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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documérnt may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This{document was prepared by Technical Commiittee ISO/TC 43, Acoustics.

Any feedback or questions on this documentshould be directed to the user’s national standpards body. A
complete listing of these bodies can be feund at www.iso.org/members.html.

© IS0 2020 - All rights reserved v


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=22f5aeae15ebc5a0ed194ce945e63e9c

ISO 21388

Introdu
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ction

The World Health Organisation (WHO) estimates that there are 360 million people with hearing
impairment, approximately 5,3 % of the world population[2Zl. Hearing aids (HAs) are one of the
most widely-used treatment options for people with a hearing loss[321[20], For the proper use of HAs,
hearing aid fitting management (HAFM) is a crucial issue for manufacturers, practitioners, hearing
aid professionals and especially for HA usersl321142l143], Individually optimized outcome of HA use is
supported by comprehensive HA fitting protocols[42] and the impact of “poor fit and comfort” can lead
to non-compliance, HA returnl43] and additional hearing loss with over-amplification. Accordingly, the
whole process of HA fitting should be optimized to achieve functional benefits, user satisfaction and

cost-effectiy

Two observj
the term "h
Secondly, it
written to t
many jurisd
understand

eness.

ptions are important to take into account when developing an HAFM standatd."Fi
baring aid fitting” is widely used[1el44l-[46] among service providers and industry seq
has potentially conflicting interpretations: while guidelines for HA fitfing have

ackle these issues by various national and professional bodies1Z1181[23} [32][34]-[37][4]
ictions are still not covered worldwide and there is a need to promote a more con
ng of the HA fitting process. It is likely that different understanding of fitting has |

non-unifornp care, outcome variability and, in many cases, dissatisfaction with the use of HAs.
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pre- and poj
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is to achievsg
knowledge,
collaboratio|
stages (clien

irpose of this document is thus to provide a general frameéwork for HAFM includin
t-fitting stages to make it more explicit and transparent so that all related tasks, incly
services, administration and financial aspects can be systematized. The overall obje
the best possible hearing rehabilitation, which can onlybe accomplished through adec
training and skills of the professional and a systematic approach to HA fitting in
in with the client. The general framework of HAFM in this document is divided in
t profile, counselling, hearing aid fitting, verifi¢ation and validation, post-fitting couns¢

and follow-yip) based on the common practices of hearing aid professionals, and as recommendsg

various pref
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the hearing aid fitting process into:stages, HAFM service providers can systemat

rstly,
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d by

cally

| administer the service components needed for high service quality, user satisfag
‘ed services, client self-efficacy~dnd compliance rates with HAs (e.g. consistently

environment, comfort for the HA users and sound quality. In addition, this docume
br making cost assessments for each stage or component, which can help improve
ng systems. Another possible application is to use this document as a minimum bas
ment of professignal training programs in HAFM.

tion,
sing

ending follow-up appointments). The stages focus on the components of the framewdrk to
rehabilitation outcomes(such as communication skills, speech intelligibility, perceptipon of

can
ublic
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Acoustics — Hearing aid fitting management (HAFM)

1 Scope

This document applies to hearing aid fitting management (HAFM) services offered by hearing aid
professionals (HAP) when providing benefit for their clients. The provision of hearing aids relies on
the knowledge and practices of a hearing aid professional, to ensure the proper fitting and adequate

Serv

This
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othe

ce in the interest of the client with hearing loss.

document specifies general processes of HAFM from the client profile to the-follow
nistering, organising and controlling hearing aid fitting through all stages.” It al
rtant preconditions such as education, facilities and systems that are reguired to en|
ces.

focus of this document is the services offered to the majority-ef’adult clients W
irment. It is recognized that certain populations with hearing loss-such as children, p
- disabilities or persons with implantable devices can require-services outside the g

document. This document generally applies to air conduction hearing aids and for the most

bone
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conduction devices.

ing loss can be a consequence of serious medical canditions. Hearing aid professiona
ition to diagnose or treat such conditions. When assisting clients seeking hearing rg
put prior medical examination, hearing aid professionals are expected to be observant g
ch conditions and refer to proper medical care;

her to the main body of the document, which specifies the HAFM requirements an
‘al informative annexes are provided.*Appropriate education of hearing aid professid
xercising HAFM. Annex A defines the competencies required for the HAFM process
5 a recommended curriculum forthe education of hearing aid professionals. Annex C if
appropriate fitting room. AnneXx’D gives guidance on the referral of clients for med
alist examination and treatment. Annex E is a recommendation for important infory

ing definitions of the most current terms related to HAFM.

he intention that th€se annexes be helpful to those who wish to deliver HAFM of the hig

Normativereferences

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
tedreferences, the latest edition of the referenced document (including any amendme

tup through
so specifies
sure proper

rith hearing
ersons with
cope of this
partalso to

Is are not in
habilitation
f symptoms

] processes,
nals is vital
es. Annex B
an example
cal or other
nation to be

hnged with the client duting the process of HAFM. Annex F is a comprehensive terminology list

hest quality.

heir content
applies. For
hts) applies.

IS0 8253-1, Acoustics — Audiometric test methods — Part 1: Pure-tone air and bone conduction audiometry

ISO 8253-2, Acoustics — Audiometric test methods — Part 2: Sound field audiometry with pure-tone and
narrow-band test signals

IS0 8253-3, Acoustics — Audiometric test methods — Part 3: Speech audiometry

IEC 60118-7, Electroacoustics — Hearing aids — Part 7: Measurement of the performance characteristics
of hearing aids for production, supply and delivery quality assurance purposes

IEC 60645-1:2017, Electroacoustics — Audiometric equipment — Part 1: Equipment for pure-tone and
speech audiometry
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[EC 60645-5, Electroacoustics — Audiometric equipment — Part 5: Instruments for the measurement of
aural acoustic impedance/admittance

IEC 61669, Electroacoustics — Measurement of real-ear acoustic performance characteristics of hearing aids

International Standard Classification of Education, ISCED. United Nations Educational, Scientific
and Cutural Oganization, 2011, ISBN 978-92-9189-123-8, http://uis.unesco.org/sites/default/files/
documents/international-standard-classification-of-education-isced-2011-en.pdf

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC|maintain terminological databases for use in standardization at the following addressgs:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Eleqtropedia: available at http://www.electropedia.org/

31
auditory dynamic range
difference between the hearing (3.7) threshold and the uncomfortable loudness level (UCL)

3.2
client
person with| hearing loss (3.8) being serviced by a HAP (3.13)

3.3
client profile
comprehengive record of a client’s (3.2) auditory functionality, social situation, activity opportuniities,
needs and ekpectations as well as a client’s audiological and medical history

34
ear impression
representatjon of the three-dimensional géometry of the relevant part of the concha and ear canal

3.5
fine-tuning
adjustment pf the hearing aid system (3.10) to best match the needs and preferences of the client (3.2)

3.6
fitting system
set of devicgs typically\comprising a computer, fitting software and a programming interface usgd to
adjust hearihg aids (3.9)

3.7
hearing
manner in which a person detects, discriminates, identifies and cognitively processes sounds

3.8
hearing loss
reduction of the hearing (3.7) ability

3.9

hearing aid

wearable electroacoustic instrument intended to process sounds in order to compensate for hearing
loss (3.8)

Note 1 to entry: Hearing aids are medical devices and comply with the requirements of IEC 60601-2-66.
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hearing aid system
customized structure consisting of one or two hearing aids (3.9), earmoulds and related components

such

3.11

as a remote control or interfaces to other information or communication systems

hearing aid fitting
systematic procedure for individualizing and optimizing a hearing aid system (3.10) to compensate for
hearing loss (3.8)

3.12

hear
HAF
systd

3.13
hear
HAP
pers
seled
hear

3.14
hear
systd
aid fi

Note
devel
outsi

3.15
max
maxi

3.16
pre-

;lls a;d f;tt;lls luauasculcut
M
matic process to administer, organise and control hearing aid fitting (3.11) through-all

ing aid professional

bn who is appropriately trained and has proven competency in professionally assess
ting, fitting and delivering hearing aid systems (3.10) and rehabilitation services to p
ng loss (3.8)

ing rehabilitation
matic process for improving functional hearing abilitiessand communication skills thrg
tting (3.11), counselling, instruction, education, training and developing listening skill

1 to entry: The term “habilitation” includes all rehabilitation processes with additional int
op listening, speech and language skills for prelingually deafened individuals such as childr
e the scope of this document.

imum output

setting of hearing aids

mum sound pressure level at thé€ output of a hearing aid (3.9) as adjusted by the HAP (3.

stages

ing hearing,
ersons with

ugh hearing
5

brventions to
en which are

ol
=
(O8]

configuration and adjustmentof a hearing aid (3.9) using a prescriptive rule and relevant audiplogical data
3.17

verification

provjsion of objeetivé evidence that a given item fulfils specified requirements

Note |1 to entfy:) In the field of hearing aid fitting (3.11), the verification usually means evaluating physical,
electroacousticand psycho-acoustic aspects of a hearing aid fitting by presenting signals to hearing|aids (3.9) in a
hearing aid\test box or a real-ear or by using functional gain measurement in accordance with ISO §253-2.

