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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
AV-003, Acoustics Human Effects. After consultation with stakeholders in both countries,
Standards Australia and Standards New Zealand decided to develop this Standard as an
Australian Standard rather than an Australian/New Zealand Standard.

This Standard is identical with, and has been reproduced from ISO 8253-1:1989, Acoustics—
Audiometric test methods, Part 1: Basic pure tone air and bone conduction threshold
audiometry.

The objective of this Standard is to specify the procedures and requirements for air conduction
and bone conduction.

Committee AV-003 agreed that the following sentences should be added:

(a) Clause 5.1, paragraph 1—Guidance on recent exposure can be obtained from
AS/NZS 1269.4, Occupational noise management, Part 4: Auditory assessment.

(b) Clause 12, paragraph 1—It is recommended that for Stages B and C, the calibration be
recorded and any non-compliance noted.

In addition, the following should be noted:

(i) Delete the last sentence of Clause 4.1, as ISO Standards for calibration of insert and
circum-aural earphones now exist (ISO 389-2 an ISO 389-8).

(ii)) Delete the last sentence of Clause 6.2.3.2, Note 2, as an ISO Standard for calibration of
insert earphones now exists (ISO 389-2).

(iii) In Clause 11.1 and Tables 2 and 4, slow time constant should be used as it is not specified
if the measurement of L,,,, for ambient noise is with a ‘slow’ or ‘fast’ time constant. This
will make quite a difference if impulse noises are present.

(iv) Since the publication of the source Standard, IEC Standards have been renumbered as the
IEC 60XXX series. References to IEC 318, IEC 373, IEC 645, IEC 651, and IEC 804
should now read IEC 60318, IEC 60373, IEC 60645, IEC 60651 and IEC 60804

respectively.

(v) IEC225 and IEC 303 have been revised and amalgamated as IEC 60318-3,
Electroacoustics—Simulators of human head and ear, Part 3: Acoustic coupler for the
calibration of supra-aural earphones used in audiometry. 1SO 7566 has been superseded
by ISO 389-3, Acoustics—Reference zero for the calibration of audiometric equipment,
Part 3: Reference equivalent threshold force levels for pure tones and bone vibrators.

As this Standard is reproduced from an International Standard, the following applies:

(A) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(B) In the source text ‘this part of ISO 8253’ should read ‘this Australian Standard’.

(C) Substitute a full point for a comma as a decimal marker.

Accessed by MONASH UNIVERSITY LIBRARY on 14 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS ISO 8253.1-2009


http://www.avadocuments.com/doc/as-iso-8253-1-2009
http://www.avadocuments.com/doc/as-iso-8253-1-2009

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian Standard

ISO AS ISO

389  Acoustics—Standard reference zero for 389 Acoustics—Reference zero for the
the calibration of pure tone air calibration of audiometric equipment
conduction audiometers (series) (series)

IEC AS IEC

645  Audiometers 60645 Electroacoustics—Audiological

equipment

60645.1 Part 1: Pure-tone audiometers
(IEC 60645-1:2001, MOD)

60645.2 Part 2: Equipment for speech
audiometry

60645.3 Part 3: Auditory test signals of short
duration for audiometric and neuro-
otological purposes

60645.4 Part 4: Equipment for extended high
frequency audiometry

651 Sound level meters 61672 Electroacoustics—Sound level
meters
804  Integrating-averaging sound level 61672.1 Part 1: Specifications
meters

61672.2 Part 2: Pattern evaluation tests

AS/NZS
225  Octave, half-octave and third-octave 4476 Acoustics—Octave-band and
band filters intended for the analysis of fractional-octave-band filters
sounds and vibration

Only international references that have been adopted as Australian or Australian/New Zealand
Standards have been listed.
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INTRODUCTION

This International Standard lays down requirements and procedures for carrying out
basic audiometric tests in which pure tones are presented to the test subject using
earphones or bone vibrators. Electrophysiological test methods are not included. Pro-
cedures for air conduction threshold audiometry for hearing conservation purposes are
given in 1SO 6189. Where appropriate, both International Standards have been
brought into line with one another.

