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Executive Summary

1. Equipment and test environment

 Audiometer, transducers and response buttons SHALL be clean and calibrated. (Strong Recommendation)
e Ambient noise SHOULD NOT exceed the levels permitted (35dB (A)) measured by the sound level meter. (Conditional Recommendation)
¢ Infection control measures SHOULD be applied. (Conditional Recommendation).

2. Preparation of the test (Strong Recommendation)

e Otoscopic examination: Findings recorded, including the presence of wax and ear canal collapse. Occluding wax SHALL be removed prior to audiometry and use insert earphone
in case of ear canal collapse.

e Subject SHALL be asked about any exposure to loud noise during the previous 24h. If the answer is yes, then more details SHOULD be obtained regarding the exposure and results
recorded. Temporal threshold shift should be taken into consideration. It may be necessary to re-test the subject at a time when they have had no recent exposure to noise.

e Subjects SHALL be asked if they have tinnitus, if yes, start with ear without tinnitus and a frequency modulated or warble tone may be used as a stimulus. It is essential to record
at which frequencies and in which ears warble tones were used. The use of pulsed tones and narrow-band noise is not advised due to calibration and perception problems.

¢ Subjects SHALL be asked if they have better hearing in one ear, if so, testing SHOULD commence with that ear.

3. Threshold Estimation (Air/Bone conduction audiometry)

¢ Instructions: Remove any hearing aids, also any glasses, headwear or earrings that may obstruct the correct placement of the transducers, cause discomfort or affect sound
transmission. Wherever possible, hair, scarves etc, SHOULD NOT be allowed to sit between the ear and the transducer. (Conditional Recommendation)
e Subject’s response: SHOULD be clear. (Conditional Recommendation)

Earphones:
There are three main types of transducers that can be used for air-conduction audiometry: supra-aural, circum-aural and insert earphones. (Strong Recommendation)
Test order (Conditional Recommendation)
Start with the better-hearing ear (according to the subject’s account) and at 1000 Hz. Next, test
2000 Hz, 4000 Hz, 8000 Hz, 500 Hz and 250 Hz in that order. Then, for the first ear only, retest at 1000 Hz.
Timing of the test stimuli (Conditional Recommendation)
The duration of the presented tone SHALL be varied between 1 and 3 seconds. The interval between the tones SHALL be varied between 1 second and at least 3 seconds.
Initial familiarization (Conditional Recommendation)
Present a tone of 1000 Hz that is clearly audible (e.g. at 40 dB HL for a normally hearing subject or approximately 30 dB above the estimated threshold for a subject with a hearing
impairment, but never more than 80 dB HL). If there is no response, increase in 10-dB steps until a response occurs. If the tone is still inaudible at 80 dB HL, increase 5-dB steps until
a response occurs, taking care to monitor the subject for discomfort.
Method for finding threshold. (Conditional Recommendation)
Threshold is defined as the lowest level at which responses occur in at least half of a series of ascending trials with a minimum of two responses required at that level. Apply the
method of (Down 10dB up 5dB till 50% response)
+/- masking. Start with 1 KHz. Proceed to the next frequency, starting at a clearly audible level (e.g. 30 dB above the adjacent threshold) in the frequency range 250-8000Hz.
Variations in technique SHALL be recorded (Strong Recommendation)
Bone conduction audiometry
Placed over the mastoid prominence of the worse hearing ear (Strong Recommendation)
Performed in the frequency range 500 Hz to 4000. Tested ear should be occluded with ear plug when testing 4000 Hz b-c. The procedure is similar to the AC audiometry. (Conditional
Recommendation)
4. Masking (Conditional Recommendation)
Cross-hearing and masking

Rule 1
Masking is needed at any frequency where the difference between the left and right not-masked a-c thresholds is 40 dB or more when using supra- or circum-aural earphones or 55
dB when using insert earphones.

e Rule 2

Masking is needed at any frequency where the not- masked b-c threshold is better than the air-conduction threshold of either ear by 10 dB or more.



