSERVED: LOW SLOPING

Oreille droite
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OTHER AUDIOMETRIC PATTERNS OBSERVED: MID-SLOPING
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Global Analysis

(based on last audiogram)
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Medical considerations

The first consideration Is to determine
whether the factors involved are of an
INtrinsic or extrinsic nature and whether
there are otologic or systemic diseases
present that could have modified the
HTLs shown on the Audiogram
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®
Can Advanced Data Analysis
Improve HCP Performance?

What are the limitations and
challenges involved?

“Successful people do what less
successful people are not willing to do.
Even if it is uncomfortable or goes
against ‘the norm’...”



may not be effective In
preventing recordable

Hearing Loss
@ Is your Exposure Model sound?

‘ Reasons why an HCP

Are the correct HPDs being fitted, fit-tested and worn?

Are there other causes such as oto-toxins, off-site expsoures,
etc?



The Most Successful Hearing
Conservation Programs are

Metrics Driven.

@ The question is, what metrics are important?

Are the indicators Leading or Lagging?

What do they offer in terms of actionable information?



The Role of Advanced Predictive
Analytics

Certain intrinsic or extrinsic causes other
than exposure to noise may accelerate
worsening of HTLs in a short period of time.

Analyzing the Trajectories or Trends in HTLs
IS a very useful tool in identifying abnormal
progressions in hearing degradation over
time, regardless of whether it is due to noise
exposure or other causes...



Silos get in the way of big data analysis. Whether in data sources or

lead to complicated analytics and lackluster
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Real Ear Exposure Levels
(REEL)

Developed by

Bertrand-Johnson Acoustics Inc.




REEL Software

» A method to estimate the Real Ear Exposure
Level (REEL) to which an employee is exposed
to regardless of hearing protection devices
worn, time and manner in which it is worn.




aw United States
oz Patent Application Publication 10 Pub. No.: US 20170300631 A1

BERTRAMIY &t al (%) Puln Date: Oet. 19,2017
(327 METHOD TO ESTIMATE REAL S{HSE (37) C5.C1L
EXMEURE LEVELS CC CEF MY 2001 01 ChEF MRSy
(201300 1 AGIF £T1F (2001500 AdIE
(Tly  Apaleast: Bertrasd Johassa csusBique Ioc LT 01300
FCATREAL (T
M2 I[evestors Relserd A BERTRAND, LAVAL (CAL &7 ¥
I'-I.uﬂqﬂl.l..‘lﬂ.i?-l_:m There = poveied 5 meibed for Selermmeg 1 a0 expo ey
L A), Eifomg LHA ._I:hhl-t_d- Muﬂﬂduﬂﬂiﬂummd
(CAY; Hralr TORIKLA™, LAVAL (T4) | - of m alivided of ] S The
. et comgrives the followisy seps [ growidiag & Gm1
(0 Mg mm“m'“ muriingrass af the indedum| meassred at age X and a recosd
i ' axtiognm of de indvidus] measured o sge Y. 2) mptieg
{17 Filat Apr: 1L 1917 peedicrion formrels; 3 oa prspcmc fwaring inas
audicgrams Secific o ah of 2 plriiny of possie Dot
Helwied U5, Applicatsn Dace wahl:.:;hﬁmhmht]
(60 Provisional sppliction No. 62321444, Med on Age, P 2 patherh of ench calculated projecie amogaam

(31}

13, Jé.

Pubslicarien (laasifosmon
Imi. CL
0GR [o0e {3 0.00 )
AdlE L9 [ AWED] )
AELR L e T B

S [ e R T

with & paftemn S sned mudingrass, §) welesting S gees
jecied audSogram That best B the peomad nbogram: ad &)
EdsiusEg U the frese engasire bevel valoe 4500 ed with
B webacted prorpecied suchograe oo e nomes Sl VT
tal ewssl b ewlgion of heanng scoity cheorval
bermeen tw dFn and the eeoond andicgrems There & alwo
Fruvaded waleals G perfainiag B dotod e Ecetals
mr provid =g aervices b clisnis or esabling mer egandisg
dsrminstion of real cir gaiss Sipisers valus.



