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The common assumption that PPE is
a reliable solution to hearing damage
risk problems is simply untrue, leaving
many personnelstillat risk and many
companies open to claims. Peter
Wilson of the INVC summarises the

results ol the research and outlines

the key factors required to make
taring conservation programmes as

effective as possible.

The research -
most hearing
protection is
inadequate
Despite the emphasis on noise
control in the new noise regulations,
hearing protection is often (wronglv)
considered to he the first and only
line of defence against the risksof
hearing damage.

Newresearch published in the UK
by the HSE (RR720 2009), however,
indicates that only40% of PPE users
ret anyprotectionwhatsoever and
that the real world performance of a
substantial proportion ol the
remaining 60%is inadequate.
Companies must become aware that
issuing PPEis not a simple or
reliable solution.

The following isa summary of the
main findings of the research based
on both company visits and on
laboratory testing.

No protection

• Ihe HA- oj'PPli in25%ofthe
companies visited was so ineffective that
is was likely toresult in negligible or no
protection for most users

• Even in companies with generally
effective hearing protector use, 14% of
the workers did not wear protectors when
andwhere it was required

• Overall, 40%of the workers who should
have been wearing protectors got no
protection at all
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"glove choice may well have
become over simplified, so that
you just purchase on the basis of
it being latex or nitrile"

gloves and to emphasise that these
gloves are designed only for
incidental exposure to chemical
splashes. EN 574: 2003 hasgiven us
a new pictogram.

The question mark in the middle of
the square-shaped glass beaker
reminds those of us engaged in risk
assessments that weare referringto
'low chemical resistant' or

'waterproof gloves. Significantly,
there is noobligation for the
manufacturer to undertake any

testingon the 12 listed chemicals
and the new pictogramonlv tells us
that the gloves have fulfilled the
penetration test (EN374-2: 2003).

While it is prudent to seekadvice
from the manufacturer on actual

breakthrough times with a particular
chemical, weshould not forget that
this test data will often be based on

deep immersion of the "love into the
chemical and therefore may not
offer a realistic representation of a
work situation where the locus is on

splash protection.

Also, it should be noted that anytest
data is likely to be doneon an
unused glove and does not reflect the
actual workplace situation, where the
used "love is subjected to many

other stresses that are beyond the
scope of a simple laboratory test.

EN374-2: 2003 (determination of

resistance to penetration bv chemical
ami/or micro-organisms through
porous material). An important test
for those using disposable gloves to
protect themselves from micro
organisms, as it gives us an indication
ol the barrier properties ol the glove
to liquid-borne biohazards.

lor most disposable gloves, the water
leak test is used, whereaccording to
the inspection level basedon ISO
2859 a specified numberof gloves
from every batch are filled with

water to assess the levels of pinholes.
Levels of pinholes are measured in
terms ol AQL or Acceptable Quality
Level, with an AQE of 0.65 having a
lower level of acceptable pinholes
than 4.0. lb display the pictogram
and as part of the process lor

Gloves I Article

satisfying a Complex Design
registration, gloves must haw a
minimum AQE ol 1.5. EN374-2:

2003 describes the levels, which are

often displayed underneath the
pictogram (Table 3).

Conclusions
As you will have already appreciated,
choosing a glove is difficult when
there issuch a vast jungle ofavailable
products. Glove choice may well
have become oversimplified, so that
you just purchase on the basis ol it
being latex or nitrile, powdered or
powder-free and depending on price.

For practical ami economic reasons,
often the users select justone glove.
Abetter strategy might be to use two
or three different gloves to coverall
the needs you are likelv to encounter

in the workplace. Ibis approach is
likelv to better optimise the balance
between protection and cost —or
comfort and cost. •
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The main factors implicated in these
results were:

• Tea group pressure and group
behaviour plus reluctance ofsupenisors
to enforce wear

• The need to hear traffic, radios and
difficulties in communicating

• Attitude - viewing PPE asan imposition
without adequate consultation

• Incorrectfitting (e.g. foam plugs)

• Use of PPE as the sole control

measure without a comprehensive noise
control programme

• Inadequate protector pro\ision

Thinking
beyond PPE
Companies must becomeaware that
issuing PPE is not a simple or
reliable solution.

Inadequate protection

• Less than 5096ofcompanies had
selected PPE based on the attenuation

actually required; consequently, about
halfofthese had specified PPE that
over-protected

• There was ignorance ofthe need to
proride a choice ofPPE ina number
ofcases

Adequate protection

• Hearing protection was effectiveJor most
workers in the 40%ofcompanies who
used PPE within a comprehensive noise
control programme (noise control
measures and 'Buy Quiet' policy)

• PPE was most effective in companies who
combined training with appropriate
supervision and employee cooperation

Unnecessary protection

• Making whole buildings orsites hearing
protection zones when only limited areas
arenoisy

• Requiring the use ofPPE e\er)i\here
rather than assessing the actual risk

Hearing Protection I Article

"companies must become aware
that issuing PPE is not a simple or
reliable solution"

PPE field
performance
issues
Earmuffs - The standard HSE

recommendation has been to de-rate

the manufacturers' attenuation data

bv 4dB to account for 'real world'

performance. The laboratory testing,
however, showed an additional 6dB

loss after a simulated month of

normal use, primarily caused by
stretching of the headband which is
invisible to the user. This means

that nearlya third of the earmuff
users seen would have been

under-protected.

