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Memory LOSS & Hearing LOSS HCA|ASSOCIATION

Adults with hearing loss develop a significant impairment

in their cognitive abilities, 3.2 years sooncecr
than those with normal hearing.

Those with hearing loss experience a 35309% 10 40%
greater decline in thinking abilities compared to their
counterparts without hearing loss.

.........................................................................

.........................................................................

Mild hearing loss: 2 Times
more likely to develop dementia

Moderate hearing loss: & Times
more likely to develop dementia

Severe hearing loss: 5 Times
more likely to develop dementia
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Health surveillance and its importance

« Scheme of repeated health checks used to identify work-related ill health

« Health surveillance required when workers remain exposed to health risks, even after
controls put in place

« Why?
- Early identification of work-related ill health to manage risk for individual and other workers

« Control measures may not always be reliable, despite appropriate checking, training and
maintenance

« Also, provides opportunity to discuss health issues, reinforce importance of controls and
training



= 1=

HSE

Controls and health survelllance

* Risks created by hazards should be adequately controlled
» Health surveillance is the check for disease

« Complimentary systems
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Setting up health surveillance

» Consult with employees and their representatives

» Understanding duties, purpose and possible outcomes

« Clear procedure on management of cases

« Use of grouped results
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Control of Noise at Work Regulations 2005

« Updated guidance published in
2021

* No changes to legal framework

PUBLICATIONS AND =gy
PRODUCTS FROM HSE

Controlling noise at work
The Control of Noise at Work Regulations 2005

Guidance on Regulations



Regulation 9(1)

If the risk assessment indicates that
there is a risk to the health of his
employees who are, or are liable to
be, exposed to noise, the employer
shall ensure that such employees
are placed under suitable health
surveillance, which shall include
testing of their hearing.

PUBLICATIONS AND 5
PRODUCTS FROM HSE

Controlling noise at work

The Control of Nolse al Work Reguiations 2005

Guidance on Regulations
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Regulation 9(4)

Where, as a result of health
surveillance, an employee is found to
have identifiable hearing damage the
employer shall ensure that the
employee is examined by a doctor
and, if the doctor or any specialist to
whom the doctor considers it
necessary to refer the employee
considers that the damage is likely to
be the result of exposure to noise,
the employer shall:

PUBLICATIONS AND ¢y
PRODUCTS FROM  HSE

Controlling noise at work
The Control of Nolse al Work Regulations 2005

Guidance on Regulations
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Regulation 9(4) - continued

(a) ensure that a suitably qualified person informs the employee accordingly;
(b) review the risk assessment;

(c) review any measure taken to comply with regulations 6, 7 and 8, taking into account
any advice given by a doctor or occupational health professional, or by the enforcing
authority;

(d) consider assigning the employee to alternative work where there is no risk from further
exposure to noise, taking into account any advice given by a doctor or occupational
health professional; and

(e) ensure continued health surveillance and provide for a review of the health of any
other employee who has been similarly exposed.
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Worker referral and employer feedback

» In accordance with Regulation 9(4), a system should be put in place for referral to a
doctor to consider whether hearing damage identified through health surveillance is
likely to be the result of exposure to noise

» Must ensure provision of feedback to the employer to enable them to review their risk
assessment, review their control measures to establish whether they are protective and
review the health of other employees similarly exposed

« Occupational health provider used by the employer to provide health surveillance would
need to demonstrate they can refer relevant cases to a doctor and provide appropriate
feedback to the employer
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Noise health survelllance

e Questionnaire

« Audiogram
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Audiograms

* Must be performed competently

* Must be interpreted competently

* May show other abnormalities besides possible NIHL

« Where possible NIHL suspected, worker must be examined by a doctor

« Examination by a doctor may be paper based if they have all relevant
Information available to fully consider if worker likely to have hearing damage
due to noise



Categorisation scheme

Category

NiHL seen on

aundiogram?