e Rule3
. Masking will be needed where the b-c threshold of one ear is more by 40 dB (if supra or circum-aural earphones have been used) or 55 dB or more (if insert earphones have been
used) than the not- masked a-c threshold attributed to the other ear.
e Instructions for masking
Procedurefor masking (plateau-seeking method for masking)
¢ Re-establish hearing threshold in the test ear by presenting the tone and seeking the response without masking noise to remind the subject what to listen for.
¢ Introduce masking noise to the non-test ear. The initial level of masking should be the effective masking level which is equal to the tonal threshold level of that ear at that frequency.
¢ Using increments of 10 dB in masking noise, until you have at least four measurements (including the initial starting point) and until three successive measurements yield the same
tonal threshold. You may be unable to obtain this plateau due to maximum level of the audiometer being reached or because the subject finds the masking noise uncomfortable.
5. AudiometricDescription Recommended format and symbols (Conditional Recommendation)

e  Five descriptor average hearing thresholds levels (dB HL) according to (ASHA, 2015). These are based on the average of pure tone hearing threshold at frequencies (250Hz, 500
Hz, 1KHz,2 KHz and 4KHz).

billy 26-40 (Adults)/ 16-40 (Children)
Moderate 41-55
Moderately Severe 56-70
Severe 71-90
Profound More than 91

Report SHOULD illustrate (Type, Degree and configuration) of the hearing loss. There are three basic types of hearing loss: conductive, sensorineural hearing loss (SNHL), and mixed
(ASHA, 2005). The configuration, or shape, of the hearing loss refers to the degree and pattern of hearing loss across frequencies. For example, a hearing loss that only affects the
high tones would be described as a high-frequency loss.

. Recommended format and symbols as the following table (ASHA, 1990).
. Air-conduction symbols SHOULD be connected with continuous straight lines; bone-conduction symbols SHOULD be joined with broken lines.
Response No
response
Air RT Left | RT Left
conduction

Unmasked O ” }’O ”_\‘
A A

Masked

O . O,
Bone
conduction < > < >
Unmasked s A
Masked

[ 1 L 1




Infroduction, purpose, scope and audience

Introduction

Pure tone audiometry air conduction and bone conduction are basic and common practices for hearing assessment. Different methods are encountered during doing PTA. Here we apply
general guidelines for the audiologist that they should follow in order to reach the ideal results.

Scope:
The scope of the guideline is to establish unified clinical practice guidelines for PTA measurement and interpretation of the results for appropriate referral of adults and older children in
Egypt.

Methods

Methods of development
Stakeholder Involvement: Individuals who were involved in the development process. Included the above-mentioned Audiology Chief Manager, Audiology Executive
Manager, Assembly Board, Grading Board and Reviewing Board.

Information about target population experiences were not applicable for this topic.

The adaptation cycle passed over: set-up phase, adaptation phase (Search and screen, assessment: currency, content, quality & /decision/selection) and finalization
phase that included revision and external reviewing.

Search Method:
Electronic database searched: Pubmed, Medline, Google Scholar, Egyptian Knowledge Bank, Medscape.

Keywords:
Puretone Audiometry, Air Conduction, Bone Conduction, Masking, Hearing Loss, Guidlines
Time period searched: From 2005 to 2018

Results

Four guidelines were assessed by three audiovestibular medicine experts. The “Pure-tone air- conduction and bone-conduction threshold audiometry with and without masking” the
recommended procedure by the British Society of Audiology BSA (2017) had the highest scores as regards the currency, contents, and quality. It was graded by 23 audiovestibular
medicine consultants and reviewed by four expert reviewers.

Setting: Primary, secondary and tertiary care centers & hospitals, and related specialties.



Interpretation of strong and conditional recommendations for an intervention

Audience Strong recommendation

Conditional recommendation

Patients Most individuals in this situation
would want the recommended
course of action; only a small
proportion would not.

Formal decision aides are not
likely to be needed to help
individuals make decisions
consistent with their values and
preferences.

Most individuals in this situation
would want the suggested course
of action, but many would not

Clinicians Most individuals should receive
the intervention.

Adherence to the
recommendation could be used as
a quality criterion or performance

Different choices will be
appropriate for individual patients,
who will require assistance in
arriving at a management
decision consistent with his or her

indicator. values and preferences. Decision
aides may be useful in helping
individuals make decisions
consistent with their values and
preferences.

