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Hearing aids are one of the most widely used treatment options for the hearing impaired and
optimal outcomes of hearing aids are supported by comprehensive hearing aid fitting protocols. Currently, the term ‘hearing aid fitting’ is prevalently used among service and industry
sectors with its comprehensive procedures not systematically explicated. In addition, a variety of non-normalized guidelines for hearing aid fitting has led to non-uniform care, outcome
variability, and dissatisfaction of the use of hearing aids. The main purpose of the present
study is to suggest a general framework of standardized practice for hearing aid fitting management including its pre- and post-fitting stages. The management framework centers on
its fitting process with its prior steps of assessment as well as its posterior steps of followup, thereby eliminating diverging interpretations and non-uniform practices. Outcomes of
this study are also expected to improve potential benefits such as quality of hearing aid fitting, user satisfaction, and cost effectiveness across relevant stakeholders.
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Introduction
The world report on disability in 2012 estimated there are
360 million people with hearing loss representing, approximately 5.3% of the world population [1]. In recent years, aging has become one of the most common causes of hearing
loss and the prevalence of hearing loss among adults over 65
years of age is five times higher than that among adults under 65 years of age [2]. According to the World Health Organization, an 18-50 percentage increase in 65 years of age and
over is expected from 2010-2020, which will lead to an increase in the hearing impaired [2].
As the number of people with hearing impairments has increased, treatments for hearing loss have become an important
issue [2]. Hearing aids are one of the most widely-used treatment options for the hearing impaired [3-5]. For the proper
use of hearing aids, hearing aid fitting management (HAFM)
is a crucial issue for manufacturers, dispensers, and service
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providers, and especially for hearing aid users [3,6,7]. Optimal outcomes of hearing aids are supported by comprehensive hearing aid fitting protocols [6] and the impact of “poor
fit and comfort” is particularly notable for hearing aid return
rates [7]. Accordingly, the whole process of hearing aid fitting
needs to be normalized for its efficiency and transparency,
user satisfaction, and cost effectiveness.
Two issues are expected to influence hearing aid markets
and stakeholders, and lead to the exploration of the standardization of HAFM in this study. First, the term ‘hearing aid
fitting’ is prevalently used among service and industry sectors with its comprehensive procedures not systematically
explicated [8-10]. It has potentially conflicting interpretations
and misunderstandings. Second, a variety of non-normalized
guidelines for hearing aid fitting has led to non-uniform care,
outcome variability, and dissatisfaction of the use of hearing
aids [11-26].
The main purpose of the present study is to suggest a general framework of standardized practice for HAFM including
the pre- and post-fitting stages. To establish the framework,
this study investigated various guidelines and essential components for hearing aid fitting around the world. The management framework centers on its fitting process with its prior
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steps of assessment as well as its posterior steps of followup, thereby eliminating diverging interpretations and nonuniform practices. The outcomes of this study are expected
to improve potential benefits such as quality of hearing aid
fitting, user satisfaction, and cost effectiveness, for all relevant stakeholders.

Essential Components of HAFM
The establishment of HAFM relies on the extraction and
unification of fundamental components from pre-existing
hearing aid fitting guidelines for both adults and children
[11-26]. This general framework includes all the necessary
components for a best practice of HAFM. Table 1 summarizes the essential components of hearing aid fitting guidelines
globally (one standard and 15 guidelines) consisting of 11
components: counseling, audiometry, hearing aid evaluation,
hearing aid selection, ear impression, adjustment, verification,
orientation, auditory training, outcome measures, and comprehensive report. It is evident that most of these components
are common across the guidelines although each guideline
includes slightly different components.

establishes optimal audibility and physical comfort with
hearing aids while ensuring good sound quality. Ideally, the
fitting module efficiently restores hearing loss based on types,
degrees, and configurations of individual hearing by adjusting
hearing aids. Then, optimal sound quality and comfort are
verified with subjective and objective tests. Use and care instructions for hearing aids are also provided at this module.
At the post-fitting stage, the follow-up module focuses on
maximizing and validating hearing aid benefits through auditory training and outcome measures, respectively. Auditory
training attempts to maximize various effects associated with
hearing ability, speech perception, and hearing functions of
users. Outcome measures validate acoustic and psycho-social
performances of users after a specified period of time of hearing aid adoption with or without auditory training. Finally, a
comprehensive report for the whole HAFM is necessary for
current and future references. As depicted in Fig. 1, the fitting
module may be repeated if the follow-up module indicates
unsatisfactory outcomes.
Taken together, the general framework of HAFM emphasizes three factors: 1) importance of three main modules, 2) interactive relations between the modules, and 3) systematic approaches to improve outcomes with hearing aids.

