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Abstract

Background: Clinical studies have found up to 90% of hearing aid owners demonstrate difficulty with
basic hearing aid management tasks and almost 50% of hearing aid owners self-report not receiving

enough practical help from their clinician regarding how to use their hearing aid. Although studies have
highlighted the overwhelming amount of information and training required to learn how to use a hearing

aid appropriately, a gap remains in the literature regarding the range of methods by which hearing aid
owners acquire the knowledge and skills for hearing aid use, and whether these approaches are con-

sidered beneficial.

Purpose: To gain insight into how both hearing aid owners and hearing health clinicians view the ac-

quisition of hearing aid management skills and the efficacy of currently used methods of hearing aid
training.

Research Design: Concept mapping techniques were used to identify key themes, wherein partici-
pants generated, sorted, and rated the importance of statements in response to the question ‘‘How

do hearing aid owners learn the skills required to use, handle, manage, maintain, and care for their
hearing aids?’’

Study Sample: Twenty-four hearing aid owners (aged 56–91 years; 54.2%male) and 22 clinicians (aged
32–69 years; 9.1% male).

Data collection and Analysis: Participant perspectives were collected via group concept mapping ses-
sions in October 2015. Hierarchical cluster analysis was used to identify themes and develop a frame-

work for understanding how skill acquisition occurs. Participants rated each method of hearing aid skill
acquisition as to how beneficial it was and how often it was used.

Results: Participants identified 75 unique items describing how hearing aid management skills are ac-
quired within six concepts: (1) Relationship with the clinician, (2) clinician as a source of knowledge and

support, (3) hands-on experience, (4) seeking additional information, (5) asking support people for help,
and (6) external resources.

Conclusions: The results of this study highlight the diverse methods and sources by which hearing
aid owners learn the skills necessary to use, manage, and maintain their hearing aids. Significant

emphasis was placed on the role of the hearing health clinician to provide training, support, and an
ongoing professional relationship, with lesser roles played by family, friends, and other health pro-

fessionals.
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INTRODUCTION

H
earing loss is a common chronic health prob-

lem (Solheim et al, 2011), most often managed

with hearing aids (Chisolm et al, 2007). Al-

though it is recommended that hearing health-care cli-

nicians provide training on hearing aid handling and

maintenance as part of the rehabilitation program (Au-

diology Australia, 2013; American Speech-Language-
Hearing Association, 2015), clinical studies suggest

that the level of handling skills demonstrated by hear-

ing aid owners is low (Upfold et al, 1990; Bertoli et al,

2009; Ferrari et al, 2015; Bennett et al, 2017a). This is

concerning, as poor hearing aid handling skills have

been found to be associated with low hearing aid benefit

(Campos et al, 2014) and reduced satisfaction with

hearing aids (Kumar et al, 2000; Campos et al, 2014).
Currently, clinicians may spend approximately 45

minutes instructing individuals on hearing aid man-

agement across an average of two to five appointments

throughout the 30–45-day rehabilitation program (or

trial period) (Kochkin et al, 2010; Bennett et al,

2016). Although this will vary across settings and coun-

tries, the general nature of training that is delivered is

during these face-to-face appointments is verbal and
may be supplemented with written or digital materials.

However, despite there being recent developments in

digitalmaterials to aid hearing aidmanagement (for ex-

ample, Ferguson et al, 2015), the documented use of

written and digital materials is currently low (Kochkin

et al, 2010). In addition, although this may be the com-

mon process followed, not all clients receive optimal

access to audiological care because of rural access or
funding restrictions. Furthermore, given the time con-

straints clinicians experience while delivering the large

amount of information and training associated with

hearing aid use, it is possible that they do not always

provide all of the necessary information and training

required (Bennett et al, 2018b).

A study by Kelly et al (2013) found that 40% of older

hearing aid owners reported low confidence in manag-
ing their hearing aids, attributing their lack of confi-

dence to insufficient provision of information and

training during the rehabilitation program and in the

months and years that followed. Information transfer

in the audiology setting has been described as ‘‘informa-

tion dumping’’ (English, 2008), with hearing aid owners

unable to recall approximately 25–65% of hearing aid

management information four weeks after it was pro-
vided (Reese and Hnath-Chisolm, 2005; El-Molla

et al, 2012). This ineffective exchange of information

may contribute to the high rates of hearing aid manage-

ment difficulty (Campos et al, 2014; Bennett et al,

2017a). Arguably, the current methods for hearing

aid management skill training are insufficient. It has

been suggested that clinicians underestimate the

amount of information patients want (Laplante-

Lévesque et al, 2010a), have little understanding of pa-

tient health literacy (Nair and Cienkowski, 2010;

Brooke et al, 2012), and ‘‘dump’’ information on their
patients (English, 2008) rather than provide ameaning-

ful exchange (Grenness et al, 2014).

An adjunct study to the one reported here used a

group concept mapping approach with 24 hearing aid

owners and 22 clinicians to investigate what hearing

aid owners must do to use, handle, manage, maintain,

and care for their hearing aids (Bennett et al, 2018b).

Participants identified 111 unique items across six con-
cepts (daily hearing aid use, hearing aid maintenance

and repairs, learning to come to terms with hearing

aids, communication strategies, working with your cli-

nician and advanced hearing aid knowledge), highlight-

ing the overwhelming amount of information and

training hearing aid owners need to acquire. However,

a gap remains in the literature regarding the range of

methods by which hearing aid owners acquire the
knowledge and skills for hearing aid use, and whether

these approaches are considered beneficial. Investigat-

ing the currently used methods of knowledge and skill

acquisition used by hearing aid owners may elucidate

flaws in current methods of service delivery and oppor-

tunities for improvement. Accordingly, the purpose of

this study was to gain insight into how both hearing

aid owners and clinicians view the acquisition of hear-
ing aid management skills and the effectiveness of cur-

rently used methods of hearing aid training.

METHODS

This study forms the second part of a larger project

on the acquisition of hearing aid management
skills. Both studies used the samemethodology and par-

ticipant groups to address two different research ques-

tions. Where the first study investigated what hearing

aid ownersmust learn to use,manage, and care for their

hearing aids (Bennett et al, 2018b), this second study

describes how those skills and knowledge are acquired.