[SO : try replaced
with Note 1 to entry.]

3.18

validation

verification (3.17), where the specified requirements are adequate for an intended use

Note 1 to entry: In the field of hearing aid fitting (3.11), the verification usually means a comprehensive evaluation
of the user benefits of a hearing aid fitting using methods which include speech audiometry and subjective
response questionnaires.

[SOURCE: ISO/IEC Guide 99:2007, 2.45, modified - Example removed, Note 1 to entry added.]
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4 Service preconditions

4.1 General

For quality service provision, the following preconditions shall be fulfilled:

educational requirements;
facility requirements;

equipment requirements;

ethical §

Further pre

4.2 Educ

‘equirements.

ronditions are given by local applicable laws and regulations.

ational requirements

4.2.1 Genleral

The compet
rooted in ap
relevant prg
maintaining

In general, d
one type of
following n4
with a HAP

In order to f

propriate education from recognized educational institutiofs and organisations as w
ctical skills obtained in a structured process. Ongoing educdtion is required as it is vi
the competencies, skill levels and knowledge needed for best practice.

elegation of tasks to staff without the required education should not be permitted. More
staff can perform certain tasks in accordance with their specific educational backgr
tional or regional regulations. The overall responsibility of the service provision shal
with the education specified in 4.2.2.

acilitate the acquisition of practical skills, practices may include trainees from educat

programs ip their staff. Services performed, by trainees shall take place under the supervisi

a qualified
carried out

HAP who shall be present at the facilities and who remains responsible for all actiy
by the trainee.

4.2.2 Requirements for hearingaid/professionals

A minimum

education level 5-according to the International Standard Classification of Educs

ISCED, or equivalent is requitred in order to perform all stages of hearing aid fitting managemsg

level 6 educ

htion is recommmended.

It is recommended that the educational program includes the following academic topics:

mathematic
audiology, h

The followi

5 and science including acoustics, anatomy and physiology, psychology and lingui
paring.aid technology, hearing rehabilitation processes, hearing aid fitting.

bncies of persons delivering the service are essential to the quatity of service and should be

el as
ral to

than
pund
rest

jonal
bn of
rities

tion,

nt. A

basic
stics,

etric

hg_practical skills should be obtained through training: client interaction, audiomn

measurements, earmould management, hearing aid programming, fitting verification and validation,
hearing aid modification and repair.

Suggestions for minimum competencies of the HAP and a suitable education program are given in
Annexes A and B, respectively.

Any HAP shall have proven minimal competencies through testing in order to practice independently.

NOTE
education.

It is recognized that developing countries sometimes do not readily have access to this level of
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Maintenence of competencies and skills of hearing aid professionals

Hearing aid professionals shall receive ongoing education to maintain the competencies and increase
skill levels. Ten hours annually is the minimum, 20 hours or more is recommended.

Ongoing education can be acquired in multiple ways such as: in-class training, conferences,
manufacturer’s courses, e-learning, webinars and other recognized sources.

4.3

4.3.

Facility requirements

General

Facil
assed

that

be cl
runn
telep

Facil

ties for hearing aid provision should be of sufficient size to facilitate reception of ¢lig
sment, hearing aid provision, and maintenance of hearing devices. The facilities-shal
can accommodate the clinician, the client and at least one accompanying person. Fa
pan, safe and readily accessible for persons with disabilities. Facilities should also ha
ing water and toilets. The practice should be clearly identifiable and provide access tc
hone, SMS, fax, website or email. Hours of operation should be publiely, accessible.

ties for the cleaning and disinfection of equipment shall be ayailable. Moreover, h3

facilities and containers for the disposal of single use (and potentially contaminated) items

be p

4.3.2

Any
able

conty

Audi
with

rtovided.

Room requirements

consultation area shall be sufficiently private so that any other persons within the fag
to overhear conversations taking place. In addition, an appropriate ventilation and f
‘ol sould be considered, since sound treated gpoms can become warm and unpleasant.

bmetric testing rooms/areas shall comply with maximum ambient noise levels in
[SO 8253-1, and ISO 8253-3, to allow, threshold levels to be measurable down to 20 d

condpuction, and 30 dB HL for bone condtction. If it is desired to do sound field audiometry,

nois

¢ levels shall be in accordance with'ISO 8253-2 for measurable threshold levels down

Fitting areas also require a contrelled acoustic environment where:

fhe reverberation time should be less than 0,5 s at 500 Hz;

the equivalent A-weighted sound pressure level of the ambient noise shall be less than
wisual operating conditions averaged over at least 30 s;

The 30 s measurement period shall be representative of the steady-state ambient
fitting areailf'a longer measurement period leads to a different result, the averaging t
increased.

o deminant pure-tone components are in the ambient noise;

nts, hearing
| have a size
cilities shall
ve access to

contact via

nd washing
should also

ility are not
emperature

accordance
B HL for air
the ambient
0 20 dB HL.

15 dB under

noise in the
ime shall be

the minimum floor surface area is 10 mz and the minimum volume is 25 m>.

An example of a fitting room is shown in Annex C.

4.4

Equipment requirements

4.4.1 General

In order to provide quality services, a range of equipment is required. The equipment cited below is
considered the minimum requirement. All equipment shall be specific to the functions required and fit
for purpose.

© IS0 2020 - All rights reserved
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4.4.2 Audiometric equipment

For pure-tone audiometry, an audiometer shall be used for testing of air-conduction and bone-
conduction thresholds using masking when required. The audiometer can be part of an integrated
system with multiple functional modes. A pure-tone audiometer can also be used for measurement of

the most comfortable loudness level (MCL) and uncomfortable loudness level (UCL).

The audiometer shall be a pure-tone audiometer of Type 1 or Type 2 as specified in IEC 60645-1:2017.

The performance of this equipment shall be checked and calibrated according to ISO 8253-1.

For speech audiometry, equipment fulfilling the requirements of IEC 60645-1 shall be available. Power

amplifier and loudspeaker shall be available if sound field speech audiometry is performed

performanc

The maximy
exceed 12 m

A tympano
conductive ]
checked and

4.4.3

For inspect
sizes shall K
taking by
with suitab
for hands arf

4.4.4 Hea

A computer
relevant clig

4.4.5 Eleq

Electroacou
simulator (
IEC 60118-7

Equipment |
requiremen
[EC 60118-1

e of this equipment shall be checked and calibrated according to ISO 8253-3.

im interval between objective periodical checks of the audiometric equipment shal
onths. National or regional legislation can call for more frequent checks.

meter is recommended for impedance measurements to identify possible causg
nearing loss and possible reasons for referral. The performance of-this equipment shg
calibrated according to [EC 60645-5.

Equlipment for otoscopy and earmould impressions

on of the ear-canal and tympanic membrane, an otescope with ear specula of diffi
e available. Equipment for taking ear impressions shall also be available. For impre
oulding techniques the following shall be available: moulding syringes or moulding

d equipment. Ear impressions can also be taken by means of ear scanning systems.

ring aid programming equipment

system with suitable hardware and-software for hearing aid programming and stori
nt and fitting data shall be available.

troacoustic measurement equipment

stic equipment for measuring hearing aid characteristics on an acoustic coupler o
pain, output level, ‘distortion, induction pick-up coil sensitivity, etc.) in accordance
shall be availahle;

or in-situ m€asurement of real-ear acoustical characteristics of hearing aids fulfillin
s of IEC©61669 shall be available. The International Speech Test Signal (ISTS) as defin
5 shouldbe available for in-situ measurements.

