An investigation into the maximum permissible ambient sound levels

in 1/3 octave bands between 250Hz-8kHz for an audiometric test

Introduction

This study investigates the level of background noise that
can ‘audibly mask the /pure tones produced by an
audiometer during an audiometric test. The study aims to
verify or'disprove the levels given in the British Standard EN
ISO 8253-1:2010.p.17 Table 2 - “Maximum permissible
ambient sound pressure levels in one-third octave bands L
max TOr air conduction audiometry for hearing threshold level
measurements down to 0dB when typical current supra-
aural earphones are used.” by introducing pink noise,
filtered to the maximum permissible ambient sound levels
presented in the table mentioned above (250Hz-8kHz), to
the background noise environment of an audiometric test.
Original sources for the masking levels are referenced by
BS:8253 as ISO 389-4 and ISO 389-7; however these
documents do not provide clear evidence for the source of
the given masking levels.

Background

Many high street stores such as opticians now offer hearing
tests, but how do you know the results are accurate? Many
of these businesses may not be providing a quiet enough
test environment, which can mean that background noise
(such as people talking in adjacent rooms) is interfering with
the participants ability to hear the test tones, especially at
low levels.

Due to the inconsistencies
in  results that excess
noise can cause it may be
advantageous to restrict
the test procedure to ded-
icated rooms for audiom- i
etry that have been |- |F. |
acoustically treated. @~ s
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Methods

Research was originally carried out into the origins of the noise levels set out in BS8253-1:2010,
with the table referencing 2 other standards (ISO 389-4 & 389-7). Having found no direct
reference to the noise levels provided, tests were subsequently carried out to determine if they
were accurate.

An audiometric test was first carried out on a small number of test subjects in a hemi-anechoic
chamber, providing lower background noise levels than that stated in BS8253-1:2010. The noise
level was then raised via a loudspeaker and subwoofer producing filtered pink noise to the
minimum levels set out in the standard, measured at the ear under test via 15s L¢q. A secondary
audiometric test was then carried out on the test subjects to determine whether the newly
introduced noise would have any effect on their results.

Results

Audiometric tests were carried out on 6 WA
participants, all with hearing around OdBHL
or better through the majority of the fre-
qgquency range under test. In total 96 results
were taken (48 per ear) between 250Hz &
8kHz.

Result improved by -5dB or more 23.96
Same result 28.13

Result worsened by 5dB or more 47.92

The results for the tests with and without noise have been compared, with the table above
showing the variation from the first no noise test, to the second test with simulated

background noise. The graphs below show each participants variation from their first set of
tests results, from 250Hz to 8kHz.

Difference from original test result, left ear Difference from original test result, right ear
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Conclusions

Nearly 50% of test results became worse after/the
introduction of noise to the environment, indicating
that the recommended maximum levels may be too
high to carry out an audiometric test down to OdBHL
or lower.

Due to the lack of background information regarding
the original measurement procedure it is difficult to
establish whether a filtered pink noise signal is an
acceptable method of replicating the maximum levels
provided in BS8253-1:2010. Due to the signal being
constant rather than impulsive it may not simulate a
“real life” noise level accurately, as impulsive sounds
may be perceived as more distracting than constant
ones.

It is unlikely that many test spaces that were not
specifically built for the purpose of carrying out an
audiometric test are suitable for their task as this test
has shown that even a relatively low level of noise can
have an impact on results.

Further Study

Further measurement with an increase in the number of
test subjects as well as incremented increases to
background noise levels may be able to determine the
level at which a person with good hearing would be
unable to achieve a result to OdBHL or better.

Audiometry carried out with impulsive background
noise present would be a more accurate representation
of real life conditions however the test procedure for
this would be difficult to make fair for all participants.

The origins of the maximum permissible background
levels provided in BS8253-1:2010 should be
determined.
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