Both studies used group concept mapping, a segmenta-

tion methods approach that uses qualitative and quan-
titative techniques for data collection and analysis

(in this case, multidimensional scaling and hierar-

chical cluster analysis) (Trochim, 1989). Wedel and

Kamakura (2000) classify segmentation methods ac-

cording to whether they are an a priori method (where

segments are determined by the research in advance) or

a post hoc method (where data analysis determines the

number and type of segments (Lilien and Rangaswamy,
2004). This study on acquisition of hearing aid manage-

ment skills used the latter. Participants attended two

data collection sessions. The first session was a focus

group, wherein participants put forward statements de-

scribing their thoughts, perceptions, and experiences
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about each of the research questions (brainstorming

session). During the second session, participants gave

meaning to these statements through individual group-

ing and rating activities.
The literature on concept mapping does not specify a

minimum number of participants for the brainstorming

activity, although Trochim (1989) recommends groups

of 10–20 people to ensure a variety of opinions and still

enable group discussion. Participants should be diverse

and represent all stakeholders involved in a topic,

in this case, both hearing aid owners and clinicians.

Participation can be (a) in a group session, which is pre-
ferred as interaction promotes the generation of state-

ments, (b) individually with the researcher, or (c)

individually online where the participant can see state-

ments that have already been generated. Theminimum

number of participants recommended for the grouping

activity is 15, as studies with fewer than 15 participants

are more likely to generate less reliable concept maps

(indicated by the stress value; described in detail in
the following paragraphs) (Rosas and Kane, 2012).

There is no recommendation in the literature regarding

a minimum number of participants for the rating activ-

ity; however, larger numbers would be required for gen-

eralizability to the wider population.

Participants

Hearing aid owners were recruited via email or post

through two participating clinics in Perth and Bris-

bane, Australia, and via the Communication Research

Registry (a database of people who have expressed an

interest in being involved in research). All adult hear-

ing aid owners were invited to participate with no ex-

clusions placed on participants. All clinicians on a

hearing aid manufacturers’ database of Australian cli-
entele were invited to participate via email. Purposive

sampling was used to ensure that participants included

both hearing aid owners and clinicians, with represen-

tation of both genders, a range of ages, and a range of

experience using/fitting hearing aids. The initial group

of respondents was sufficiently diverse and so no fur-

ther recruitment was required beyond that described

previously.
The hearing aid owner group (n 5 24) included per-

sons aged between 56 and 91 years (mean5 78; SD5 9),

with more males (n 5 15) than females (n 5 9). The cli-

nician group (n5 22) included persons aged between 32

and 69 years (mean 5 43; SD 5 10); of which two were

male and 20 were female. A range of experience with

hearing aids was reported by hearing aid owners (own-

ing hearing aids for less than one year [n5 2], 1–5 years
[n5 7], 5–10 years [n5 8], andmore than ten years (n5

3]). Similarly, clinicians reported a range of experience

fitting hearing aids (less than five years [n 5 3], 5–10

years [n 5 2], 10–20 years [n 5 16], and .20 years

[n5 1]). The hearing aid owners were based in the Aus-

tralian states of Western Australia (n 5 17) and

Queensland (n 5 7), and were fitted with hearing

aids from seven different manufacturers. The partici-
pating clinicians were based in Queensland (n5 3), Vic-

toria (n 5 1), Tasmania (n 5 1), and Western Australia

(n 5 17), and worked in a range of different clinical

environments.

Procedure

Ethical approval for this study was granted by the

Human Research Ethics Office of The University of
Western Australia and The University of Queensland’s

Behavioural and Social Sciences Ethical Review Com-

mittee. All participants provided informed consent to

participate.

Participants were required to attend two data collec-

tion sessions; the first included a brainstorming activity

and the second included two tasks: a grouping and a rat-

ing task (described in the following paragraphs). Data
collection was face-to-face for participating hearing aid

owners and took place in two sites (Perth andBrisbane).

Data collection occurred via an online portal for partici-

pating clinicians (version 4; Concept Systems Incorpo-

rated, 2011, Ithica, NY). The sessions were conducted in

October and November 2015.

Brainstorming

There were three separate brainstorming sessions,

one for each of the Brisbane and Perth hearing aid

owner sub-cohorts and one for the clinician group.

For hearing aid owners, this session was split into

two 45-minute periods with a 15-minute break in-
between. Participants were first asked to generate

statements that described ‘‘What hearing aid owners

must do in order to use, handle, manage, maintain,

and care for their hearing aids appropriately’’ (see

Bennett et al, 2018b). During the second period, parti-

cipants were asked to generate statements that de-

scribed ‘‘How hearing aid owners learn the skills

required to use, handle, manage, maintain, and care for
their hearing aids.’’ Statements put forward by partici-

pants were entered into a Microsoft Excel spreadsheet

and projected on a screen as they were generated for

all to see, allowing participants to build on each other’s

statements. Participant instructions were delivered in

a neutral tone and participants were not prompted.

Clarification was requested if the participant’s state-

ment was not clear. The research team accepted all
statements during the brainstorming activity so as

not to deter contributions. All members of the group

were given equal opportunity to provide input.

For the clinician group, the brainstorming session

took place via the online portal available in the concept
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mapping software Concept Systems (version 4; Concept

Systems Incorporated, 2011). The clinicians were asked

to generate statements in response to the same two re-

search questions that were used by the hearing aid
owner group. Participating clinicians were able to view

each other’s de-identified statements; in this way, clini-

cians could enter new statements that built on existing

statements or enter completely new statements. Clini-

cians and hearing aid owners were not able to see the

statements put forward by the other cohort at this

stage.

Following the brainstorming session, the research
team pooled and refined all of the statements from all

three groups (hearing aid owner Perth and Brisbane

group, and clinician group). Consolidating and editing

of the brainstormed statements was performed by two

members of the research team (R.J.B. and C.M.) and

cross-checked by a third (R.H.E.). Repeated statements

and those that the research team agreed irrelevant

to describe how the skills are learned were omitted
(Poost-Foroosh et al, 2011). For example, ‘‘manufac-

turers and clinics are reducing their own costs.’’ Similar

brainstormed ideas were combined; for instance, ‘‘pri-

oritise and give only basic instructions at first,’’ with

‘‘keep instructions simple and minimal (prioritise), par-

ticularly if client seems overwhelmed’’ and ‘‘the magni-

tude of information/instructions provided is overwhelming

and it canbe easier to focus only on the basic andnecessary
instructions at first’’ were combined to become statement

40: ‘‘prioritising themagnitude of information/instructions

provided and only focusing on the basic and necessary in-

structions at first.’’ Some statements were reworded for

clarity, such as ‘‘start younger—easier to learn’’ that

was reworded to become statement 6: starting at a younger

age, that is, it is easier to learn new things when you are

younger. All of the statements were reworded in a way to
ensure theywerenot presented in thefirst personand thus

could be used by both hearing aid owners and clinicians for

the grouping and rating activities. The resulting set of

statements served as the core content for the two grouping

and rating tasks.