General Framework of HAFM
The HAFM in this study is defined as a systematic process
targeting hearing aid fitting with its prior and posterior stages
to help the hearing impaired recognize and interpret sounds
better with hearing aids by providing auditory training as
well as optimizing audibility and comfort. Fig. 1 shows the
general framework of HAFM based on the documentary data
of Table 1 with three inclusive aspects: functional, relational,
and procedural. The functional aspect includes the use of
hearing aids for helping people with hearing impairments by
improving their hearing ability and overall satisfaction. The
relational aspect specifies various relations involving hearing
aids, as depicted in Fig. 1, with three modules: 1) assessment,
2) fitting, and 3) follow-up. The procedural aspect is modeled
by a potential flow occurring in the process of HAFM and this
model is simply depicted below: 1) Start at assessment, 2) Go
to fitting, 3) Go to follow-up, 4) No further action required if
satisfied, 5) Go to fitting if unsatisfied.
At the pre-fitting stage, the assessment module focuses on
identifying hearing loss, functional problems, and hearing
aid candidacy and selecting appropriate hearing aids. This
module encompasses several components including counseling, audiometry testing, hearing aid evaluation, hearing aid
selection, and ear impression.
The next stage of HAFM involves the fitting module which
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Fig. 1. General framework of hearing aid fitting management. The
symbols in each figure (Fig.1-4) follow the unified modeling language [27].
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Table 1. Overview of the components of hearing aid fitting management based on worldwide guidelines
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Three Modules of HAFM
Assessment module
Fig. 2 illustrates the assessment module consisting of five
components: 1) counseling [11-13,15,16,19,21-25], 2) audiometry [11-19,21-26], 3) hearing aid evaluation [21,25],
4) hearing aid selection [11-18,20-25], and 5) ear impression [11-13,16-18,21,24-26]. The whole process of this module is simply depicted below: 1) Start at counseling, 2) Go to
audiometry, 3) Go to hearing aid evaluation, 4) Go to hearing
aid selection, 5) Go to ear impression if a customized type of
hearing aid is selected, 6) Do not take ear impression if noncustomized type of hearing aid is selected.
The assessment module serves as a framework for investigating the pre-fitting stage that consists of preparatory components described below. It is generally accepted that counseling identifies individual needs, concerns, and abilities and
establishes realistic expectations [11-13,15,16,19,21-25]. Emo-

tional factors including anxiety control associated with hearing loss are also identified. Audiometry primarily evaluates
hearing loss of potential hearing aid users by measuring
hearing thresholds and speech recognition scores with various tests such as pure tone audiometry [11-19,21-26]. In
most cases, hearing aid evaluation, pre-treatment trial, is performed with a loaner hearing aids and it attempts to establish
realistic expectations by providing typical experiences of
wearing hearing aids before making a decision of users’ own
hearing aids [21,25]. Hearing aid selection includes 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
[11-18,20-25]. Specifically, it determines earmold, style, vent,
and other physical and acoustical properties of hearing aids.
Then, ear impression is taken if a customized type of hearing
aid is selected, such as shell or behind-the-ear type [1113,16-18,21,24-26]. However, taking an ear impression is
not necessary for a non-customized type of hearing aid.
Fitting module
Fig. 3 illustrates the fitting module consisting of three components: 1) adjustment [11-19,21,22,24-26], 2) verification
[11-17,19-25], and 3) orientation [11-17,19-26]. The whole
process of this module is simply depicted below: 1) Start at
adjustment, 2) Go to verification, 3) Go to orientation if verified, 4) Go to adjustment if failed verification.