In order to obtain a reliable measure of hearing ability, many factors are involved.
IEC 645 specifies requirements for audiometers. It is essential that audiometric equip-
ment, when in service, be checked and the calibration maintained. This part of
ISO 8253 outlines a calibration scheme. To avoid masking of the test signal by ambient
noise in the audiometric test room, the levels of the ambient noise shall not exceed cer-
tain values, depending upon the method of signal presentation to the test subject, i.e.
by earphone or by bone vibrator. This part of ISO 8253 gives maximum permissible
ambient sound pressure levels which shall not be exceeded when hearing threshold
levels down to 0 dB have to be measured. It indicates the maximum ambient sound
pressure levels which are permissible when other minimum hearing threshold levels
have to be measured. It sets out procedures for determining hearing threshold levels by
pure tone air conduction and bone conduction audiometry. For screening purposes,
only methods for air conduction audiometry are outlined.

Audiometry can be performed by using
a) a manual audiometer;
b) an automatic recording audiometer;

c) computer-controlled audiometric equipment.

Methods for threshold audiometry are given for these three types of signal presenta-
tion. For screening purposes, only methods using a manual or a computer controlled
audiometer are set out.

The procedures are applicable to the majority of adults and children. Other procedures
may yield results equivalent to those derived by the procedures specified in this part of
ISO 8253. For very young, aged or sick people, some modification of the recom-
mended procedures is likely to be required. This may result in a less accurate measure-
ment of hearing.

Accessed by MONASH UNIVERSITY LIBRARY on 14 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS ISO 8253.1-2009


http://www.avadocuments.com/doc/as-iso-8253-1-2009
http://www.avadocuments.com/doc/as-iso-8253-1-2009

Accessed by MONASH UNIVERSITY LIBRARY on 14 Jun 2015 (Document currency not guaranteed when printed)

AUSTRALIAN STANDARD

Acoustics — Audiometric test methods —

Part 1:

Basic pure tone air and bone conduction threshold audiometry

1 Scope

This part of ISO 8253 specifies procedures and requirements for
air conduction and bone conduction threshold audiometry. For
screening purposes, only air conduction pure tone audiometric
test methods are described. The procedures may not be ap-
propriate for special populations, for example very young
children.

Some audiometric procedures need to be carried out at levels
above the hearing threshold levels of the subjects. These and
other tests are not described in this part of ISO 8253.

Procedures and requirements for speech audiometry, elec-
trophysiological audiometry, and where loudspeakers are used
as a sound source are not specified. Air conduction threshold
audiometry for hearing conservation purposes is described in
1SO 6189.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 8253. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO 8253 are encouraged to
investigate the possibility of applying the most recent editions
of the standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 389 : 1985, Acoustics — Standard reference zero for the
calibration of pure tone air conduction audiometers.

ISO 7566 : 1987, Acoustics — Standard reference zero for the
calibration of pure-tone bone conduction audiometers.

IEC 225 : 1966, Octave, half-octave and third-octave band
filters intended for the analysis of sounds and vibrations.

IEC 303 : 1970, /EC provisional reference coupler for the calibra-
tion of earphones used in audiometry.

IEC 318 : 1970, An IEC artificial ear, of the wideband type, for
the calibration of earphones used in audiometry.

IEC 373 : 1971, An IEC mechanical coupler for the calibration of
bone vibrators having a specified contact area and being
applied with a specified static force.

IEC 645 : 1979, Audiometers.
IEC 651 : 1979, Sound level meters.

IEC 804 : 1985, /ntegrating-averaging sound level meters.

3 Definitions

For the purposes of this part of ISO 8253, the following defini-
tions apply.

3.1 air conduction: The transmission of sound through the
outer and middle ear to the inner ear.

3.2 acoustic coupler: A cavity of specified shape and
volume which is used for the calibration of an earphone in con-
junction with a calibrated microphone to measure the sound
pressure developed within the cavity.

NOTE — An acoustic coupler is specified in IEC 303.

3.3 artificial ear: A device for the calibration of an earphone
which presents to the earphone an acoustic impedance
equivalent to the impedance presented by the average human
ear. It is equipped with a calibrated microphonz for the
measurement of the sound pressure developed by the ear-
phone.

NOTE — An artificial ear is specified in IEC 318.

3.4 bone conduction: The transmission of sound to the
inner ear primarily by means of mechanical vibration of the
cranial bones.

3.5 bone vibrator: An electromechanical transducer in-
tended to produce the sensation of hearing by vibrating the
cranial bones.
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3.6 mechanical coupler: A device designed to present a
specified mechanical impedance to a vibrator applied with a
specified static force and equipped with a mechano-electrical
transducer to measure the vibratory force level at the surface of
contact between vibrator and mechanical coupler.