Grouping and Rating of the Statements

During the second session participants were in-

structed to group the statements in a way that made

sense to them, ensuring that (a) each statement was

only placed in one group; (b) they were to create at least

five groups (although not all did); (c) a statement could

be put in its own group if it is unrelated to the other
statements or if it stood alone as a unique statement;

and (d) they were not to have a ‘‘miscellaneous’’ or

‘‘other’’ groups. Participants were informed that there

was no right orwrongway to group the statements. Par-

ticipants were then asked to provide titles that encap-

sulated each group.

For the rating task, participants were given the list of

the statements and were asked to rate each statement

based on the extent hearing aid owners currently use

each mode of training/learning identified, using a
five-point Likert scale (1 5 never to 5 5 always). Par-

ticipants were also asked to rate how beneficial each of

the training/learning techniques identified would be to

successful hearing aid handling andmaintenance using

a f-point Likert scale (1 5 minimally beneficial to 5 5

extremely beneficial).

The hearing aid owners undertook the grouping and

rating tasks via face-to-face group sessions (Brisbane
and Perth). Two hours were allocated for the session, al-

though many finished the tasks early and were free to

leave. The statements were printed on individual cards

and participants asked to sort the cards into groups

based on how similar in meaning they were to one an-

other. For the rating task, hearing aid owners were pro-

vided with a printed list of the statements and asked to

rate them as described previously. Although hearing aid
owners attended this session as a group, participants

were instructed to work independently. Clinicians un-

dertook the grouping and rating tasks via the online por-

tal (version 4; Concept Systems Incorporated, 2011),

wherein clinicians logged in and completed the tasks

at any time within a six-week period. For a detailed de-

scription of how these tasks are performed within the

software, see Bennett et al (2018a).
All participants attended the brainstorming sessions

and contributed to the generation of statements for both

research questions (a) identification of what hearing aid

owners must learn to use and manage their hearing

aids and (b) how this knowledge and skill is acquired.

The participants were then randomly allocated into

two groups using a random number generator in Micro-

soft Excel and assigned to one of the two research ques-
tions for the second session grouping and rating tasks.

This was carried ou to reduce the time required for the

second data collection session (estimated to be two

hours if tasks for the completion of one research ques-

tion and four hours if tasks for both research questions

had to be completed). All participants were invited to

complete grouping and rating for both research ques-

tions and directed to start with the question for which
they were randomly allocated to. Of the 24 hearing aid

owners who participated in the brainstorming session,

11 completed the grouping activity (11 of the 12 allo-

cated to this research question; one did not attend

the second session) and 17 completed the rating activity

(including 11 of the 12 allocated to this question and six

of those allocated to the other research question).

Twenty-two clinicians participated in the brainstorm-
ing session, ten of whom completed the grouping activ-

ity (ten of the 11 allocated; one did not participate) and

11 completed the rating activity (the 11 allocated to this

research question).
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Data Analysis and Interpretation

Concept Systems (version 4; Concept Systems Incor-

porated, 2011) software was used for data analysis. The

participants’ grouping and rating data were coded as

coming from a hearing aid owner or a clinician.

Multidimensional scaling was used to generate a

point map to graphically display the relationship be-

tween statements as indicated by the sorting task. Each
point on the map represents one brainstormed state-

ment, with the proximity of two points indicating

how often these statements were grouped together by

participants; the smaller the distance between two

points, the more often participants grouped the two

statements together. The strength of the multidimen-

sional scaling analysis was tested by computing a stress

index. The stress index indicates the goodness of fit of
the two dimensional configuration to the grouping data.

For concept mapping studies, a stress value lower than

0.35 is recommended (Kane and Trochim, 2007). Hier-

archical cluster analysis was used to determine the key

concepts generated by the participants, based on a con-

sensus of how the participants grouped the individual

statements. For a more detailed description on how

multidimensional scaling analysis and hierarchical
cluster analysis were used to generate the conceptmaps

see Bennett et al (2018a).

After examining possible cluster solutions, two of the

authors (R.J.B. and C.M.) came to a decision about the

best number of clusters to represent the content of

themap and the grouping data, cross-checked by a third

(R.E.). This decision was informed by reviewing the

statements within each cluster and discussing whether
the merging or splitting of clusters was appropriate;

that is, it made sense given the statements in that

particular cluster (Jackson and Trochim, 2002). These

decisions were also informed by bridging scores, indi-

cating how often participants grouped statements in

this way. The lower the bridging score for a particular

cluster, the more often participants grouped these

statements together. Conversely, a higher bridging
score indicated that participantswere less likely to have

grouped these statements together, and thus, the clus-

ter may have benefited from being split into two clus-

ters. As there are no minimum bridging scores or

threshold values indicated in the literature, the authors

considered each concept’s bridging score before deter-

mining whether splitting the cluster and reallocating

the statements between the new clusters made sense.
It is important to note here that the researchers only

determined the number of clusters; the hierarchical

cluster tree structure is entirely determined by the

grouping data put forward by participants (Jackson

and Trochim, 2002). The resulting map is the concept

map. Each cluster represents a key concept and was

given a name based on the grouping labels designated

by the participants during data collection. The research

team generated a description of each concept identified

by the concept map based on the statements it con-

tained and the labels indicated by the participants.
A concept map was generated for each cohort (hear-

ing aid owners and clinicians). To determine whether

the cohort concept maps differed significantly a split-

half reliability measure (comparing the data from each

cohort) was calculated using the concept mapping soft-

ware (version 4; Concept Systems Incorporated, 2011)

and Spearman–Brown Prophecy Formula correction

applied using IBM SPSS Statistics (version 21.0; IBM
Corp., Armonk, NY). A correlation.0.7 was considered

high (Hinkle et al, 2003) and indicated sufficient con-

sensus across participants, that is, that the concept

maps generated by each cohort were similar enough

to be combined.