The

1 not

bs of
11l be

brent
5sion
gun

e compounds for making earmould impressioris; otoblock/cotton dam; hygiene products

Ing of

I ear
with

o the
ed by

A sound cali[brator can be useful for in-practice calibration and checks of acoustic equipment.

It is recommended that the intervals between calibrations of electroacoustic measurement equipment
do not exceed twelve months.

4.4.6 Mai

ntenance tools

Tools and accessories required depend on the services offered. The following equipment is recommended
for maintenance of hearing aid systems:

— tools for drilling and polishing;

ultrasonic bath;

— set of screwdrivers, pliers and scalpel;

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=22f5aeae15ebc5a0ed194ce945e63e9c

IS0 21388:2020(E)

— scissors, forceps, disinfectant, sound tubes;

— picks and brushes;

— stethoscopic listening device;

— binocular magnifying glass or illuminated magnifying glass;

— vacuum pump, COmpressor or aerosol.

4.4.7 Demonstration samples

For dlemonstration of products, a selection of hearing aids, accessories and other assis

devi
(WR

4.5

4.5.1
The ]

4.5.2

HAP
in th|

es should be available. Wireless connectivity devices such as wireless remote migtoph

five hearing
pne systems

MS), TV-streamers, etc. should be part of the selection of accessories. An induction-loop can also be
usefil for demonstration of telecoils.

Ethical requirements

General

1AP shall always work with the goal of achieving the best pgssible solution for the clie

Professional competence

5 shall practice only within their scope of training, éxperience and competence. They sh
e provision of hearing health care that represéents the prevailing standard of practi

participate in a regular program of ongoing education.

Annd

4.5.3
In al
priva

The
sexu

4.5.4

The ]
enga
The

or pa

X A gives a detailed suggestion for minimum competencies of the HAP.

Relationship with clients

dealings with clients, the HAP shall be respectful and keep all personal informati
te and confidential.

HAP shall treat clients with respect, honesty and not abuse or exploit the client psy
hlly, physically or financially.

Conflict ofinterest

HAP is entitled to reasonable compensation for services to or on behalf of clients. The H

ould engage
ce and shall

bn gathered

chologically,

AP shall not

pe in practices and financial arrangements influencing decisions in the best interest o
HAP shall receive compensation only for services actually rendered to the client and

infrir

y a fee for maklng a referral The HAP shall refraln from competltlon adverse arran

f the clients.
not receive
ements that

sy hearing aid

manufacturers or other thlrd party health care professmnals resultmg in c1rcumvent10n of normal
competitive conditions.

When a HAP makes a written or oral public statement concerning a product of a company from which
they receive compensation, or a company which holds a significant equity position in the practice
or a company which they hold a significant equity position in, the HAP shall disclose the financial
relationship with that company.

4.5.5 Relationship with medical and other health practitioners

Hearing aid professionals shall represent themselves and their credentials to the public in a truthful
and honest fashion. A HAP should cooperate and communicate with other health care professionals in
order to provide the best care possible to clients.
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When a HAP recognises that communication and/or hearing problems can be caused by medical
conditions that require medical treatment, they shall refer to an appropriate medical practitioner.
Annex D gives guidance on indications that lead to a medical referral and how to interact with clients in
these situations.

The HAP shall undertake to make available to the physician and other involved service providers all
necessary and relevant documentation with consent of the client.

4.5.6 Relationship with colleagues

A HAP shall refrain from unjustifiable criticism of colleagues' judgement, training, knowledge or skills.

A HAP shall
superior, pr

4.5.7 Adv

A HAP ofte
applicable n|

5 Gener

5.1 Gene

The stages

not kKnowingly ignore professional misconduct or incompetence and shall report it to
bfessional college or applicable authority.

ertising

h advertises their services. The requirements related to such advertising are giv
ptional or regional directives and legislation.

nl stages of HAFM

ral

of HAFM shall be performed by a hearing aid professional, to ensure the best poq

outcome and adequate service in the interest of the client“These stages cover assessment o

client's nee(
rehabilitatid

Hearing aid
care. The e
counselling

Initially, thg
During the
counselling

Annex E giv
with the pri

The HAP sh

The general
hearing aid
framework

|s and degree of hearing loss followed by the selection and fitting of suitable hearing
n and short and long-term monitoring and support.

fitting shall consist of the delivery of the hearing aids, the fitting process and the re
fficacy of the hearing aid system depends on the type of device chosen, its fitting
and the follow-up.

general process of HAFM shall be explained to the client, including the financial asp
entire fitting process, decisions shall be made in a close dialogue with the client
by the HAP (informed censent).

es a comprehensive-set/of suggestions for how to communicate with the client in accord
hciples of person-Centered care.

1l pay partietlar attention to clients with no previous experience in using hearing aid

framework of HAFM consists of six stages, as depicted in Figure 1: client profile, counse
fitting;. verification and validation, post-fitting counselling and follow-up. This ge
ncludes all the necessary activities for best practice HAFM. The stages are listed in

chronologic

h[-0order. The client may pass through these stages in a different order, with an overlay

their

bn in

sible
f the
aids,

lated
, the

ects.
after

ance

b.

lling,
neral
non-

ping

with others

tages, or multiple times due to an iterative approach.
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Client profile

Counselling

5.2

5.2.1

The
func

profile assessment shall be recorded in the client file.

5.2.2
The {

Hearing aid
fitting

Verification,
Validation

Post-fitting
counselling

Follow-up

Figure 1,—General stage of HAFM

Client profile

General

HAP shall make afelient profile assessment that establishes an account for the clie
ionality, social Situation, activity limitations, needs and expectations. All test results

General assessment

ollowing conditions shall be considered for the client profile and properly documented

t's auditory
of the client

— self-reported type, degree and history of the hearing loss;

— communication and hearing challenges, social consequences;

— relevant living conditions, and the need for assistive listening devices, hearing expectations and

i

ndividual hearing situations;

— relevant medical history, including allergies, family history, medication, otalgia, otorrhoea,
operations;

— history of excessive noise exposure, including occupational, leisure noise or acoustic trauma, etc;

— fine motor skill/dexterity, visual capabilities or other challenges;

— tinnitus, dizziness and hyperacusis;
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s use of a hearing aid and other assistive devices.

The client profile should use the terminology of ICF (International Classification of Functioning,
Disability and Health)[33] or equivalent to define the degree of hearing loss.

It is recommended to use validated questionnaires for the recording of these factors.

5.2.3 Audiological assessment

5.2.3.1 Hygiene

Proper hygi

5.2.3.2 Of

Otoscopy sH
and area bg
investigatio
the fitting g
abnormaliti

bne precautions shall be taken to prevent cross-contamination.

oscopy

all be carried out with an inspection of the external ear canal, eardrum-and also J
bhind the ear to observe any signs of infection, skin cancers/lesions, tequiring me

f a hearing aid. Cerumen shall be removed by a trained and authorized professional
s of the ear which should be considered during the hearing aid fittihg process shall be n|

5.2.3.3 Puyre-tone audiometry

Pure-tone a
Hearing thr
— air cond
bone co

Thresholds
when there
aid fitting r¢

To assess t

loudness ley
air cond

For some in
this case, th

5.2.34 Sp

The client's

psholds (with masking if necessary) shall be deterniined at least at the following frequer
uction: 250 Hz, 500 Hz, 1 000 Hz, 2 000 Hz, 4000 Hz and 8 000 Hz;
hduction: 500 Hz, 1 000 Hz, 2 000 Hz and 4*000 Hz.

bt intermediate frequencies (750 Hz;d 500 Hz, 3 000 Hz and 6 000 Hz) shall be meag
s a difference of more than 20 dB‘between two adjacent standard frequencies or a he
quirement that necessitates fitting precision.

he auditory dynamic range, an ascending method for determining the uncomfor
el (UCL) shall be carefully carried out at least for the following frequencies:

uction: 500 Hz, 1 000-Hz, 2 000 Hz, 4 000 Hz, preferably with warbletones.

lividuals, the tolerance of louder sounds can be a significant problem and cause distre
p determination of the UCL requires special care.

eech audiometry

ability to discriminate speech is an important parameter for the audiological assess

diometry shall be carried out according to the test procedure described in ISO 8253-1.

inna
dical

n, the presence of cerumen or any other contra-indications to impression taking apd to

Any
oted.