Damageto earmuff seals is more
obvious, but removing an eighth of
the seal showed a drop in attenuation
ol only 2dB. The effectiveness of the
seal isalso compromised bvglasses,
goggles and dust masks. The less
bulky versions reduce the attenuation

bv around 2dB, the bulkier versions

bvup to lOdB. Moreover, wearing
earmuffs over clothing (e.g. hoods in
cold weather), reduced the

performance bv 14 - 21dB.

Earplugs - Proper fitting is the key
factor. Just over 50% of the

compressed foam earplugusers seen
had not inserted the plugs properly
and most of them were ignorant of
the correct fitting procedure.
Simulated tests showed that the

attenuation could fall to as low as

9dB if not properly fitted. Users
generally preferred push-in plugs
(foam or Range), as they are easier to

fit and were usually inserted deeper
into the ear canal. Banded ear canal

capsgave negligible protection under
band pressure - they have to be
inserted into the ear canal entrance.

While custom moulded earplugs
were generally considered by
companies and users to be the best
available, not all users found them

comfortable. While not included in

the laboratory testing for the report,
previously published information has
indicated that the attenuation can fall

by up to 6dBover the first hour of
use due to temperature effects
changing the shape of the ear canal.

Hearing
conservation
programme -
best practice
The following is a pragmatic guide
to the key features that should be
included in order to minimise

the risks to staffand potential
future claims.

1 Noise control programme

The HSE research showed that

hearing protection was most
effective in those companies where
it was implemented as part of a
comprehensivenoise control
programme. This is largely due to
the cultural and management
attitude engendered by the process
- an unwillingness simplyto try to
offload responsibility (in the form
ol PPE) onto the workforce. In •
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addition, PPE. cannot be used for

lon« term risk mana«ement unless

youcan prove that noise control is
not practical.

Consequently, companies must
assess the costs and benefits

associated with implementing an
effective control programme based
on the best ol current technology.
This requires a noise control
audit. This is an engineering
evaluation ol the noise control

options, costsand benefits carried
out either as part of a Noise
Management Assessment, or as an
add-on to an existing assessment

where the competent person does
not possess the required specialist
engineeringexperti.se. In many
cases, lowcost engineeringnoise
control techniques are available
thatcan provide the bonus of a
potential pav-back due to
reduced costs.

PPE cannot be used lor long

term risk management unless vou
can prove that noise control is not
practical. Despite the regulatory
requirement to reduce noise levels
as faras reasonably practical, the
following are the three key target
noise levels which trigger
particular benefits:

<95dB(A) - PPE programmes can
be made to work reliably

<85dB(A) - PPE becomes only
advisory; no Ilealth Surveillance;
reduced training and management

<80dB(A) -complete
deregulation

Where PPE can be made advisory

or unnecessary, there are

substantial direct and indirect cost

savings. Depending on the typeof
protection used and the
conditions, typical cost savings
on PPE can be 130 - £200 per
head, per annum, with
additional savings relating to
improved communications,
reduced management resources
ami absenteeism.

Moreover, a simple, well policed
'Buy Quiet' purchasing policy is
probably the most costeffective
long term noise control measure
that a company can take. It is

"PPE cannot be used for long term risk
management unless you can prove that noise
control is not practical"

important, however, that vou do
notallow vour suppliers to spend
your money on control measures

that art' not best practice.

Do not allow your suppliers
to spend your money on
control measures that are not

best practice.

2 Management practices

The findings in the IISE report
highlight a lew key management
practices that should be in place in
order to make hearing
conservation programmes as

effective as practical. These are:

• Assessment —report quality isa big
issue; most reports are not of
'merchantable' quality. You must be able
toidentify personnel at risk and the
assessment must include a specific
programme ofaction

• Hearing conservation programmes
should be implemented aspan ofa
comprehensive noise control and
management programme and efforts
should be focused on higher risk areas
and activities

• Donot issue edicts making whole sites or
departments mandatory hearing
protection /.ones when a significant
proportion of the workforce isnot atrisk.
Tltis ispoor management and can also
becounter-productive, as workers tend
not to take the risks seriously, knowing
that there is no risk in some of the areas

where they are required to wear PPE

• Where health suneillance (audiometry)
is required, do not skimp on the process.
Allow for a little more time over and

above the minimum todiscuss hearing
damage, PPE selection and lining. Ihis
isan opportunity for one-on-one
education and motivation