A similar reliability analysis was conducted of the fi-

nal concept map (hearing aid owner and clinician data

combined). The participant cohort was randomly split
into two sub-cohorts, and then separate similarity ma-

trices and cluster maps were generated for each (based

on the number of clusters selected for the final map)

(Trochim, 1993). Correlation between the two maps

was again evaluated by applying the Spearman–Brown

correction correlation to the split-half correlation (Trochim,

1993) using IBM SPSS Statistics (version 21.0; IBM

Corp.). A correlation .0.7 was considered high (Hinkle
et al, 2003), indicating that the cohort map accurately

represented the participants’ grouping data.

To validate the interpretation of the data, the final

concept map generated was sent to all participants

(hearing aid owners and clinicians) for feedback. Partic-

ipants were asked to reflect on whether (a) the concept

map accurately represented the concepts informed by

the statements, (b) the name of each of the concepts ac-
curately represented the statements it contained, and

(c) the description of each of the concepts accurately rep-

resented the statements it contained. Participant feed-

back informed whether the concept map(s) needed to be

redefined or labeled and described differently.

The participants’ rating scores were used to calculate

mean ratings for each concept. Reliability estimates of

the ratings data were calculated using Cronbach’s al-
pha to determine internal consistency (Rosas and Kane,

2012). Cohort comparisons were made using a pattern

matching graph, a ladder graph that compares average

cluster ratings between two variables (in this case sub

cohorts: hearing aid owners and clinicians), based on

the cluster map selected and the participants rating

data. Welch’s t test was used to compare the mean clus-

ter ratings between cohorts. A scatterplot was used to
plot the individual statements according to participant

rating scores (currently used against beneficial). This

facilitated identification of the hearing aid training

techniques (individual statements) that were deemed
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to be (a) currently used but not beneficial, (b) currently

used and beneficial, (c) not currently used despite being

beneficial, and (d) not currently used and not beneficial.

RESULTS

Brainstorming sessions yielded 136 statements

across all three sessions describing how hearing

aid owners acquire the knowledge and skills to use,

handle, manage, maintain, and care for their hearing

aid(s). Editing the statements resulted in a final list

of 75 statements used in the grouping and rating tasks
(Appendix).

The concepts identified through cluster map genera-

tion for the hearing aid owner group and the clinician

group did not differ greatly (the split-half correlation

was 0.75 and the Spearman–Brown correction correla-

tion was 0.86), and as such a combined cluster map was

generated and used for the remainder of the analyses.

The final clustermap selected had a stress index of 0.22,
suggesting that the cluster map was a good representa-

tion of the grouping data (Trochim, 1993). Reliability

testing achieved a split-half correlation of 0.85 and

Spearman–Brown correction correlation of 0.92, sug-

gesting that the concept map accurately represented

the grouping data (Trochim, 1993).

The concept map revealed six concepts: (a) Relation-

shipwith the clinician, (b) clinician as a source of knowl-
edge and support, (c) hands-on experience, (d) seeking

additional information, (e) asking support people for

help, and (f) external resources (Figure 1). The bridging

score for each concept (Figure 1) indicates how similar

the statements within the concept were to each other.

The concepts ‘‘relationship with the clinician’’ and ‘‘cli-

nician as a source of knowledge and support’’ had

smaller bridging scores (0.14 and 0.18, respectively)
than the other pairs of concepts, indicating that partic-

ipants more often agreed that the statements within

each of these two concepts were similar or related.

The bridging scores for the other four concepts ranged

from0.49 to 0.62, suggesting that participants less often

agreed as to which group (concept) the statements

belonged.

Table 1 provides a description of each concept and ex-
ample statements. The concept ‘‘relationship with the

clinician’’ describes understanding the importance of

trust and two-way communication in developing a ther-

apeutic relationship with the client, as well as the de-

livery of individualized care through an understanding

of the patient’s overall health and involvement in deci-

sions. ‘‘Clinician as a source of knowledge and support’’

describes the role of the clinician in providing informa-
tion, training and ongoing support. ‘‘Hands-on experi-

ence’’ describes the hearing aid owner as being self-

driven to master hearing aid management, specifically

through motivation and perseverance. ‘‘Seeking addi-

tional information’’ describes actively seeking additional

information and training through asking questions,

reading supplementary material, practicing physical

tasks, and committing to learning the necessary skills.
‘‘Asking support people for help’’ describes sourcing in-

formation from others to acquire the skills to manage

hearing aids or relying on others to perform tasks.

‘‘External resources’’ describes accessing information

Figure 1. Conceptmap of the six concepts describing how hearing aidmanagement skills are acquired. The smaller numbers refer to the
individual statements generated by participants and listed in the Appendix. The bridging scores for each concept (shown in parentheses)
indicate how often participants grouped these statements together, with a lower score indicating that participants more often grouped
these statements together.
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Table 1. Six Concepts DescribingHowHearingAidOwners Learn the Skills Necessary toUse andManage Their Hearing
Aids

Concepts Concept Description Example Statements

Relationship with the

clinician

Understanding the importance of trust and

two-way communication in developing a

therapeutic relationship with the client.

Individualized care through an

understanding of the patients overall

health and involvement in decisions.

51. Having a good relationship with their clinician,

especially open lines of communication to be able to ask

for support (0.00)

23. With encouragement from their clinician (0.01)

48. Being made to feel like an important part of the

rehabilitation (hearing aid fitting) process, where the

clinician makes it clear that the hearing aid owner is

welcome to ask questions and take their time (0.01)

Clinician as a source of

knowledge and support

The role of the clinician in providing

information, training, and ongoing support.

68. Knowing that they have someone to go to with

questions, that is, the clinician (0.05)

4. Going back to their clinician and asking more questions

(0.12)

29. Asking the clinician how to perform certain tasks, for

example, how to change the speaker/wax filter (0.18)

46. Attending several appointments over the fitting process

rather than one large appointment, as too much

information in one chunk can be difficult to remember

(0.22)

14. Asking their clinician to summarise the important tasks

on a cheat sheet, that is, a simple overview of the more

common hearing aid instructions (0.29)

Hands-on experience Self-driven to master hearing aid

management, specifically through

motivation and perseverance.