Icies:

ured
hring

table

5s. In

ment

and speech

Udiometry shatt always be performed.

Standardized recorded speech test material developed and validated according to ISO 8253-3 should be
used, if available. The speech signal may be presented monaurally through earphones or binaurally in
a sound field.

NOTE It

is important for reliable results to have speech material in the native language of the client.

Speech presented in a background of competing noise should be used since it represents a more realistic
listening situation than speech in quiet.

10
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5.2.3.5 Tympanometry

Hearing loss can be caused by middle ear conditions. As a supplement to otoscopic investigations,
tympanometry should be performed to assess the condition of the middle ear, if a tympanometer is

avail

able.

5.2.3.6 Other audiometric tests

If deemed relevant, other audiometric tests shall be carried out. Such measurements can be:

— subjective audiometric procedures like: uncomfortable loudness level (UCL) for speech or other

“CSL), acceptable noise level (ANL), loudness scaling;

5.2.4

If th
of th

medical specialist. Particular attention should be paid to clients4xith rapid or unexpected

of he

Annd
clien

5.3

5.3.1

At th
clien
funcf
be i
comyj

5.3.2

Base
Syste
conti
adva
degr

ntages and limitations described. If no contra-indications are present and the clief

bjective audiological procedures, for example acoustic (stapedious) reflex measureme
rainstem response (ABR), otoacoustic emission (OAE).

Medical referral

e results of the audiological assessment and the client profile indicate a disease or
e hearing loss likely to require medical or surgical treatment,the HAP shall refer th

aring loss and asymmetries.

Ls in these situations.
Counselling

General

e end of the assessment of the clientprofile, the results shall be explained and discus
L. In particular, it is important to.manage motivations and expectations with regards t
ionality. A report of the assessment shall be made available to the client. Also, thd
iformed about how auditory training can support the rehabilitation process. Anng
rehensive set of suggestign’s of what topics should be covered in the information given

Selection of hearing aid system

d on the client profile, the HAP shall inform the client about the suitable types of
ms. The vagsious options in terms of models, styles, features including connectivity op

be O0f hearing loss in both ears, bilateral fitting shall be recommended. The selection of

‘ol possibilities, accessories and prices shall be presented to the client and theiy

speech level

nt, auditory

other cause
e client to a
progression

x D gives guidance on the indications that lead to, asmedical referral and how to interact with

ted with the
b achievable

client shall
x E gives a
to the client.

hearing aid
portunities,
respective
it has some
the hearing

aid s

stem to be fitted as well as other assistive listening devices shall be based on informe

1 consent by

the client with all relevant information, including the financial aspects and the return policy. Product
and cost documentation on the proposed solution shall be given to the client.

5.4

Hearing aid fitting

5.4.1 Ear coupling elements

If a custom earmould/earshell is needed for the hearing aid system chosen, an ear impression shall be
made and the appropriate acoustic properties of the customized part should be considered. The ear
impression is to be used for the production of the custom earmould/earshell with the desired acoustic
properties.
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setting of hearing aids

Depending on the type of hearing aid system chosen, certain preparations can be needed before the
actual fitting can be carried out.

The HAP shall enter the following data in the fitting system provided by the manufacturer:

data fro

— propert

m the client profile;

ies of acoustic coupling (e.g. earmould).

Based on this data, a pre-setting shall be programmed into the hearing aid to be the starting point for

the fine-tun
— gain;
compre

frequen

maximy

Where the hearing aid system includes storage for client specific data, data logging or data transmi

system for d

Hearing aid

5.4.3 Sett

The hearing
correct phy
proper fit is

The hearing
client, has b

In cases wh

identify way
can be used

5.5 Verifi

Verification
characterisf

real-eaf
ISTS or

Ing of the fitting at least for the following parameters:

5sion;
Cy response;

m output.

ata use, consent from the client has to be obtained before these systems are enabled.

performance may be verified by electroacoustic tests in accordance with [EC 60118-7.

ing and fine-tuning of hearing aids

aid system is physically placed on the client.s¢ that the HAP with the client can verif
sical fit of the hearing aids and the coupling’elements and these shall be modified u
achieved.

aid shall be fine-tuned in close intetaction with the client until a setting, accepted b
pen reached.

ere an acceptable fitting is hot obtained, additional assessments shall be carried o
's to improve the fitting, Méthods detailed in the subclauses on verification and valid

cation and validation

that a propér-itting has been achieved shall be made by evaluating the signal proce
ics. At least(one of the following shall be used:

to support fine-tuning, ‘e.g. real-ear measurements or the presentation of soundscapesg.

5sion

y the
ntil a

y the

ut to
htion

5sing

measprements in accordance with IEC 61669 shall be performed and preferably usi

speech

Lo +hat audibility and compression characteristics can he assessed;

i

the

similar speech-like stimulus at multiple stimulus levels representing soft, average and|loud

percentile analysis as defined by IEC 60118-15 using the ISTS signal or equivalent speech-like signal

can also be useful to determine where the dynamic range of the speech signal falls with respect to
the patient’s threshold;

— functional gain evaluation in accordance with ISO 8253-2.

It shall be assured that the hearing aid user is protected against too loud sounds. This means the
hearing aid output shall not exceed the individual’s UCL for any input sounds. Usually, in this context,
the hearing aid's compression and maximum output are considered for the verification. Simulated
real-ear measurements via coupler-based measures that use acoustic transforms and that include the
patient's real-ear-to-coupler difference measurements (RECD) can be used as an alternative method for
hearing aid verification.

12
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The client should be exposed to situations that will likely be part of the client's everyday life in
accordance with the hearing profile. Further refinement to hearing aid adjustments can be made by
using recordings of typical real-life sounds as long as levels are calibrated.

If the hearing aid system includes several hearing aid programs and additional features or devices, all
configurations shall be verified. Validation of improvement in hearing sensitivity shall be performed. At
least one of the following shall be used and the results reviewed with the client:

— speech audiometry in a sound field without and/or with noise, aided compared to unaided; to this
end, standardized recorded speech test material developed and validated according to ISO 8253-3
should be used, if available;

— (uestionnaire concerning the perceived benefit of the hearing aid system. The quIIEStions may
efer to before and after fitting or focus directly on perceived benefit. A scientifieally validated
uestionnaire should be used, and it is recommended that the client has at least.several weeks of
e¢veryday experience with the hearing aid system.

Othefr validation methods that can also be applied are:
— Ieasurement of aided hearing threshold levels in sound field according to ISO 8253-2;

calisation performance using loudspeaker arrays.

5.6 | Post-fitting counselling

Before the hearing aid fitting stage can be considered completed, the client shall |be given a
comprehensive introduction to the hearing aid systemg§fitted and available assistive listening devices,
in pafrticular clients who have no experience of using'a-hearing aid. This shall at least include:

— product-specific instructions and demonstrations;
— instructions and demonstrations on how-to place and operate the hearing aids;
— instructions and demonstrations-on-how to manage batteries and other energy sources;

— learing tactics: teaching and\ training of individual behavioural patterns to cope with difficult
earing situations;

— 4ddvice on the use of the hearing aid with accessory devices or systems such as: indyction loops,
earing enhancemént-systems within buildings, wireless connectivity devices and ppplications
apps), remote care,etc;

— instructions‘@nmhow to clean and maintain hearing aids and earmoulds;

— gupportforacclimatization including auditory training if needed.

5.7 | Eellow-up

The purpose of the follow-up services is for periodic verification and validation of technical and auditory
aspects as well as further support to optimize hearing aid system benefit.

A first follow-up appointment shall be scheduled in one to six months after the first fitting sessions.
The objective of the follow-up appointment is to check the hearing aid system fitting after the client has
completed a period of adaptation in the client's everyday environment.