NOTE — A mechanical coupler is specified in IEC 373.

3.7 otologically normal person: A person in a normal state
of health who is free from all signs or symptoms of ear disease
and from obstructing wax in the ear canal, and who has no
history of undue exposure to noise.

3.8 hearing threshold: The lowest sound pressure level or
vibratory force level at which, under specified conditions, a per-
son gives a predetermined percentage of correct detection
responses on repeated trials.

3.9 equivalent threshold sound pressure level (monaural
earphone listening): For a given ear, at a specified frequency,
for a specified type of earphone and for a stated force of
application of the earphone to the human ear, the sound
pressure level set up by the earphone in a specified acoustic
coupler or artificial ear when the earphone is actuated by that
voltage which, with the earphone applied to the ear concerned,
would correspond to the hearing threshold.

3.10 reference equivalent threshold sound pressure
level (RETSPL)}: At a specified frequency, the modal value of
the equivalent threshold sound pressure levels of a sufficiently
large number of ears of otologically normal persons of both
sexes aged between 18 years and 30 years inclusive, expressing
the hearing threshold in a specified acoustic coupler or artificial
ear for a specified type of earphone.

3.11 equivalent threshold force level (monaural
listening): For a given ear, at a specified frequency, for a
specified configuration of bone vibrator and for a stated force
of application of the bone vibrator to the human mastoid bone,
the vibratory force level set up by the bone vibrator on a
specified mechanical coupler when the bone vibrator is ac-
tuated by that voltage which, with the bone vibrator applied to
the mastoid bone concerned, would correspond to the hearing
threshold.

3.12 reference equivalent threshold force level (RETFL):
At a specified frequency, the mean value of the equivalent
threshold force levels of a sufficiently large number of ears of
otologically normal persons of both sexes aged between
18 years and 30 years inclusive, expressing the hearing
threshold in a specified mechanical coupler for a specified type
of bone vibrator.

3.13 hearing level of a pure tone (at a specified frequency,
for a specific type of transducer and for a specified manner of
application): The sound pressure level (or the vibratory force
level) of a pure tone, produced by the transducer in a specified
artificial ear or acoustic coupler (or mechanical coupler) minus
the appropriate reference equivalent threshold sound pressure
level (or reference equivalent threshold force level).

3.14 hearing threshold level of a given ear (at a specified
frequency and for a specified type of transducer): The hearing
threshold at that frequency, expressed as hearing level.

3.15 occlusion effect: The change (usually an increase) in
level of a bone-conducted signal reaching the inner ear when
an earphone or an earplug is placed over or at the entrance of
the ear canal, thereby forming an enclosed air volume in the
external ear. The effect is greatest at low frequencies.

3.16 masking:

(1) The process by which the hearing threshold of a given
ear to a particular sound is raised by the presence of another
{masking) sound.

(2) The amount by which the hearing threshold level of a
given ear is so raised, expressed in decibels.

3.17 effective masking level of a noise band: A level
equal to that hearing level of a pure tone — the frequency of
which coincides with the geometric centre frequency of the
noise band — to which the threshold of hearing of the pure
tone is raised by the presence of the masking noise band.

NOTE — IEC 645 specifies that masking levels for narrow band noise
be calibrated in terms of effective masking level.

3.18 vibrotactile threshold level: The level of the vibratory
force or sound pressure at which a person gives a predeter-
mined percentage of correct detection responses on repeated
trials due to the sensation of vibration on the skin.

3.19 pure-tone audiometer: An electroacoustic instru-
ment, equipped with earphones, that provides pure tones of
specified frequencies at known sound pressure levels. In addi-
tion, it may be equipped with bone vibrator(s) and/or masking
facilities.

3.20 manual audiometer: An audiometer in which the
signal presentations, frequency and hearing level selection and
recording of the results are performed manually.

3.21 computer-controlled audiometer: An audiometer in
which the test procedure is controlled by computer. For the
purposes of this part of ISO 8253, a computer is considered as
any electronic device that has a program controlling the test
procedure.

3.22 automatic recording audiometer: An audiometer in
which hearing level variations are under the subject’s control
and are recorded automatically.

3.23 sweep-frequency audiometer: An automatic re-
cording audiometer where the frequency is varied continuously
or in steps much smaller than one-third octave.

3.24 screening audiometry: Screening audiometry is a
pass-fail procedure where pure tones of a fixed level, the
screening level, are presented.
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