39. Making time to practice at home while in a relaxed

environment (0.41)

9. Through practical experience, just trying things

themselves when problems arise (0.42)

50. Using troubleshooting guides, as it can be both helpful

and empowering to be able to solve their own problems

(0.47)

40. Prioritising the magnitude of information/instructions

provided and only focusing on the basic and necessary

instructions at first (0.60)

70. Trying new things if they can’t do the things the clinician

has instructed, for example, different ways to insert the

hearing aid (0.61)

Seeking additional

information

Actively seeking additional information

and training through asking questions,

reading supplementary material, practicing

practical tasks and committing to learning

the necessary skills.

34. Repeatedly asking questions until they get an answer

that makes sense to them (0.52)

16. Asking for printouts of the information (0.53)

56. Engaging in an ongoing rehabilitation program that

allows them to gradually build upon their skills in a

supportive and timely manner, where appointments are

scheduled to meet their personal needs (0.44)

Asking support

people for help

Sourcing information from others to acquire

the skills to manage hearing aids or relying

on others to perform tasks on their behalf.

11. Asking nursing staff (both in general hospitals and care

facilities), although they usually don’t know how to help

(0.43)

12. Asking family members to do it for them (0.55)

41. Asking partners and/or family members to attend

appointments (0.56)

19. Asking their General Practitioner (family doctor) (0.58)

7. Asking friendswith hearing aids how they do things (0.59)

13. Getting family members to come to appointments so

that they can learn how to assist (0.69)
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through media external to the clinic or clinician. The

example statements included in Table 1 are those with

lower bridging scores, that is, those statements that
were most often placed in this concept by the partici-

pants. Thus, it is likely that they best represent the

core meaning of the concept.

Hearing aid owners and clinicians reported similar

beliefs regarding the methods of hearing aid skill acqui-

sition currently being used (Table 2). There was no sig-

nificant difference between the mean rating scores each

cohort provided for the concepts, with the exception of
the concept ‘‘relationship with the clinician,’’ which cli-

nicians rated as currently used more, relative to hear-

ing aid owners [t(22) 5 22.0927, p , 0.05].

The pattern-matching graph highlights the differ-

ences between the beliefs of hearing aid owners and cli-

nicians regarding how beneficial each of the training

concepts were (Figure 2). The clinicians’ mean rating

scores were significantly higher than those indicated
by hearing aid owners for three concepts: ‘‘Relationship

with the clinician’’ [t(22) 522.5319, p, 0.02], ‘‘clinician

as a source of knowledge and support’’ [t(28) 5 23.7592,

p, 0.001], and ‘‘asking support people for help’’ [t(24) 5

22.6437, p , 0.02]. No significant differences were ob-

served between mean scores for the other three con-

cepts. Both hearing aid owners and clinicians agreed

that ‘‘asking support people for help’’ and ‘‘external re-
sources’’ were significantly less beneficial than the

modes of training described by the other four concepts

(Table 3).

The scatterplot provides a visual representation of

the individual methods of learning/training (individual

statements) according to how often it is currently used
in clinical practice and how beneficial it is to successful

hearing aid handling and management (Figure 3).

Here, rating data for each cohort are combined. More

than one-third of the statements (31/75) fell within

the top right quadrant, deemed to be used often and

highly beneficial. These statements largely came from

the concepts ‘‘clinician as a source of knowledge and

support’’ (10/31), ‘‘relationship with the clinician’’ (9/31),
and ‘‘hands-on experience’’ (9/31). Just over one-third of

the statements (28/75) fell into the bottom left quad-

rant, deemed to be used less often and be less beneficial.

Most of these statements were from the concepts ‘‘exter-

nal resources’’ (9/28) and ‘‘asking support people for

help’’ (12/28). Of note, all of the statements from the

concept ‘‘external resources’’ were placed in this quad-

rant and all of the statements from the concept ‘‘asking
support people for help,’’ with the exception of one;

statement 7 ‘‘by asking friends with hearing aids how

they do things’’ was placed in the bottom right quadrant.

Four statements (4/75) fell into the bottom right quad-

rant deemed to be minimally beneficial but often used.

These four statements included statement 7 and state-

ment 10 ‘‘through trial and error, 70 by trying new

things if they can’t do the things the clinician has
instructed, for example, different ways to insert the

hearing aid, and 73 reading the pamphlets supplied

by the clinicians.’’ Twelve statements (12/75) fell within

Table 1. Continued

Concepts Concept Description Example Statements

External resources Accessing information through mediums

external to the rehabilitation program.

17. Through the quarterly/annual clinic newsletters they

receive offering tips/information on hearing and hearing

aids (0.54)

58. Viewing videos that demonstrate/explain the different

skills they need to use hearing aids, available on some

clinic websites (0.55)

15. Going to the library and borrowing a book on hearing aid

selection, use, and management (0.59)

Note: The perspectives of hearing aid owners and clinicians are combined. Bridging scores are indicated in parentheses for each statement,

smaller bridging scores indicate that participants were more likely to place this statement in this concept.

Table 2. Mean Ratings for How Often Each Method of Training Is Currently Used across Each of the Six Concepts, and
the between Cohort Differences

Concepts

Hearing Aid Owners

(Mean 6 SD)

Clinicians

(Mean 6 SD)

Between Cohort Differences

t Degrees of Freedom p-value

Relationship with the clinician 3.26 6 0.38 3.82 6 0.48 22.093 22 ,0.05

Clinician as a source of knowledge and support 3.22 6 0.42 3.56 6 0.27 21.625 28 .0.05

Hands-on experience 3.31 6 0.36 3.33 6 0.26 20.085 30 .0.05

Seeking additional information 2.82 6 0.25 3.22 6 0.35 21.626 18 .0.05

Asking support people for help 2.21 6 0.37 2.63 6 0.32 21.831 24 .0.05

External resources 2.11 6 0.21 1.96 6 0.16 0.726 16 .0.05
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the top left quadrant, deemed to be beneficial but not

often used. Most of these statements were from the con-

cepts ‘‘seeking additional information’’ (4/12), ‘‘clinician

as a source of knowledge and support’’ (4/12), and
‘‘hands-on experience’’ (3/12).

Fewer than half of the participants provided feedback

(39%, n5 12 hearing aid owners and n5 6 clinicians) on

the final concept map generated from the participant

data, as well as the names and descriptions put forward

by the research team. All of the feedback supported the

results and no changes were suggested.