Caicutation'

Action

more, within 3 years
or less

1 Acceptable No* Sum of hearing Repeat health surve@ance
hearing ability evelsat 1,2, 3, 4 |atnext routine interval
and 6 kHz
2 Mild hearing loss | Siable NIHL may be Sum of heanng Congider earlier repeat
present* evelsat 1, 2, 3, 4 | health surve®ance than
and 6 kHz routine, taking info
accourt factors such as
extent of hearing loss
3 Significant hearing | Yes, newly identified | Sum of heanng Refer for medical
loss or new/ or progressive NIHL evelsat1,2 3, 4 |assessment
progressive NIHL may be present (this | and 6 kHz Timing of next health
category may aiso surveliance depends on
inciude more severe outcome of assessment
but stable NIHL)
4 Rapid hearing Possible Sum of hearing Refer for madical
loss* evelsatd, 4 and | assessment
Reduction in hearing 6 kHz Timing of next health
level of 30 dB or survediance depends on

outcome of assessment

* if NIHL & or may be present, tha worker cannot be Category 1.
+ By definition 5t least one previous audiogram must ba svadabla for comparison
t Compare valua with figure gven for sppeoprizte 02 band and gendar in Tabla 3.
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Health records

* Must be kept by employer for each worker under health surveillance
« Should include fitness for work, any restrictions and timescale for next review

 Should not include confidential medical information



Where health surveillance goes wrong

Health surveillance not performed by employer

Inadequate health surveillance by OH provider
« Testing performed incorrectly
« Results incorrectly interpreted
 Serial results not considered
* Inadequate understanding of workplace

OH provider not communicating outcome of health surveillance

Employer not acting on outcome of health surveillance
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Noise Health
Surveillance Challenges
& Current Position
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Back in 2005....

And even before that!

@Wﬂ -

Directive 2003/10/EC of the European Parkament and of the Council of 6 February 2003 on
the minimurm health and safety requirements regarding the exposure of workers 1o the risks
arising from physical agents (noise) {Seventeenth individual Directive within the meaning of
Article 16{1) of Directive BA391EEC) werim
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Back in 2005....

= Expectation that all audiograms would be inspected and assessed

= Categorisation system revamped
= Evidence based

= Logical

= Gender sensitive

= Compatible with previous approach

" Allowed comparison of grouped results over time

= Referrals to doctors to be made on an “as needed” basis



Recent changes

" Interpretation of audiogram
(NIHL seen on audiogram)

=Referral to a ‘doctor’ for diagnosis

Table 12 The HSE categorisation scheme

Category

1 Acceptable
hearing ability

NIHL seen on
audiogram?
No*

Calculation®

Sum of hearing
levels at 1, 2, 3, 4
and 6 kHz

Action

Repeat health surveillance
at next routine interval

2 Mild hearing loss

Stable NIHL may be
present*

Sum of hearing
levelsat1, 2, 3,4
and 6 kHz

Consider earlier repeat
health surveillance than
routine, taking into
account factors such as
extent of hearing loss

3 Significant hearing
loss or new/
progressive NIHL

Yes, newly identified
or progressive NIHL
may be present (this
category may also
include more severe
but stable NIHL)

Sum of hearing
levelsat i, 2, 3, 4
and 6 kHz

Refer for medical
assessment.

Timing of next health
surveillance depends on
outcome of assessment

4 Rapid hearing
loss*

Reduction in hearing
level of 30 dB or
more, within 3 years
or less

Possible

Sum of hearing
levels at 3, 4 and
6 kHz

Refer for medical
assessment.

Timing of next health
surveillance depends on
outcome of assessment

* If NIHL is or may be present, the worker cannot be Category 1.
+ By definition at least one previous audiogram must be available for comparison.
1 Compare value with figure given for appropriate age band and gender in Table 13.




What is meant by “diagnosis”

* Where as a result of health surveillance the employee has
identifiable hearing loss the diagnosis of NIHL must be confirmed by

a doctor (unless the competent adviser is a doctor). L108 Controlling noise
at work 2021 Appendix 4 Para 21

= Diagnosis: clinical or administrative -if xdoy
= Diagnostic criteria: not specified
" |ssues: consistency, competence, cost



Position Staterr

en

t April 2023

= Aims to provide some
of the guidance

eve

of clarity for current implementation

= Aims to answer the most pertinent questions raised so far

= Raises maybe more questions than the answers it provides....