Conditions that shall be considered are:
— state of outer ear by otoscopy including cerumen problems;
— physical appearance and fit;

— operational issues in the use of the hearing aid system;
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— auditory performance;
— satisfaction and benefits.

If needed, adjustments of the hearing aid settings shall be performed to improve hearing aid system
performance. Moreover, the progress or the possibility of auditory training should be reviewed with
the client.

Additional follow-up appointments shall be suggested to the client. At each follow-up appointment, the
statements by the client and the solutions provided shall be added to the client record.

Follow-up visits shall also be scheduled in response to clients reporting on situations where the
hearing aid |[system is not performing satisfactorily. Further adjustments of the hearing aids may also
be performed by the HAP using a teleaudiology system.

6 Quality of service

6.1 General

It is of high| importance that the services of a HAP be of high and consistent quality. Thereforg, the
services off¢ered by a HAP should be covered by a quality management system to help ensure adequate
hearing and communication rehabilitation utilising state of the art technical systems and audiolqgical
knowledge. The quality management system should comprise the following elements:

— quality management objectives;
— procedyres to monitor the fitting quality, and if necessary, initiate corrective measures;
— measurps to ensure the client’s protection, safety and satisfaction.

Itis recommnjended that the HAP apply a quality management system according to ISO 9001 or ISO 13485.

6.2 Documentation

The HAP shall maintain a client file system where all activities and interactions with a client are
recorded. Mpre specifically, the record shall include at least the following elements:

— demogrpphic information;
— referral|source;

— medical affiliations;

— diagnodtic findihgs;

— hearing|profile;

— fitting appointments;

— fitting settings;

— verification;

— validation;

— follow-up adjustments;

— hearing aid type and serial number for traceability;

— if individual modifications were made or custom-made devices were produced, relevant details
need to be documented;

14 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=22f5aeae15ebc5a0ed194ce945e63e9c

IS0 21388:2020(E)

— hearing aid system repair history;

— report for the client, other specialists involved (e.g. physician, speech therapist, etc.) or as
documentation for reimbursement.

The file system can be either paper or computer-based.

The HAP shall maintain a file where all periodic checks and calibrations of equipment are documented,
including results and identity of the laboratories that performed the checks.

6.3

The
satis

The
shou

6.4
The ]
—

|

— 1

6.5

The
clien
ident

Client evaluation of services

HAP should carry out periodical client satisfaction surveys designed to measuy
faction with the services provided.

Collection of data should be carried out by means of a satisfaction questionnaire. Su
|d be available in the service unit.

Customer complaint handling
1AP shall:

acilitate the expression and collection of complaints, foréxample by means of com
atisfaction surveys, etc,;

ater than 5 working days after the filing;
eport serious product malfunction back tothe hearing aid manufacturer;

eport serious client injuries due to prodict malfunction to health authorities.

Corrective actions

HAP shall strive for continuous improvement of service provision by actively seeking

ified shall be analysed\and addressed by appropriate corrective actions.

e the client

rvey results

blaints files,

ecord, study and attempt to resolve (answer) all complaints received whether orally gr in writing.
The client filing a complaint shall be given a first-résponse as fast as possible which {

hould be no

r input from

Ls in the form of complaints as well as client evaluation of services. The areas of ifnprovement
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Annex A
(informative)

Minimum competencies of the hearing aid professional (HAP)

A.1 Description of competencies

This docum
enable him
of the comp

An educatiolr

document t

Certain com
not within t

A.2 Gene
The HAP sh

assessil|

assessii|

monito]
counsel
servicin
deliveri

documsd

A.3 Audi
The HAP sh

ent defines the minimum competencies recommended for a hearing aid professional;+i
her to properly perform the services covered by this document. The detailed specific

al program for hearing aid professionals should develop the competencies defined iy
rough a combination of theoretical and practical training.

petencies like noise protection or pediatric hearing aid fitting are-hot included as the
he scope of this document.

ral competencies
buld be capable of:

1g client communication needs;

1g hearing sensitivity;

selectinlg, adjusting and fitting hearing aid systems;

ing the effectiveness of the fitted system;
ling on the choice and use of hearing aids;
g hearing aids;

hg the services in dialogue with the client;

nting servicespérformed and measurement results.

plogical assessment — Hearing measurements and ear inspection

puld.be capable of:

btencies is composed to correspond to all the processes described within thiss-doCument.

rhich
htion

| this

fy are

inspect

g the ear by OtOSCOPE;

conduction, aided and unaided;

16

performing speech audiometry, in quiet and in noise, aided and unaided;
performing other relevant tests such as tympanometry, UCL, MCL and loudness scaling;

identifying conditions that require medical or other professional intervention;

performing pure-tone audiometry with and without masking, air-conduction as well as bone

interpreting documents related to the audiological assessment from prior investigations (referrals).
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A.4 Hearing profile — Relevant factors beyond the audiological assessment

The

A.5
The

HAP should be capable of procuring and documenting information on:

type, degree and history of the hearing loss;

communication and hearing disabilities, social consequences;

relevant living conditions, hearing expectations and individual hearing situations;

relevant medical history including allergies and medication;

EXterity challenges,
innitus, dizziness and hyperacusis;
revious hearing aid use;

istory of noise exposure.

Selection, fitting, verification, validation and provision of hearing ai
HAP should be capable of:

aintaining up-to date familiarity with hearing aid tec¢hnology, including types, sp|
I‘erformance characteristics and applications;

gelecting appropriate hearing aids in accordance’with the results of the audiological
dnd hearing profile;

gelecting appropriate type of ear coupling-elements for the hearing aids selected;

rogramming the hearing aid using the manufacturer's fitting software;

easuring the hearing aid characteristics electroacoustically to ensure proper funct
guitability;

fitting the hearing aid system on the client’s ear and adjusting the mechanics and aco
hearing aid;

fine-tuning the hearing aid in co-operation with the client;
verifying thefitting of the hearing aid system by appropriate methods;
yalidating the efficacy of the fitted hearing aids system by appropriate methods;

iinstrueting the client on how to use the hearing aid system.

ds

ecifications,

assessment

ionality and

lstics of the

A.6 Selection, manufacturing, modification and maintenance of earmoulds

The

HAP should be capable of:

assessing the anatomical and physiological characteristics of the client's ear for selecting and

manufacturing an earmould;

taking ear impressions;

prescribing earmoulds with the most appropriate material, shape and acoustic characteristics

according to the type of device required;

modifying earmoulds for appropriate physical fit;

© IS0 2020 - All rights reserved
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— advising the client on cerumen management.

A.7 Modification and maintenance of hearing aids, accessories and assistive

devices

The HAP should be capable of:

— examining hearing aids for proper functionality;

— cleaning hearing aids and ear coupling elements;

— perforning electroacoustic measurements to verify functionality;
— repairing and modifying hearing aids;
— offering accessories to enhance the utility of hearing aids;

— offering assistive devices and systems to complement hearing aids.

A.8 Intenaction with clients for proper rehabilitation

The HAP sh

— applyin
populat

— taking 4

to hearing aid service provision;

— providi
of ahea

— applyin

client alpout the outcome of the rehabilitation strategy;

— providil
in ordeq

— providil
and ser

buld be capable of:

b communication, behavioural and relational pattetms' suitable for specific grouj
ion, especially for elderly people;

he psychosocial condition of the client into account as part of the general assessment

ing aid system, the duration of the process and the financial implications;

b adequate counselling techniqués~directed to correctly manage the expectations g

g the client and the peoplesaccompanying him/her with all of the information they re
to handle relevant adnfiniStrative and social security documents properly;

g the client with relevant information about hearing tactics and supplementary sys
ices that can impxove the utility of the hearing aid system.

bs of

prior

g the client with complete information on'the steps required to carry out tests and fitting

f the

juire

tems
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Recommendation for organisation of education and training for
hearing aid professionals (ISCED level 5)

e
educption and training programme should be distributed as shown below. Local éon
traditions can cause variations in the organisation of the education. Furthermore,(a, suy

educption module for managing a HAP practice is also provided. See Table B.1.