DISCUSSION

The purpose of this study was to explore the acqui-

sition of hearing aid management skills and the ef-

fectiveness of currently used methods of hearing aid

training, from the perspectives of hearing aid owners

and clinicians. The 75 individual methods of skill acqui-

sition identified in this study demonstrate the diverse
players involved and the multifaceted process by which

hearing aid owners learn how to use and manage their

hearing aid(s).

The methods of skill acquisition deemed to be the

most beneficial and currently used (based on the scat-

terplot) came predominantly from the three concepts

describing the training provided by the clinician, the

client–clinician relationship, and hands-on experience
gained by the hearing aid owner. This suggests that cli-

nicians should not only continue to use strategies that

fall within these categories, but also increase their focus

and utilization of them. Although, not all statements

from these concepts were considered beneficial, and

thus, strategies contained within each concept should

be considered individually rather than applied collec-
tively. With respect to the concept describing hands-

on experience, rather than relying solely on traditional

visual/oral delivery of hearing aid information (Kochkin

et al, 2010), clinicians could look to increase the use of

tactile training methods, having clients demonstrate

and practice physical tasks during the clinical consulta-

tions. The benefits of such methods of training were

highlighted by Singh et al (2013), who noted a reduction
in the amount of time taken to complete manual hear-

ing aid tasks (such as changing the program using a

button on the hearing aid) over as few as nine task re-

peats. In addition, clinicians could consider emphasiz-

ing the importance of physical handling skills by

setting personalized training goals with their clients,

such as practicing specific tasks during the first few

weeks following hearing aid fitting to consolidate learn-
ing (Lustig et al, 2009). These hands-on training meth-

ods could be complimented with written or digital

supplemental materials demonstrating how to perform

these tasks at home (Ferguson et al, 2015) or training

sessions for significant others or carers promoting

support in the home environment (Stephens, 2009;

Manchaiah et al, 2012).

The two concepts, ‘‘clinician as a source of knowledge
and support’’ and ‘‘relationship with the clinician,’’ de-

scribed the role of the hearing healthcare clinician as

an individual contributing to the process of hearing

Figure 2. Pattern matching graph comparing hearing aid owners’ and clinicians’ ratings of how beneficial each concept describing ac-
quisition of hearing aid skills would be to successful hearing aid management (15minimally beneficial to 55 extremely beneficial). The
mean cohort rating and SD for each concept is indicated in parentheses.
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aid skill acquisition. The statements within these con-

cepts described the process of finding the right clinician

and developing a relationship with that clinician. The

importance of developing the therapeutic relationship

between the client and clinician indicated in this study

echoes previous qualitative research exploring the pro-

cess involved in and the benefits of a patient-centered
approach to care (Laplante-Lévesque et al, 2010b;

Poost-Foroosh et al, 2011; Grenness et al, 2014). The

process of imparting hearing aid related knowledge and

providing training and support during clinical appoint-

ments facilitates development of the client–clinician

relationship through the opportunity for the client

to evaluate the clinician’s individual working style

and to determine the extent to which the clinician’s

attitudes and behaviors match the client’s own prefer-

ences and expectations (Poost-Foroosh et al, 2015).

However, it appears that hearing aid owners’ prefer-

ences for the amount of information and the level of

detail or technicality they wish to receive may differ be-

tween individuals. When asked to describe problems as-

sociated with hearing aid use, participants identified
problems associated with clinicians’ current methods

of hearing aid education and training, which included

the provision of insufficient as well as excessive or over-

ly complex information (Bennett et al, 2018a). Although

it is not surprising that individual patients will prefer

different amounts of information, these results suggest

the need for a patient-centered approach to care. Im-

provements may be noted when clinicians personalize

Table 3. Comparisons between Concept Means for the Rating Data Regarding the Benefit of Each Method of Skill
Acquisition, with Hearing Aid Owners and Clinician Data Measured Separately

Two Concepts Being Compared

Hearing Aid Owners Clinicians

t Degrees of Freedom p-value t Degrees of Freedom p-value

Asking support people for help vs. seeking

additional information

6.5880 21 ,0.001 2.918 21 ,0.01

Asking support people for help vs.

hands-on experience

6.5531 27 ,0.001 2.737 27 ,0.02

External resources vs. seeking

additional information

4.4926 17 ,0.001 4.489 17 ,0.001

External resources vs. hands-on experience 4.4035 23 ,0.001 4.141 23 ,0.001

Figure 3. Scatterplot of participants’ ratings of how often each learning/training technique is currently used against how beneficial it is
to successful hearing aid handling and maintenance for all statements.
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the appointment and ask each individual client how

much information they would like at each session,

how much technical detail they would prefer, and

how they would like to receive this information (such
as verbally, written, and pictorial). Doing so will likely

further enhance the client–clinician relationship and

improve the process of information transfer from clini-

cian to client.

Clinicians in this study rated the concept ‘‘relation-

shipwith the clinician’’ asmore important to skill acqui-

sition than the hearing aid owners rated it. These

findings are consistent with Laplante-Lévesque et al
(2013), wherein clinicians emphasized the role of the

client–clinician relationship as a determinant of hear-

ing aid use, whereas hearing aid owners emphasized

the role of the hearing aid in achieving optimal hearing

aid use. It is possible that hearing aid owners are un-

aware of the role that the clinician can play in the pro-

cess of aural rehabilitation. This is likely because of

current clinical practices placing greater emphasis on
the hearing aid than on the services provided by the cli-

nician during consultations. This emphasis on the hear-

ing aid could be remnant of the historical dominance of

a medical approach to health care used in audiology

(Erdman et al, 1994). Although audiological practices

are moving toward a biopsychosocial approach to audi-

ological rehabilitation, with consideration given to the

activity limitations and participation restrictions that
affect people with hearing impairment and their signif-

icant others (Hickson and Scarinci, 2007; Meyer et al,

2016), some suggest that the current pricing structures

for audiological rehabilitation, charging a bundled fee

for hearing aids and services, keep the focus on the

hearing aid device and underrepresent the role of the

clinician (Shaw, 2015). There is growing support for

the unbundling of hearing aid sales and services to al-
low for reimbursement of individual aspects of the re-

habilitation program, such as counseling on social

reintegration and hearing aid management training

(Shaw, 2015). Highlighting hearing aid training as a

separate and billable feature of the rehabilitation pro-

gram emphasizes its value and necessity and may help

to address the low handling skills evidenced in clinical

studies (Bertoli et al, 2009; Desjardins and Doherty,
2009; Ferrari et al, 2015; Bennett et al, 2017a).