• Managers and supervisors must set an
example and companies must have a
procedure inplace topolice the use of
PPE - including enforcement <md
disciplinary procedures •
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3 Training and motivation

Personal motivation, company
culture andsupervision are key
factors inoperating a successful
programme. Motivation is
particularly important for remote
workerswhere direct supervision
is not practical. Much education
on the why and how of PPE has
little effect as it is dull and lacks

impact. The best approach is to
use brief, graphic material that
workers will remember and to

apply this to home life situations
(such as DIY or noisy hobbies) to
avoid accusations of'imposition*.
Link this to the free issue of

earplugs forhomeuse plus other
positive incentives. Supervisors
and managers mustalso be trained
in their responsibilities.

Training shouldalso be given in
correct use and communication

whilewearingPPE. Users will
often remove a protector and lean
close in order to hear speech. This
is unnecessary: when youdon
protectors, you hear your own
voice more clearly and tend to
speak too quietly. Ifyou shoutat
the same volume asyou would
while not wearing PPE, other
people will be able to hearyour

speech (and warning signals)
better with PPE than without in

high noise areas.

4 Choice of protectors

Olfering a choice of suitable
protectors in noise hazard areas is
a mandatory requirement.
Suitability isbased on three
criteria: field attenuation of the

protectors; physical suitability
for the circumstances; comfort or

wear rate.

Attenuation

There are a number of broad PPE

categories based on area noise

levels as follows:

• 80-85 —Hearing protection adrised.

Low performance protectors must be
available - beware ofover-protection

• 85-95 —Hearing protection
mandator): Most protectors from
reputable suppliers proride adequate or
over-protection

• 95-/05 —High risk. Only high quality

protectors, very carefully controlled and
used, can proride sufficient protection

• /05 plus —Very high risk. Adequate
protection cannot be guaranteed without
very stringent controls and checks
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"much education on the why
and how of PPE has little effect

as it is dull and lacks impact"

Use the UK HSE website

calculator to estimate the

protection provided by PPE at
wwv.hse.gov.uk/noise/calculator.htm.
Suitability is basedon a calculated
effective noise level inside the PPE

with a ratingof 'good' or
'acceptable' as shown in the
following table. Notediat you
should make an allowance for

de-ratingthe protector
performance according to the
new research and the wear-rate

trade-off.

Effective Noise Level dB(A) „ . . „ ..(mean-lSD) Protector Rating

Over 85 Insufficient

>80 to 85 Acceptable

>75 to 80 Good

70 to 75 Acceptable

Below 70 Overprotection'

'The iisuc with ovtrprouc.
may mmwarnings

wvjeel isolated and

Physical Suitability
The following are the main
physical factors that govern the
selection of suitable PPE: safety
glasses, hard hats, other safety
equipment, clothing, earrings, •
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Protector performance versus wear time
99% wear rate

^ Theoretical assumed protection:
muffs 26dB for 8<i%of population

Field performance: muffs 17dBfor
95% ofpopulation

Field performance: plugs lOdBfor
95% ofpopulation

turbans, hairstyle, temperature,
dust, hygiene, confined spaces,
fitting difficulties (plugs) and
physical factors (size of ears, skin
disorders). All of these will

factor into your choice of suitable

ear protection.

Wear rate

II vou consistently achieved a 99%

PPE wear rate in noise hazard

areas, you would leel that vou had

an effective hearing conservation
programme in operation. At a
99% wear rate, however, (dolling
protectors for a cumulative total ol
only five minutes over An eight
hour shift), the maximum real-

world attenuation isapproximately
17dB for earmuffs and KklB for

earplugs as shown in the graphic.

If staffonly wearPPE for seven
out of eight hours, then protection
is limited to around 7dB for

earplugs and 9dB lor earmuffs -
no matter what the theoretical

performance. Consequently,
comfort, motivation and

supervision are the paramount
factors that determine the wear

rateand therefore the protection
that is achieved in practice.

Avery effective, but often
overlooked, option to improve the
performance of hearing
conservation programmes is to
encourage the useol different
protectors at different times
duringthe day. •

Reference: USE Research Report RR720;

Real World use and performance of

hearing protection.

wmv.bse.gov.uk/rescarch/rrhtm/rrl20.htm

Time for which PPE is worn in eight hour shifts (hours)
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Europe, which represents current 'best practice'

in virtual risk assessment by email.

Ina similar vein, it is also possible to

implement some of the innovative noise

control technology anywhere mthe world via
internet links.

Ibecompany is also the major provider of noise

andII.W training in theUK, having developed

the IOSII competency courses for both Noise

and I1AV

INVC Ltd

889 Plymouth Road
Slough

berks

SI. I -HP

United Kingdom

T: +44 17S3 698800

E:consull@invc.co.uk

wmv.oscdirecwry.com/health-and-safety.php