A 2 )

Table B.1 — Exemplary curriculum for hearing aid professionals

muma of ot laact thea
O TTTIIC— ot TCTot

I Ty

years. The
ditions and
plementary

Exemplary curriculum for hearing aid professionals (ISCED level 5)

Category Sub- Subject Hours Houtrs Hours Total
category per for sub- for hours for
subject<y category | category ||examplary
curricum
Theory Basic Mathematics, informatics, 100 180 1420 2590
knowledge statistics
Physics, basic acoustics, 40
building acoustics
Electronics, magnetismrand 40
signal processing
Bio medicine | Anatomy, physiolegy, pathol- 85 145
ogy in general-and related to
hearing
Biology, genetics 30
Neurology and other relevant 30
medical disciplines
Human/ Psychology 80 170
Social scierice Gerontology 20
Linguistics, phonetics 50
Speech language pathology 20
Audiology Psycho-acoustics of 40 245
impaired hearing
Functional audiology 40
Evaluation ofhoaring 4.0
Evaluationefhearing 1
Pediatric audiometry 30
Noise and hearing loss 25
Medical conditions associat- 70
ed with hearing and balance
problems
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Table B.1 (continued)

Exemplary curriculum for hearing aid professionals (ISCED level 5)
Category Sub- Subject Hours Hours Hours Total
category per for sub- for hours for
subject | category | category | examplary
curricum
Hearing aid | Acoustical measurement and 50 300
technology calibration, general
lgfromlbgsm Electroacoustics, 100
nowledge) transducers, tubing
Signal processing 100
Coupler and real-ear 50
measurements
Hearing Hearing rehabilitation sys- 80 130
rehabilitation |tems, air and bone conduction,
systems implants, assistive devices
Composition and repairs of 50
hearing aid systems
Earmould and Types and indications 30 90
Custom n the Acoustics and vents 30
ear devices
Materials and manufacturing 30
Selection Selection and fitting of 80 160
and fitting of | hearing methodologies, pro-
hearing aid gramming
SyStem,S and Verification, audiometric, per- 40
eva%ytat\_tlon of ceptive and questionnaires
ittin
& Rehabilitation, instructions, 40
hearing tactics and auditory
training
Practical Hearing aid Diagnostic procedures 150 655 830
training fitting Fitting 430
Production-ef earmoulds and 75
custom devices
Repair Repairof hearing aid systems 75 75
Final project Final project 100 100
Supple- Managinga General management 140 340 340
menta_ry HAP practice Responsibilities and 70
education legislation
Qualilty management 30
General studies (economics, 100
politics, social science)
20 © IS0 2020 - All rights reserved
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Annex C
(informative)

Fitting room example

This annex provides an example of a fitting room which fulfills all conditions defined in 4.3.

The
conf

q

BwWw N R

q

The {

Xample Shows now an appropriate rtting room can ook Iike. It should not be regarded

guration or dimensions.
Dimensi
L
0,8 0,8 1,2 1,2
1—g4l R
5 TN
- / | N
2~ (™ / \‘
N
e B NN J N
8 = 7
%
I 'd
—l
rea for hearing aid test box 5 speaker 2
eat of the hearing aid professional 6  seat for the client
lesk with computer-and audiometer interface 7  seat for an accompanying person
peaker 1 8 door
Figure C.1 — Example of a fitting room
itting room example has a floor surface area of 11,6 m? (4 m x 2,9 m), and a height of

| as the ideal

ons in metres

P,7 m, which

resu

tsin avolume nfnpprnv 31 m3_The dooris 1 mwide so that wheelchairs can pass it (cn

Figure C.1,

item 8). Furthermore, the door provides acoustic attenuation to a degree that prevents conversations in
the fitting room to be heard in other parts of the facility, and likelwise prevents noise from the outside
to impair the fitting process.

Inside the room, three chairs are available for the client, an accompanying person and the HAP
(see Figure C.1, items 6, 7, 2). The HAP sits behind a desk, which carries a PC and all interfaces of the
audiometer (see Figure C.1, items 2, 3). The position of the computer display enables an unrestricted
view between the HAP and the client. Beside the desk, a hearing aid test box is located to perform

elect

© ISO

roacoustic tests with the hearing aid (see Figure C.1, item 1).
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Around the chair of the client, speakers are positioned at a distance of 1 m from the centre of the client's
head. The height of the speakers is the same as that of the client’s ears when the client is seated on
the chair. In Figure C.1, items 4 and 5 show two speakers with arrows indicating position variation
possibilities. The position of the speakers depends on the test performed. Other speaker arrangements
may also be used.
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Annex D
(informative)

Recommendation on the referral of clients for medical
or other specialist examination and treatment

The HAR showld establich any voquirament for tha vatorral of o cliont for o medical anbiion and/or
treatiment. Whenever the client reports or the HAP finds an exceptional change in hearing or in any
condjfition arising in or related to the auditory or vestibular systems, the opinion of a Guitably qualified
professional should be sought.

The primary criteria for the referral of a client for a medical or other specialist 0pinion and/¢r treatment
are as follows:

— yisible congenital or traumatic deformity of the ear;

— history of active drainage from the ear in the previous 90 days;

Iistory of sudden or rapidly progressive hearingloss in onejer’both ears within the previous 90 days;
— 4cute or chronic dizziness;
— Qudiometric air-bone gap equal to or greater than<5 dB at 500 Hz, 1 000 Hz and 2 000|Hz;
— yisible evidence of significant cerumen accumulation or a foreign body in the ear canal
— Jpain or discomfort in the ear;

dbnormal appearance of the eardrum;and ear canal such as

— inflammation of the external'auditory canal,
+ perforated eardrum;
— ¢ther abnormalities which the audiologist believes are of medical concern.

The HAP may decide-that referral is not appropriate or in the best interests of the client when the
following applies:

— hen there(is sufficient evidence that the condition has been fully investigated by a medical
gpecialistand any possible treatment has been provided;

— the’condition has not worsened or changed significantly since the previous investigation and/or
reatment

If the client has given their informed and competent decision not to accept advice to seek a medical
opinion, it is permissible to proceed to recommend appropriate hearing aid systems subject to the
following considerations:

— the recommendation will not have any adverse effects on the client’s health or general wellbeing;
— therecords confirm that all necessary considerations about the client’s bestinterests have been made.

If legally required, the client has signed a disclaimer to confirm that the referral advice has not been
accepted and that it is an informed decision.
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Annex E
(informative)

Informational counselling to support hearing aid fitting

Person cent
principles a

management

practice

involve
process

express
conside

enable {
of heari

Strategies fq

present
present

do not
receive

categor
resourc

offer cli

recomn
2 hours
waking

provide
emphas

repeat 1

ad nrincinlac and ctrataagiac for affactiva information chaving
PR PSSt tte gie ST e e e e o at oS R E-SHethe18e —T

chaould ha ananlind Th
e apphed—
e:
active listening, ask open-ended questions that facilitate a dialogue with clients;

and encourage family members or important communication partners te)bé a part d

empathy;
I the client’s individual needs and preferences;

hared decision making that will empower the client and allowfor effective self-manage
ng loss.

r effective informational counselling comprise the following guidelines:
most important information first;
information in simple terms, avoid technicaljargon;

pverwhelm client with information, previde a few elements and ask if they would li
more;

ze information: procedures, test’results, diagnosis, recommendations, available opt
es, etc;

ent the option of asking(questions before moving to the next category;

endations should beyspecific and not vague, e.g. “Try to wear your hearing instrumei
bn the first day, 3thqurs the second day, and work your way up until you are able to wear it f
hours” vs “Takéyour time to get used to your hearing instruments and gradually wear thei

writtengpictorial, and/or graphical hearing aid information that the client can take hd

ize important information;

e key

f the

ment

ke to

ions,

it for
or all
n in”;

me;

ost important information

There are broadly seven stages [a) to g) below] involved during the hearing aid fitting process where
information should be shared effectively during each stage with the aim of empowering the client to
make the best decisions about their hearing care.

a) Client motivation, expectations and needs exploration prior to the first appointment:

24

1) itis recommended to send the client online or hard copy resources to explore communication
situations where it is important for them to hear well. Ask them to describe their current
management strategies and obtain the viewpoint of the spouse / partner / family member /
close friend;