The individual statements deemed to be commonly

used, although not beneficial included the use of trial-

and-error techniques to develop hearing aid skills and

reading the pamphlets provided by the hearing clinic. It

is possible that hearing aid owners reap little benefit

from engaging in trial-and-error techniques due to a

lack of basic skills regarding hearing aid handling
and low confidence regarding their ability to manage

the device (West and Smith, 2007; Desjardins and

Doherty, 2009; Bennett et al, 2017a). Placing greater

emphasis on hearing aid management training during

clinical consultations will provide hearing aid owners

with the skills required to self-manage their condition.

This may be achieved through use of clinical tools iden-

tifying deficiencies in handling skills, such as the Prac-
tical Hearing Aid Skills Test (Desjardins and Doherty,

2009). With respect to pamphlets provided by the hear-

ing clinic, it is not surprising that participants in this

study derive little benefit from them as studies report

the low quality and poor readability of hearing aid user

manuals (Caposecco et al, 2014), and highlight the high

level of health literacy required to understand the

content of written information concerning hearing
aids provided during clinical consultations (Nair and

Cienkowski, 2010; Brooke et al, 2012). These factors com-

pound to result in hearing aid owners often misinterpret-

ing the information provided. To overcome these

shortfalls, clinicians could call on hearing aid manufac-

turers to improve their user manuals or develop their

own materials. Client recall of health information can

be enhanced through organization of the information
provided, use of less complex text, larger typeface sizes,

and the use of pictures (Ley et al, 1973; Kools et al,

2006; Caposecco et al, 2016). For example, Caposecco

et al (2016) demonstrated improved hearing aid manage-

ment skills, the need for fewer prompts and faster task

completion when hearing aid user manuals were modi-

fied, including a lower reading grade level.

The individual methods of skill acquisition put for-
ward by participants indicated the involvement ofmany

people, including the hearing aid owners, the clinician,

and clinic administration staff, familymembers, friends

with hearing aids, general practitioners, as well as

nursing home staff and carers. However, the rating

data generated by participants suggest that the support

sourced from parties external to the clinic are less ben-

eficial, with the individual statements describing these
sources as being of less quality, inaccurate or more dif-

ficult to access than that provided by the clinician. Cli-

nicians need to be cognizant of this and consider

involving these many potential support people in the

process of hearing aid training, either directly (such

as encouraging hearing aid owners to bring a family

member to appointments or sending hearing aid spe-

cific information to carers and nursing home staff)
(Manchaiah et al, 2012) or indirectly (by providing gen-

eral hearing aid related training to general practi-

tioners and the general public) (Gilliver and Hickson,

2011). The benefits of involving significant others in

the process of aural rehabilitation are well demon-

strated (Preminger, 2003; Preminger and Meeks,

2010; Hickson et al, 2014; Singh et al, 2015) and support

the use of a family-centered approach to care (Singh
et al, 2016). To facilitate a family-centered approach to

hearing aid skill acquisition a clinician could (a) invite

family members to attend hearing aid training appoint-

ments, (b) set up the physical environment so that family
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members are comfortably involved in the hearing aid

orientation and training, such as ensuring that family

members and the hearing aid owner both understand

the information provided, and have a turn practicing
the physical tasks required for hearing aid manage-

ment, and (c) setting joint hearing aid–related goals

with the hearing aid owner and the family member(s)

present, such as how and when to use the hearing

aid.

Limitations and Future Directions

One of the limitations of this study was that par-

ticipants self-selected to volunteer for the study,

which may have biased the content and the rating

scales. The sample sizes were within the recom-

mended numbers for concept mapping studies; how-

ever, the small numbers may have influenced the

ratings of the statements provided. In addition, other

hearing aid owners and clinicians may have gener-
ated additional statements not included in this

study. Nevertheless, the number of statements gen-

erated was large and this is the most comprehensive

study to date looking at how hearing aid manage-

ment skills and knowledge is acquired. Given the

sample size, the rating scale results should not be as-

sumed representative of the population. Future re-

search could explore whether the use of information
sources differ across sub groups of hearing aid owners,

such as those with greater hearing aid satisfaction,

those in rural or remote areas or those with language

barriers. Only 35% of participants provided feedback

on the final concept map generated from the data.

Nonetheless, findings are informative and provide a

framework for improving the delivery of hearing aid

management training.

CONCLUSION

The purpose of this study was to explore the acqui-

sition of hearing aid management skills and the ef-

fectiveness of currently used methods of hearing aid

training, from the perspectives of hearing aid owners

and clinicians. The results of this study demonstrate
the diverse methods and sources by which hearing

aid owners learn the skills necessary to use, manage,

and maintain their hearing aids. Clinicians may en-

hance hearing aid owners’ acquisition of skills by fur-

ther diversifying the methods of skill training used to

include (a) use of personalized training programs, (b)

opportunity to learn, demonstrate and practice physical

techniques during appointments, (c) use of written, pic-
torial, or digital supplemental materials to support

learning, and (d) greater client empowerment through-

out the hearing aid fitting process. Significant emphasis

was placed on the role of the hearing health clinician to

provide training, support, and an ongoing profes-

sional relationship, with lesser roles played by family,

friends, and other health professionals. The adoption

of a family-centered approach to client care would en-
able the inclusion of the wide variety of players involved

in an individual’s aural rehabilitation, dually resulting

in improved outcomes for the hearing aid owners and

their family.
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APPENDIX

Statements grouped by key concepts, with bridging score indicated in brackets for each statement and concept. The

bridging scores for each statement indicate how often participants grouped these statements together (i.e., placed
them in this concept), with a lower score indicating that participants more often grouped these statements together.