Policymakers The recommendation can be Policy-making will require
adopted as policy in most substantial debate and
situations. involvement of various

stakeholders.

WHO handbook for guideline development — 2nd ed.
Chapter 10, page 129




The Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach to Decision frameworks (GRADE Working Group
2013)

Grade Definition

High We are very confident that the true effect lies close to that of the estimate of the
effect.

Moderate We are moderately confident in the effect estimate: the true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is substantially
different

Low Our confidence in the effect estimate is limited: the true effect may be substantially

different from the estimate of the effect.

Very Low We have very little confidence in the effect estimate: the true effect is likely to be
substantially different from the estimate of effect



Recommendations,

The following statements and flowchart were adapted from the Guidelines from (The “Pure-tone air- conduction and bone-conduction threshold audiometry with and
without masking” the recommended procedure by the British Society of Audiology BSA (2017)) which received the highest scores as regards the currency, contents, and
quality.

Recommendations statements

Accepted statements

Modified statements

Added statements

Strength of Evidence Study Referenc
Statement topic Action recommendation recommendati Quality Type es
on according
to BSA

I. Equipment and
test
environment

II. Preparation of the
test subjects And
full history taking




III. Air-
conduction
audiometry




Mid frequencies may be required in presence of > 20dB Very
difference between two adjacent octave frequencies in Conditional low
frequency range (250-8000 Hz) (Modified from ASHA 2005). recommendation

Expert opinion | [5]

III. Air-
conduction
audiometry




IV. Variants in methods

5. Ascending technique may be adopted in certain Low, very low

patients, such as non-organic HL, elderly and
inattentive. study + expert
opinion

Observationa




Evidence Study Referenc
es

Strength of -
Statement topic Action recommendation recommendati Quallty Type
on according
to BSA

V. Bone conduction
audiometry




VI. Masking




Evidence Study Referenc
Type es

Strength of li
Statement topic Action recommendation recommendati Quality
on according
to BSA




VII. Recommended
format and
symbols

Air conduction
Unmasked

Masked

Bone conduction
Unmasked

Masked




Evidence Study Referenc
Type es

Strength of li
Statement topic Action recommendation recommendati Quality
on according
to BSA

VIII. Descriptor
Average hearing
threshold levels
(dB HL)




Quoted from Schlauch, R. S., & Nelson, P. B. (2009)

Flat

<5-dB rise or fall per octave

Gradually falling

5-to 15-dB increase per octave

Sharply falling 15- to 20-dB increase per octave
Precipitously Flat or gradually sloping, then threshold
falling increasing at 25 dB or more per octave
Rising >5-dB decrease in threshold per octave
Peaked 20-dB or greater loss at the extreme

frequencies, but not at the mid frequencies
Trough 20-dB or greater loss in the mid

frequencies (1,000-2,000 Hz),

but not at the extreme

frequencies (500 or 4,000 Hz)

Notched 20-dB or greater loss at one frequency

with complete or near-complete recovery
at adjacent octave frequencies

Conditional
recommendation

Very low

Expert opinion

(17]







Evidence Study Referenc

Strength of .
Statement topic Action recommendation recommendati Quality Type es
on according
to BSA

IX. Calibration




X. Guidelines of PTA in
outbreaks:

During The terrible COVID 19 outbreak, we adapt the
Guidelines that were published with AIHHP, BAA, BSA &

BSHAA
, 2021 updated June 2021.

The following are the main points that should be followed
during the pandemics:

Apply triage system to determine which patient will be
suitable for face to face appointment

A) Questions you should ask to triage for Covid-19
symptoms

Do you or anyone in your household/bubble:

I. have coronavirus?

I1. have a new continuous cough?

III. have a high temperature (37.8°C or over?)

IV. have a loss or change in your sense of smell or taste?

V. Have you or any member of your household/bubble been
told to self-isolate after travel from a high-risk country or
contact from test and trace?

B) During an appointment the following must be
observed:

e  Best practice hand hygiene

e  The use of Type II R facemasks for staff and patients
(if tolerated) is required.

e Physical Distancing of 2 meters remains best practice
unless providing clinical care. If this is not possible the
use of physical barriers as agreed with local infection
prevention should be considered.

e  Best Practice respiratory hygiene (‘catch it, bin it, kill it")
and avoiding touching your face with your hands is
required.