2) ask client to think about important communication partners and what questions they would

like

to ask during the first appointment with their HAP;
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3) provide means to send the information to the HAP ahead of appointment or bring along to the

appointment.

b) Greeting and general information:

1) business name of the practice, address, telephone, fax and email, web page, hours of operation;

2)

3)

introduction to the staff of the practice in general and the professional taking care of the client;

explanation of the overall flow of the process: recording of client profile including

motivation,

expectations and communication needs assessment, audiometric tests, discussion of results,

shared decision making about treatment options.

d) 1
1

q

)

)

)

[lient profile and assessment:

{earing aid fitting:

Provide informational counselling regarding the below and using the above-mentione
[onsider discussing some of these-topics outside of the fitting appointment (e.g. prior
it the follow-up appointment) and provide it in written form. Avoid information overlo

discuss and explore results of motivation, expectations and communicatio
completed prior to appointment and provide answers to client’s questions. If thg
been completed prior to appointment, provide opportunity at start of appointmer
these. Use the principles of person centred care throughout;

ask the client if they would like to know the results of the hearing test and what le
they require for the explanation;

present different types of management options in¢luding hearing instrumen
listening devices, communication strategies, auditory training, psycho-social supj
decision making about hearing aid options should be included in their hearing carg

for hearing aids, explain different types of h€aring aids and their benefits, lim
prices, as well as opportunities for reimbursement.

Client experience and support issues:

— the client’s acoustic and listening experience with hearing aids;
— hearing aid-operation, care and maintenance instructions;

— adaptation process and comfort with hearing aids;

— adjustment procedure and testing period;

—s>-future follow-up procedure.

Technical and financial issues:

h needs as
se have not
It to explore

vel of detail

[S, assistive
bort. Shared
plan;

tations and

d principles.
to fitting or
ad.

— mutual engagements and return conditions (for both hearing aids or in-the-ear devices);

— price list and different possible financial aids;

— available accessories;

— guarantees and maintenance unit;

— items covered by the guarantee;

— possible loans of hearing aids in case of repairing;

— insurance offers in case of breakage or loss.
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f)

g)

26

3)

Adjustment and invoicing:

— mention the possibilities of complementary multidisciplinary assistance available;

— client file: report of examination, hearing diagnostic, fitting, adjustment, satisfaction

questionnaires;

— necessary documents for reimbursements (e.g. forms, invoices and prescription).

Verification:

Verify hearing aid fittings using evidence-based procedures and prescription algorithms for probe
microp]Lone measures in accordance with international best practice guidelines.

Validatipn:

1) validate hearing aid fittings using a variety of outcome measures including benefit,satisfa¢tion,
heafring aid usage, listening effort, speech in noise testing, sound quality, quality of life, imipact
on gignificant other (third-party disability), etc.;

2) validation can be reported by
— |direct measures of performance,

— |self-report scales and questionnaires,
— |daily logs.

Follow ip:

1) dis¢uss need and schedule for follow-up services,Agree individual follow-up programme;

2) re-instruct client on essential topics coveredyduring the fitting appointment and include tppics
that were saved for the follow-up appointnient (e.g. need for assistive listening technologies).
Provide opportunity to ask questions;

3) coupsel client on need for and detdils of any necessary adjustments / fine-tuning;

4) enquire about use time, client benefits and satisfaction, include views of communicption
parfners;

5) enquire about any additional support required e.g. hearing aid insertion, training of nufsing
staff, etc.;

6) counsel aboutpeer support and refer (e.g. client organisations, online support groups);

7) coupnsel about use of communication strategies and provide resources (e.g. see Reference [|53]);

8) conpidervocational support;

9) enquire about success using the telephone.
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Annex F
(informative)

Terminology

This annex provides a comprehensive list of terms related to HAFM that can prove useful to
practitioners.

A

acou

cavitly of specified shape and volume used for the calibration of earphones ornticrophones in
a calibrated microphone adapted to measure the sound pressure deyveloped in the cavjty

with
[SOU;

acou

whisltling sound produced by a hearing aid; the return of some of the energy of the output

the h
acou

test
ipsild

acou

1) 3

2)
[SOU
aide

diffe

aid ipput

air ¢

psychological effects

stic coupler

RCE: ANSI S3.20:2015]

stic feedback

earing aid receiver to the input transducer
stic reflex test

measuring middle-ear muscle responses-glicited to intense acoustic stimulus, usual
iteral and contralateral reflex thresholds

stics

cience of sound, including ,its, production, transmission, and effects, including bi

hose qualities of a room-that, together, determine its character with respect to auditof
RCE: ANSI S1.1:2013]
l dynamic range

Fence betWeen the hearing threshold and the uncomfortably loud hearing level fora g

pnduction

conjunction

signal from

ly including

blogical and

y effects

ven hearing

transmission of sound through the external and middle ear to the inner ear

[SOU

RCE: ISO 8253-1:2010]

air conduction threshold

hearing threshold for a pure-tone signal transmitted via air conduction

air-bone gap

for the ear of an individual at a specified frequency, the difference between the hearing threshold levels
for air conduction and bone conduction

Note

© ISO

1 to entry: Unit decibel (dB).
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[SOURCE: ANSI §1.1:2013]

amplifier

electronic device for increasing the magnitude of an electrical signal

analog hearing aid

hearing aid with conventional circuitry that processes the signal in a continuous fashion in the
time domain

assessment

process to serve as a pre-fitting stage that consists of preparatory components including cousnse]ling,
hearing evaluation, hearing aid selection, and taking of ear impression if necessary

assistive ligtening device, ALD

device that supports or expands the effectiveness or functionality of hearing

audiogram

presentation, in graphical or tabular form, of the hearing threshold levels of the ears of the test subject,
determinedfunder specified conditions and by a specified method, as a function of frequency

[SOURCE: IS0 8253-1:2010]

audiologist

hearing headlth care professional who identifies, assesses, and manages hearing and/or balance
disorders and provides related services including hearing-aid fitting

audiometer

instrument |for the measurement of certain(characteristics of hearing, particularly the hearing
threshold lepel

[SOURCE: IHC 60050-801:1994]

audiometric measurement

assessment jof hearing abilities

audiometric test room

specifically designedrsotind proofing test enclosure in which hearing tests are performed
audiometrist

audiology technician, who may conduct basic hearing tests and assist with hearing aid fittings and repairs

audiometry

measurement of hearing, including aspects other than hearing sensitivity

[SOURCE: ANSI §3.20:2015]

auditory brainstem response

electrical activity evoked by acoustic or vibratory stimulation arising from the auditory nerve and
brainstem recorded with electrodes

auditory evoked potentials

28
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electrical activity evoked by acoustic or vibratory stimulation arising from auditory portions of the
peripheral or central nervous system recorded with electrodes

auditory nerve

nerve, consisting of two sets of fibers: the anterior branch or cochlear nerve and the posterior branch
or vestibular nerve. Afferent fibers of the nerve conduct neural signals from the inner ear to the central
nervous system; efferent fibers transmit signals from the central nervous system to the inner ear.