Counseling

Audiometry

HA evaluation

Adjustment
HA selection

Verification

Non-customized type

Customized type

Ear impression

Failed verification

Verified

Orientation

Fig. 2. Assessment module. Placing counseling on the first stage
of this module does not indicate that counseling will be exclusively performed at the first stage of HAFM. Counseling component is
inclusive across three modules although it was not shown in other
figures. HAFM: hearing aid fitting management, HA: hearing aid.
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Fig. 3. Fitting module.
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Adjustment involves physical and electro-acoustic aspects
[11-19,21,22,24-26]. Physical adjustment aims for maintaining the physical integrity and comfort in wear by modifying
and checking physical features of hearing aids such as modification of earmolds or tubes and evaluation of physical adequacy. Electro-acoustic adjustment targets optimal establishments of electro-acoustic characteristics of hearing aids based
on types, degrees, and configurations of individual hearing
loss. For example, it involves applications of appropriate fitting formula and compression ratio.
Main contents of adjustment are: 1) Quality control: analysis of electro-acoustic specification [28], 2) Selecting a fitting formula based on individual audiogram, 3) Checking
physical and electro-acoustic comfort (e.g., acoustic feedback, occlusion), 4) Modifying physical and electro-acoustic
characteristics.
Verification, is a process evaluating physical, electro-acoustic, and psycho-acoustic aspects with hearing aids by presenting signals to hearing aids in the test box or a real-ear and
evaluating subjective responses using questionnaires [1117,19-25]. Adjustment may be repeated in case of failed verification.
Main contents of verification are: 1) Coupler measurements [28], 2) Real ear measurements [29], 3) Sound field tests
[30], 4) Psycho-acoustic checking associated with loudness
comfort/discomfort, 5) Questionnaires focusing on acoustic aspects.
Orientation, the final component of the fitting module,
mainly provides the information relevant to operational techniques, maintenance strategies including trouble shootings,
realistic performance expectations, and other resources needed for hearing aid users [11-17,19-26].
Follow-up module
Fig. 4 presents the follow-up module consisting of three
components: 1) auditory training [11,12,15-23,25,26], 2) outcome measures [11-17,19-25], and 3) comprehensive report
[11-17,19-22]. The whole process of this module is simply
depicted below: 1) Start at auditory training, 2) Go to outcome measures, 3) Go to comprehensive report if satisfied,
and 4) Go to auditory training if unsatisfied.
The follow-up module serves as a framework for investigating the components of a post-fitting stage described below. Auditory training is an action to aid the capability of
hearing perception through hearing aids and to maximize
performance with hearing aids by focusing on various rehabilitative aspects including auditory perception, communication strategies, and individual needs [11,12,15-23,25,26]. Although entire training sessions depend on the capability and

Auditory training

Outcome measures

Satisfied

Unsatisfied

Comprehensive report

Fig. 4. Follow-up module.

need of individual hearing aid users, it is generally accepted
that auditory training consists of consecutive training sessions for a certain amount of time.
Outcome measures validate multidimensional aspects of
hearing aid usage by measuring the outcomes associated with
acoustic and psycho-social aspects of hearing aid users [1117,19-25,31]. Some common outcome domains include measures of speech recognition performance and objective benefits with hearing aids and subjective measures of sound
quality, listening efforts, hearing aid usage, and satisfaction
[31]. As previously mentioned in Fig. 1, if the results from
outcome measures with hearing aids are unsatisfactory, the
fitting module may be repeated.
Comprehensive report reflecting substantial information
occurred during the whole HAFM process is filed for informative reports and future references at the final stage of the
module [11-17,19-22]. Additionally, it is important to note
that documentations for each module and component are also
needed although this framework does not specifically address.

Conclusion
The general framework of HAFM with its modules presented in this study includes common practices for practitioners recommended by various pre-existing guidelines. The
main purpose of proposing this framework is to make it more
www.ejao.org 5
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explicit and transparent so that its related tasks, including professional services, administration, and financial aspects can be
systematized without creating any misunderstandings among
stakeholders.
Explicitly systemizing the framework of HAFM provides
substantial benefits of engaging with various stakeholders:
hearing aid users, service providers, manufacturers, and public health administrators. For instance, by modularizing the
whole procedure of HAFM, service providers systematically
identify and administer comprehensive components and outlines of HAFM leading to the improved service quality and
user satisfaction. This contributes to enhance patient-centered
services, patient’ self-efficacy, and adherence rates with hearing aids (e.g., consistently using hearing aids and attending
follow-up appointments). Additionally, systematized services
with this framework improve sound quality and comfort of
hearing aid users. As a result, it contributes to increase hearing aid adoption rates or decrease hearing aid return rates.
Above this, the cost calculation based on each module or each
component is applicable to improve public health funding
system for the people with hearing impairments as well as
clarify payment claim. Another possible application is to develop professional training programs of audiology students
and hearing health providers as well as experts in HAFM.
This framework based on existing guidelines for hearing aid
fitting provides the first insight toward the international standardization of HAFM.
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