C) After an appointment the following should be
observed:

* Leave enough time to doff any PPE, to clean high touch
areas a patient has been in contact with, and to prepare for
the next patient.

Conditional
recommendation

Very
low

Expert opinion

(18]










Research needs

There is a need to conduct guidelines based on multicentric systematic reviews and to determine the
validity of pure tone audiometry telemedicine.

Monitoring and evaluating the impact of the guideline

Monitoring/ Auditing Criteria
To assess guideline implementation or adherence to recommendations. To ensure that the clinicians can do
PTA measurements with sticking to the guidelines and thus lower the bias rate originating from false
techniques.
e The audiometer, headphones and all connections are clean and regularly calibrated.
The date of last calibration is written.
Infection control measures
Ambient noise in the sound treated room is less than 35dB(A)
AC, BC and masking are done according to the recommended procedure in the guideline.
The audiogram is drawn according to the recommended format and symbols.
The report has full description of the audiogram (type, degree and configuration of hearing loss)

Updating of the guideline

Updating Procedure:

Any recommendation of this guideline will be updated when new evidence that could potentially impact the
current evidence base for this recommendation is identified. If no new reports or information are identified
for a particular recommendation, the recommendation will be revalidated. The focus will be on
recommendations supported by very-low- or low certainty evidence and where new recommendations or a
change in the published recommendations may be needed.

Annexes

Editorial Independence:

e This guideline was developed without any external funding.
e All the guideline development group members have declared that they do not have any competing
interests.



Annex 1: Guideline Flowchart

Pure-tone air-conduction and bone- conduction threshold audiometry with and without

masking (in adults and older children)

i Clean, calibrated equipment and ambient noise SHOULD not exceed 35dB (A)
Equipment

and Test
Environment*

*Infection control measures SHOULD be considered (Adonted)

(TTS SHOULD be taken into
consideration and re-test the tinnitus and use warble
subject ata time when they tones for testing the

Preparation of have had no recent exposure to ear with tinnitus
the test noise

Start with ear without

Collapsed -
Waxor FB ear Noise
No Exposure
in past
24hours
yes J yes

Insert earphone

referto ENT for

with disposable
removal the FB and foam tip SHOULD No
pvax be usedfor
directingthe
sound straight

into the ear canal

Start threshold estimation
Remove any hearing aids, any glasses, headwear or earrings that may
obstruct the correct placement of the transducers
Start threshold estimation with better ear
Initial familiarization (Presenta tone of 1000 Hz that is clearly audible)

Draw your audiogramusing
recommended formatand
symbols

A-Caudiometry &B-C
(Down 10dB up 5dB till
50% response) +/-

Type, Degree and
configuration of the hearing
masking. Start with 1 loss should beclarified at

KHz the report

Keywords; FB: Foreign body, TTT; temporal threshold shift, A-C; air conduction and B-C; bone
conduction




Annex 2: Tables of appraisal of selected guidelines: Currency (table 1), Content (table 2) and

Quality (table 3) of the selected guidelines.

1.Assessment of Currency (table 1):

No Guideline name

1 Pure-tone air-
conduction and
bone- conduction
threshold
audiometry with
and without
masking

2 Pure-tone air-
conduction and
bone- conduction
threshold
audiometry with
and without
masking

3 ASHA 2005

4 French Society of
ENT (SFORL)
guidelines (short
version):
Audiometry in
adults and children

Organization

British Society of
Audiology

British Society of
Audiology

American
Speech-
Language-
Hearing
Association
(ASHA)

French Society of
ENT (SFORL)

Date of
publication

January
2017

August
2018

2005

Jaunuary
2018

Date of
review

January
2022

2023

Age
Demography

Adult and old
children

Adult and old
children

Adult

Adult and
Children



2- Assessment of Quality (Table 2)

Domain

Transparency
Conflict of interest
Development group
Systemic Review
Grading of evidence
Recommendation

External Review

Updating

BSA 2017

3- Content (Table 3)

BSA 2018 ASHA

SFORL

Criteria BSA2017 BSA2018 ASHA 2005 | SFORL
2018

Credibility IBSA 2011 | BSA 2011 | ANSI2004 |7

9 9 9
Observability 9 9 8 5
Relevance 9 9 8 6
Relative 9 8 7 6
Advantage
Easy to install and |9 9 7 7
understand
Compatibility 9 9 7 6
Testability 9 9 9 6
Total 63 62 55 43




Annex 3: The risks and benefits of added and/or modified statements.