THEORY

» 1ISO 1999 (7029) and ANSI S3.44 Standards
are used to predict changes in Hearing
Thresholds Levels (HTLs) based on:

- Age

- Gender

- Level of exposure

- Duration of exposure




BASIS OF REEL

Data mining of hundreds of thousands of audiograms and
noise exposure records enabled the development of an
algorithm based on a retrospective analysis of the
expected behavior of HTLs at the .5, 1, 2, 34 and 6 kHz

Using: Age, Gender, plus Level and Duration of Exposure,
the software can plot expected Evolution of HTLs at the
key frequencies

...the REEL procedure estimates the noise level that
would have produced the observed evolution of HTLs at
each frequency. This has incredible power to uncover root
causes of hearing loss




Uses of REEL

» ldentify Real Ear Exposure Level based on the
evolution of audiometric results of an individual

> Tracks the evolutions of the HTLs from one
audiogram to another in order to estimate the
noise level that would have caused such an
evolution

» ldentifies at-risk employees who are showing
effects consistent with unusually high levels of
an estimated noise exposure with respect to
their actual measured noise environment
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Actual outcome vs predicted HTL change
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This subject demonstrates thresholds better than the projected HTL's for their personal
noise exposure level. This could be the result of:
» Adequate use of HPD's

= More resistant to the effect of noise on hearing

» Inadequate measure of the noise exposure level
= Whatever the cause, it is the kind of result we should aim for in all workers



Poor outcome vs predicted HTL change

o o o - - -




Iver

Truck dr

Bertrand Johnson Acoustique Inc. © 2017

w
m m Il-|||lll|1||-.|l|.l.h.ll|nIi!l.Il-lll.lllhwf.l:lli-lulll[lu|||||l|||
g »
v .\".
< :
Qo e = === e e e e T e A e
x - =
i
¥ | oA
Q x
3 | &
w o -
3 | s >
& - ——
o s|8
] 5] Y
CYRE IR N T R T e WS e m
Bl
[77]
zz
$3
q 2
IIIIII 1III1II|II1—_I111II|”\I.|.“1!||lII|II1_..|Il|.Ii|
%
g
m h
— }
& 00 R P |ty el o) (e s e | ik J oy pee el e
w o ¥ g
P | g “
w ¢
m ......................... f=t---f-- 3 SR e
= H— : =
< /
(5]
<|o
m Q (&)
f| i :
3 I8 R e w0 R % &v P EaRoE ¢t
=2

Actual Subject Example #1




Example of non-occupational NIHL

Male, 41 years, truck driver, 15.6 years exposure to 82.2 dBA, 8hrs/day

Conclusion: No relation between HTLs and projections
Review of case: Works as disc jockey on the weekends 12 to 14 hours (typical)
Non-occupational exposure: Average 10hrs/week,100 dBA
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Outcome of non-occupational determination




Example #2 — Machine Operator

Subject: Male - 62 years old
Occupation: Manufacturing
Duration of exposure: 1978 to 2014
Noise exposure levels: 84 dBA
Medical History: Reviewed



Audiogram / Current HTLs to Baseline
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Audiogram analysis to predicted outcome
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Medical history

High cholesterol
Hypertension

1.

2.

3. Heart disease

4. Aortic valve/bypass surgery

Remember - Systemic disease with vascular
pathologies will very likely affect the auditory
system due to decreased oxygenation.



Results

Claim rejected (due to personal pathologies)




Lost In the Noise?
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We know that
advanced data
analytics can be used
to identify workers at
risk of not only
hearing loss but
possibly other serious
health issues.

It is only a matter of
time before
application of these
techniques are more
widely used as best
practice in Industrial
Hygiene & Audiology
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NHCA

NATIONAL HEARING CONSERVATION ASSOCIATION

ANSI

American National Standards Institute

v AIHA

Protecting Worker Health CAOHC

Council for Accreditation in
Occupational Heanng Conservation
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