Summary of Position Statement

= Clarification that not a diagnostic methodology BUT process to
look for indications of NIHL

" Provides guidance on information to review in order to make this
judgement

= Clarification on when to refer to an OH Doctor
" Details what the referral may look like (i.e. can be paper based)
" Defines what information is needed back from the referral process




Summary of Position Statement

= What are indications of NIHL
= What is NIHL as seen on an audiogram
= Referral for other issues not considered NIHL
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Outstanding Issues

= Competency

= Suitability of current HSE Categorisation Scheme
" Lack of tiered approach

= Accredited training

" Fitness for continued exposure




Data Collection

= OH reporting scheme

= Baseline data

= Categorisation outcome vs Audiogram indication

= Cost benefit of referral




Questions
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Audiogram
Interpretation
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Normal Age 20

Date of Birth: 13-05-2002

Client: Industrial Diagnostics Company
Assessor: Melanie Brewster

o : :
{J’ : : ==
20 : i
5 | i
Normal vs age 20 2 @ ; ;
@ | |
o | |
m 80 ; :
= : :
© i i
::" i i
2 a0 : i
n i i
= . :
@ i i
L1k} i i
T 100 : :
12” i i
25 5 1 2 4 8
(Khz)
——  Approximate 50th percentile at age: 20 years (male)
X = a-c left O = a-cright
X = a-c left (masked) @ = a-c right (masked)
& = b-c (unmasked)
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Right - on 50th percentile normal for age
Left - within interquartile range normal for age




NORMAL age 63

Date of Birth: 03-08-1960

Client: Industrial Diagnostics Company
Assessor: Melanie Brewster
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Date of Birth: 13-05-2002
Client: Industnial Diagnostics Company
Asszessor: Melanie Brewster

Medical

Hearing level (dE re BES2497)
=
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® = a-cleft O = a-c right

X = a-c left (masked) @ = a-cright (masked)

A = b-c (unmasked)

J = b-c left (masked) C = b-cright (masked)

Right - U shaped sensori-neural hearing loss
Left - Conductive hearing loss




Date of Birth: 13-05-2002
Client: Industrial Diagnostics Company
Assessor: Melanie Brewster
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Date of Birth: 13-05-2002
Client: Industnial Diagnostics Company
Assessor: Melanie Brewster
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Date of Birth: 13-05-2002

Client: Industrial Diagnostics Company
Assessor: Melanie Brewster

y

Complex cases

Right - audiometric notch fundamentally
involves 2kHz

Hearing level (dB re BS2497)
2

Left - audiometric notch on a non normal 100 |
baseline audiogram ;
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¥ = a-cleft O = a-cright

% = ga-c left (masked) @ = a-c right (masked)
& = b-c (unmasked)

3= b-c left (masked) C = b-c night (masked)

Right - complex case - 2k involvement
Left - complex case - non-normal baseline audiogram



Proposed revision to Classification
System

HSE 1 - Normal vs age (within interquartile range)

HSE 2 - Mild NIHL (extent of notch or bulge 30dB or less)
HSE 3 - Significant NIHL (extent of loss >30dB)

HSE 4 - Worsening NIHL (extent of notch > by 10dB or more)

vV v v v Vv

HSE U - Medical or complex case

» Classification (Interpretation) - balance of probability based on ac only




A TIERED APPROACH:
A REVIEW OF THE EVIDENCE
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A TIERED APPROACH

How and when to use
Questionnaires
Clinical evaluation

Tests

Using the right test for the right
reason

ayright 2009 by Randy Glasbergen

w.glasbergen.com
—
~

SN

“If you hadn’t done those tests to find ot
what’s wrong with me, I’d still be healthy

l[,l




PURE TONE AUDIOMETRY:
A GOLD STANDARD?

International Journal of Audiology >
Volume 55, 2016 - Issue 8
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PROS

* Found to produce accurate thresholds and assess the integrated functioning of
the components of the auditory system

* Can help rule out age related HL and an age correction can be applied (Ali,
Morgan, & Ali, 20 14; Kirchner et al., 2012).




CONS

Large-scale screening is often time consuming and expensive

PTA is unable to detect early hearing loss (Venet, Campo, Rumeau, Thomas, &
Parietti-Winkler, 2014)

PTA is susceptible to manipulation (Rickards & De Vidi, 1995)

The test-retest variability of pure tone thresholds at 6 and 8 kHz is inferior to
that at other frequencies (Flamme et al., 2014, Lapsley-Miller, Reed, Robinson, &
Perez, 2018)

Not all individuals exposed to excessive noise will exhibit audiometric notches
(Hsu, Wu, Chang, Lee, & Hsu, 2013).
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Volume 55, 2016 - Issue 8