External Resources (0.62)

1. Participating in research projects involving hearing aids (0.77)

15. Going to the library and borrowing a book on hearing aid selection, use, and management (0.59)

17. Through the quarterly/annual clinic newsletters they receive offering tips/information on hearing and hearing

aids (0.54)

25. Watching YouTube videos (0.66)

37. Reading the posters on the clinic waiting room wall that describe hearing aid tips (0.57)

58. Viewing videos that demonstrate/explain the different skills they need to use hearing aids, available on some

clinic websites (0.55)

62. Searching general websites (0.61)

72. Visiting an electronics store to ask about or purchase headphones for the TV (0.70)

75. Reading the coffee table literature on hearing aid use in the clinic waiting room (0.57)

Hands-on Experience (0.49)

2. Reading the user manual (0.43)

9. Through practical experience, just trying things themselves when problems arise (0.42)

10. Through trial and error (0.46)

21. Taking time to familiarise themselves with the hearing aid at the fitting appointment (0.62)

22. Through practice (0.44)

26. Making assumptions based on the contents of the box, that is, working out what each item is used for (0.51)

27. Working it out for themselves (0.42)

35. Learning how to learn the new skills (0.61)

38. Practising all aspects of hearing aid use several times per day during those first few days/weeks (0.42)

39. Making time to practice at home while in a relaxed environment (0.41)

40. Prioritising the magnitude of information/instructions provided and only focusing on the basic and necessary

instructions at first (0.60)

44. Reading the personalised hearing aid instructions printed from the hearing aid fitting software, if provided

(0.46)

47. Being self-motivated (0.52)

50. Using troubleshooting guides, as it can be both helpful and empowering to be able to solve their own problems

(0.47)

54. Putting hearing instructions somewhere obvious at home, allowing daily reminders of what and how to do the

important tasks (0.50)

70. Trying new things if they can’t do the things the clinician has instructed, for example, different ways to insert the
hearing aid (0.61)
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Asking Support People for Help (0.66)

6. Starting at a younger age, that is, it is easier to learn new things when you are younger (1.00)

7. Asking friends with hearing aids how they do things (0.59)

11. Asking nursing staff (both in general hospitals and care facilities), although they usually don’t know how to help

(0.43)

12. Asking family members to do it for them (0.55)

13. Getting family members to come to appointments so that they can learn how to assist (0.69)

18. Asking their carer to learn the necessary skills, so that they can then rely on them if need be (0.65)

19. Asking their General Practitioner (family doctor) (0.58)

30. Talking to friends (0.48)

31. Calling the office of hearing services helpline (0.69)

32. Talking to specialists regardingmemory issues thatmay be interfering with learning hearing aid handling skills

(0.95)

33. Asking the social worker who visits the house (0.72)

41. Asking partners and/or family members to attend appointments (0.56)

69. Through helping other people experiencing difficulties with their hearing aids (0.75)

Clinician as a Source of Knowledge (0.18)

3. Listening to the things their clinician says (0.11)

4. Going back to their clinician and asking more questions (0.12)

14. Asking their clinician to summarise the important tasks on a cheat sheet, that is, a simple overview of the more

common hearing aid instructions (0.29)

28. Watching what the clinician does when cleaning/fixing the hearing aid and to do the same at home (0.34)

29. Asking the clinician how to perform certain tasks, for example, how to change the speaker/wax filter (0.18)

45. Watching the clinician put a similar style hearing aid in and out of their ear to demonstrate (0.15)

46. Attending several appointments over the fitting process rather than one large appointment, as too much infor-

mation in one chunk can be difficult to remember (0.22)

52. Attending annual (or more frequent) check-up appointments (0.31)

55. Discussing their learning style with their clinician so that the clinician can teach/instruct in this way, for ex-

ample, visual learner, auditory learner, etc. (0.10)

57. Repeating key instructions back to the clinician to ensure they have been heard, interpreted, and remembered

correctly (0.17)

59. Discussing their motivations or hesitations for getting hearing aids in the first place with their clinician (0.17)

61. Completing hearing aid management evaluation in the follow-up appointment, that is, where the clinician as-

sesses the hearing aid owner’s ability to perform necessary skills and then provide retraining where required (0.16)

68. Knowing that they have someone to go to with questions, that is, the clinician (0.05)

71. Know to ask the clinician to simplify the hearing aid, for example, ensure the same battery size for each hearing

aid, asking for moulds instead of domes (0.15)

74. Following the clinicians advice (0.19)
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Relationship with the Clinician (0.14)

5. Through developing a relationship with their clinician (0.00)

8. Getting a second opinion from another clinician (0.28)

23. With encouragement from their clinician (0.01)

24. With encouragement and assurance from their clinician that they will be able to manage the hearing aid with

practice (0.01)

43. Asking the receptionist to go through aspects of hearing aid management that they may be having difficulty,

outside of appointments (0.72)

48. Being made to feel like an important part of the rehabilitation (hearing aid fitting) process, where the clinician

makes it clear that the hearing aid owner is welcome to ask questions and take their time (0.01)

49. Being informed at the beginning that learning to use hearing aids takes time and that it is normal to return for

follow-up appointments for re-training (0.27)

51. Having a good relationship with their clinician, especially open lines of communication to be able to ask for

support (0.00)

53. Discussing memory concerns with their clinician, allowing the clinician to tailor the rehabilitation program for
their personal needs (0.29)

65. Finding a clinicianwho is aware of the hearing aid owner’s overall health and how it relates to using hearing aids

(0.01)

66. Finding a clinician who is open and happy to talk/discuss everything (0.01)

67. Developing a good relationship with their clinician (0.01)

Seeking Additional Information (0.56)

16. Asking for print outs of the information (0.53)

20. Holding and testing different styles of hearing aids at the first appointment to check comfort, ease of use, and

potential ability to manage batteries/style/care of device (0.59)

34. Repeatedly asking questions until they get an answer that makes sense to them (0.52)

36. Repeatedly asking questions until the problem is resolved (0.53)

42. Instead of watching the clinician’s demonstration of how to care for the hearing aid, giving it a try under the

clinician’s supervision (0.47)

56. Engaging in an ongoing rehabilitation program that allows them to gradually build upon their skills is a sup-

portive and timely manner, where appointments are scheduled to meet their personal needs (0.44)

60. Understanding why cleaning and other management tasks are necessary, for example, they will prevent break-
downs (0.57)

63. Using the diagrams provided by their clinician for specific tasks, for example, how to cut the tube on a newmould

to the correct length (0.63)

64. Reading the sections of the instruction booklet that the clinician has highlighted as relevant to their own per-

sonal hearing aids (0.68)

73. Reading the pamphlets supplied by the clinician (0.61)
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