Original statement The statement to be adapted: Benefits

Action

Detection
1- 3000 and 6000 Hz may be of v dips
required in cases of high at these 2

. frequencie
frequency hearing loss .

facilitates
early
detection
of
suspected
cases of
retrocochl
ear
lesions,
very
important
in noise
induced
hearing
loss, and
in tinnitus
patients.

Risk/Harm

Increase the
examination
time.

2- Audiometric symbols According to ASHS, 1990
The
Not including the masked air MODALITY original in
conduction symbols the
AR CONDUCTION=EARPHOMNES AT

UNMASKED did not
involve

the
4 | BONE CONDUCTION-MASTOID e A

UNMASKED ) conductio
n symbols.

Air comductaon, masked if secesary

Bone coaduction, nat maiked
Booe coaduction, masked
Uncomforuble vudiness level

— o £

No harm




3- Audiometric descriptors
and configurations

Mild hearing 21-40
loss:
Moderate
hearing loss:
Severe
hearing loss:

Profound excess of
hearing loss: 95

41-70

71-95

Four audiometric descriptors are
given. These are based on the average
of the pure-tone a-c hearing threshold
levels at 250, 500, 1000, 2000 and 4000
Hz

Averages do not imply any particular
configuration of hearing loss and do
not exclude additional terms (e.g.
profound high-frequency hearing loss)
being used.

Mild 26-40

moderate 41-55

Moderately 56-70

severe

severe 71-90

profound More than
91

e Five audiometric descriptors are More Vi [Fere
given According to ASHA, 2015 but precise
in contrary to ASHA 2015, we adopt | ;.4 widely
the average of pure tone hearing UGER
threshold at frequencies (250Hz,
500 Hz, 1KHz, 2KHz, and 4KHz)
instead of 250Hz to 2KHz.
e We also clarify that as described
previously by Northern and Downs
(2002) that 15 dB HL as the upper
limit for normal hearing for children
between 2 and 18 years of age
The configuration, or shape, of the More No harm
hearing loss refers to the degree and precise
pattern of hearing loss across | and more
frequencies. informativ
For example, a hearing loss that only e.

affects the high tones would be described
as a high-frequency loss.

On the other hand, if only the low
frequencies were affected, the
configuration would show poorer hearing
for low tones and better hearing for high
tones. Some hearing loss configurations
are flat, indicating the same amount of
hearing loss for low and high tones (ASHA,
2015).

Moreover, if there is V dip at certain
frequency, it should be described.

We adapt the following table for the
configuration description: quoted from
Schlauch, R. S., & Nelson, P. B. (2009).

<5-dB rise or fall per

Flat octave

Gradually 5- to 12-dB increase
falling per octave

Sharply 15- to 20-dB increase
falling per octave

Precipitousl | Flat or gradually
y falling sloping, then threshold
increasing at 25 dB or
more per octave




Rising >5-dB  decrease in
threshold per octave
Peaked 20-dB or greater loss at
the extreme
frequencies, but not at
the mid frequencies
Trough 20-dB or greater loss in
the mid frequencies
(1,000-2,000 Hz),

but not at the extreme
frequencies (500 or
4,000 Hz)

Notched 20-dB or greater loss at
one frequency

with complete or near-
complete recovery at
adjacent octave
frequencies

During The terrible COVID 19 outbreak, Very Time
4- Guidelines of PTA in we adapt the American Academy | beneficial consuming
outbreaks: Guidelines that were prescribed for | to protect and costly.
vestibular testing during COVID with | the health
No statements were described in BSA slight modification. provider
as how to deal in highly infectious Stlaff a:d
circumstances as in COVID 9 also the
personnel
seeking

the PTA
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