Original Artic

Validating self-reporting of hearing-related
symptoms against pure-tone audiometry,
otoacoustic emission, and speech
audiometry
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Self-report questionnaire
Occupational noise exposure
Sensitivity >85% (95% CI 56 - 100)
Specificity >70% (95% CI 55 to 84)



International Journal of Audiology >
Volume 49, 2010 - Issue 6

Orniginal Article

Otoacoustic emissions in a hearing conservation
program: General applicability in longitudinal
monitoring and the relation to changes in pure-tone
thresholds
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OTHER TESTS: AUTOMATIC AUDIOMETRY

EAR and HEARING

The Official Journal of the American Auditory Society

E-RESEARCH ARTICLES

Identification of Conductive Hearing Loss Using Air
Conduction Tests Alone
Reliability and Validity of an Automatic Test Battery

Convery, Elizabeth'?; Keidser, Gitte'?; Seeto, Mark'?; Freeston, Katrina"?; Zhou, Dan'?; Dillon, Harvey'?
Author Information®

Ear and Hearing 35(1):p e1-e8, January/February 2014. | DOI: 10.1097/AUD.0b013e31829e058f



OTHER TESTS: WAHTS
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OCCUPATIONAL EARCHECK (OEC)

International Archives of Occupational and Environmental Health (2018) 91:877-885
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What is Audiometry?

Hearing Test — Puretone Audiometry

’ Alexander Graham Bell
Audiometry

Patented Audimeter 1879




What Is Audiometry?
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* Requires sound proof environment

* Adequate instruction, genuine compliance
* Subjective behavioural test

* Measure of the complete auditory pathway
* Not sensitive to early cochlea damage




External ear
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2 types of hair cells:

1. Inner hair cells (IHC)
Sensory

2. Outer hair cells (OHC)
Sensitivity




Damage to Outer Hair Cells

Early stages of OHC damage can result in:-
* Tinnitus
* Hyperacusis
* Difficulties communicating especially in background noise

30% — 50 % of OHCs can be destroyed before
audiometric hearing loss is measurable
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Otoacoustic Emissions — O.A.E.
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Otoacoustic Emissions — O.A.E.

« Objective test, no participation required
« Needs only quiet environment

« Only tests the vulnerable OHC structures first
damaged by sound

« Sensitive to small changes in OHC function




Audiometry as an indicator of exposure

* 3 subjects: 10 + years exposure, NO PPE, tinnitus (2 with bilateral

tinnitus, 1 with unilateral tinnitus)

* 3 subjects: 10 + years exposure, PPE worn, no hearing damage

Audiometry
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OAE as an early indicator of exposure

* 3 subjects: 10 + years exposure, NO PPE, tinnitus (2 with bilateral
tinnitus, 1 with unilateral tinnitus)
* 3 subjects: 10 + years exposure, PPE worn, no hearing damage
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Traditional pure-tone audiometry v OAE

Traditional OAE

Detects very early signs of hearing damage so hearing

conservation programme can be updated to prevent further No Yes
damage

Easily understood evaluation of hearing damage (% damage) No Yes
Employee motivational “urgency” No Yes
Objective evaluation of hearing damage (participation

unnecessary) No Yes
No specialist quiet booths required (OAE just needs a quiet No Yes

office)

Complies with regulatory health surveillance requirements Yes*




British Society of Audiology

Recommended Procedure — Clinical Application of Otoacoustic
Emissions February 2023

“Hearing monitoring to assess cochlear damage caused by ototoxic agents or noise (including
hearing conservation programmes)”

“DPOAEs allow for earlier identification of cochlear damage (at the high frequency basal end
of the basilar membrane) before it is evident through routine audiometry”

“Chronic exposure to high levels of sound or even short duration exposure to transient high
impact sound initially produces outer hair cell dysfunction that is detected with OAE”
monitoring.

“Decreases in OAE amplitude with sound exposure are typically detected before hearing loss
is documented with pure tone audiometry. Because of their sensitivity to sound induced
cochlear dysfunction, OAEs are well suited for monitoring persons at risk of noise or music
induced hearing loss”



"Insanity is doing the
same thing over and

over again and expecting
different results”

Albert Einstein




Questions




Next Steps

= Face to Face forum

= Delphi Process

= Working groups
= Data
= Tiered approach
= Competence
= ‘Diagnostic’ criteria



Many Thanks!
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