[SOU

RCE: ANSI S3.20:2015]

auditory steady-state response

audit
rate

audi

proc

ory evoked potential in which the response waveform has a repetition frequencyrthe
bf stimulation

tory training

bss to aid the capability of hearing perception by focusing on various rehabilita

including auditory perception, communication strategies, and individual heeds

audi
train
auri

extel
appe

[SOU

mea
of th

[SOU
B

batt
sour
[SOy
behd

tory verbal therapy
ing method for a person with hearing loss focusing on listening and speaking
Cle

nal and visible portion of the ear comprising anevoid-formed, skincovered, fibro-c
ndage that is attached to the head around the opéning of the external auditory meatus

RCE: ANSI S3.20:2015]

autoInatic gain control

s (other than peak clipping) by which the gain is automatically controlled as a functioj
b signal being amplified

RCE: I[EC 60118-7:2005]

Pry
ce of electrical'energy obtained by the direct conversion of chemical energy
RCE: ISQ6426-2:2002]

vioral‘assessment

same as the

ive aspects

artilaginous

h of the level

test

that involve some form of pnr‘l’iripnfinn or response from the cllhjnrf toindicate that

an auditory

stimulus such as a pure tone or speech was heard and understood

bone conduction

transmission of sound to the inner ear primarily by means of mechanical vibration of the cranial bones

[SOU

RCE: IS0 8253-1:2010]

bone conduction threshold

hearing threshold for a pure-tone signal transmitted via bone conduction

C

calibration

© ISO
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operation that, under specified conditions, in a first step, establishes a relation between the quantity
values with measurement uncertainties provided by measurement standards and corresponding
indications with associated measurement uncertainties and, in a second step, uses this information to
establish a relation for obtaining a measurement result from an indication

[SOURCE: IS

central hea

0/1EC Guide 99:2007]

ring loss

hearing impairment that occurs when there is damage to or dysfunction of the central auditory

pathways
[SOURCE: A
cerumen

waxy subst
hearing losg

cochlea

spirally coilled, tapered cavity within the temporal bone consisting of abeut two and three-eig

turns in hun
[SOURCE: A

cochlear ne

anterior branch of the vestibulocochlear (8th cranial) nerve

[SOURCE: A
comprehen

process doc

compressid
feature of a
conductive

impairment|

[SOURCE: A

configurab

NSI S3.20-2015]

hnce secreted by the ceruminous glands in the ear canal, which may cduse condu
if impacted

hans
NSI S3.20:2015]

rve

NSIS3.20:2015]

sive report

n
hearing aid that defines‘the relationship between input and output levels

hearing loss

NSI S3:20:2015]

e’hearing aid program

ctive

rthths

umenting and filing substantial information occurred during the whole hearing aid fitting
management process for informative reports.dnd future references

of hearing that occurs when there is interference of sound transmission through the
external andl/or middleear

hearing aid program that can be adjusted by a HAP by means of fitting software

critical feedback condition

situation where feedback causes a whistling noise at the output of the hearing aid

cross heari

ng

perception of sound in an ear that is transmitted by either air conduction or bone conduction across or

through the
custom ear

earmould w

30

head from the contralateral ear under test
mould

hich is made from an ear impression, or scan, to fit a specific ear
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custom hearing aid

hearing aids such as in the ear, in the canal, and completely in the canal that are made for specific
individuals from an ear impression

D

deafness; deaf

condition caused by a hearing loss which results in a person’s inability to use auditory information

effec
[SOU
diffe

mini
spec

[SOUu
digit
hear
E

ear
orga
[SOUu
ear (
cust
ear S

devi

a caljbrated microphoge coupled to the source so that the overall acoustic impedance

appr
[SOU

earmould

fively for communication or other daily activities, even with amplification
RCE: ANSI S3.20:2015]
rence limen

mum change in a stimulus that can be correctly judged as different from a reference 9
fied fraction of trials

RCE: ANSI S3.2:2015]
al hearing aid

ng aid utilizing digital technology to process the signal

h of hearing

RCE: ANSI S3.20:2015]

oupling

mized part such as earmouldy/earshell needed for the hearind aid system chosen
imulator

e for measuring thie,acoustic output of sound sources where the sound pressure is 1

bximates that@fthe normal human ear at a give location and in a given frequency ban

RCE: ISO-8253-1:2010]

devi

timulus in a

neasured by

(Jlf the device

e used to couple an electroacoustic transducer to the ear

[SOU

RCE: ANSI §3.20:2015]

earshell

hollo

w structure used to contain a custom in-the-ear hearing aid

external auditory canal

canal that directs sound from the auricle to the tympanic membrane

[SOU

© ISO

RCE: ANSI S3.20-2015]
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external ear

combination of the auricle and the external acoustic meatus

[SOURCE: ANSI S3.20:2015]

F
feedback

return of so
aid which c4

feedback r¢

feature of t
critical feed

meof theerrergy of theoutputsigmatfronrthe hearingatd-to-thretmputof thesanretre
n lead to whistling of the hearing aid

tduction

he signal processing of hearing aids to reduce or completely avoid the @ecurrence g
back condition

frequency modulation (FM) system

assistive lis
wave with 9

follow-up

process to
measures, a

functional {
the differen
G

gain-frequé
gain of a sy{
H

hearing ev3

process to
appropriate

hearing aid

alteration o

fening device that conveys sound from a sound source to a listener by means of a cq
sinusoidally varying frequency; designed to enhance signal‘to noise ratios

berve as a post-fitting stage that consists of subsequent procedures including out
hd comprehensive report with or without auditgrytraining

pain

ces in dB between unaided and aided thresholds

kncy response

tem expressed as a function of frequency, for example for an electrical amplifier

pluation

conduct vafrious relevant tests to identify information about hearing loss and s
hearing aids

adjustment

Aring

f the

rrier

fome

elect

the physical or electroacoustic aspects of hearing aids

hearing aid band

feature of the signal processing of hearing aids that enables individual adjustement of gain for a certain
frequency range

hearing aid channel

feature of the signal processing of hearing aids that enables individual adjustment of the gain and the

parameters

of an automatic gain control for a certain frequency range

Note 1 to entry: A hearing aid channel may consist of multiple hearing aid bands.
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hearing aid program

predefined set of parameters, defining the signal processing of a hearing aid, that can be manually
selected by the hearing aid user and/or that is automatically selected by the hearing aid to adapt the
signal processing to specific listening situations

hearing aid selection

decision-making processes associated with multiple features of hearing aids by considering device
features, and anatomic characteristics and cosmetic factors of potential hearing aid users to determine
earnjould, style, vent, and other physical and acoustical properties of hearing aids

hearjing aid test box (system)
appajratus used to measure the electroacoustic characteristics of a hearing aid
heaifing aid trial

process of experiencing amplification by wearing demonstration (samples to establish realistic
expeftations before making a decision to acquire hearing aids

heaifing profile

comprehensive account of a client’s auditory problems, social situation, activity limitationp, needs and
expeftations

hearjing situation

situdtion in which a hearing aid user requires a 8pecific signal processing which could bejachieved by
activating a hearing aid program

I
immlittance (test)

generic term for the flow of efiergy through the middle ear, including impedance and [admittance,
usually indicating battery oftests used to assess middle ear function, including tympanoimnetry, static
admittance, and acoustic reflex thresholds and decay

indulction loop

loop |of wire in paptor all of a room designated as an assistive listening area; sound is trapnsmitted by
electromagnetic¢(inductive) energy, along with an amplifier and a microphone from the soynd source

inneyr ear:

portionof the ear, located within the petrous part of the temporal bone, containing the dochlear and
vestibular systems

[SOURCE: ANSI S3.20:2015]
input-output characteristic

single frequency plot of coupler sound pressure level (SPL) on the ordinate as a function of input SPL on
the abscissa with equal decibel scale divisions on each axis

[SOURCE: IEC 60118-7:2005]
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L

linear signal processing

system that produces equal gain for all input levels
lip reading; speech reading

deriving meaning from a person’s speech by observing the speaker’s lips, gestures, and facial
expressions

loudness

perceived magnitude of a sound, which depends on the acoustic properties of the sound and the spégcific
listening copditions, as estimated by otologically normal persons

[SOURCE: IS0 532-1:2017]
M
masked threshold

threshold of hearing for a specified sound in the presence of another (masking) sound
[SOURCE: IHC 60050-801, modified]

masking

process by which the hearing threshold of a given ear foraiparticular sound is raised by the preser]ce of
another (mgsking) sound

[SOURCE: IS0 8253-1:2010]
mel
unit of pitch

Note 1 to entfy: A pure tone frontally (preSented, having a frequency of 1 000 Hz and a sound pressure leyel of
40 dB, causeg a pitch of 1 000 mels.

[SOURCE: IHC 60050-801:1994}
microphong
transducer that converts an acoustic signal into an electrical signal

middle ear

air-filled cavity within the mastoid portion of the temporal bone typically described as containing the
eardrum and ossicles and inner opening of the Eustachian tube

[SOURCE: ANSI S3.20-2015]
middle ear muscle

muscles of the middle ear, which respond to an intense acoustic stimulus with contractions typically
monitored as a change in tympanic membrane mobility during acoustic immittance testing

mixed hearing loss

reduction in hearing sensitivity resulting from the interference of sound transmission through the
conductive and sensorineural components
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