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Objectives: To gather perspectives of hearing aid owners and hearing 
healthcare clinicians with regard to problems that arise after hearing aid 
fitting and use these perspectives to generate a conceptual framework to 
gain a better understanding of these problems.

Design: Participants included a group of 17 hearing aid owners and a 
group of 21 hearing healthcare clinicians; data collection occurred sepa-
rately for each group. Participants each attended two group sessions 
in Perth, Western Australia, wherein they: (1) generated statements 
describing the problems associated with hearing aids and (2) grouped 
and rated the statements to identify key themes. Concept mapping was 
used to generate a conceptual framework.

Results: Participants identified four concepts regarding hearing aid 
problems as follows: (1) hearing aid management; (2) hearing aid sound 
quality and performance; (3) feelings, thoughts, and behaviors; and 
(4) information and training. While hearing aid owners and clinicians 
generated similar results regarding the concepts derived, the clinicians 
reported that the problems identified had a greater negative impact on 
hearing aid success than did hearing aid owners.

Conclusions: The magnitude and diversity of hearing aid problems iden-
tified in this study highlight the ongoing challenges that hearing aid own-
ers face and suggest that current processes for hearing aid fitting can 
be improved. Problems relating to hearing aid management were most 
often deemed to have the greatest impact on hearing aid success and be 
the most preventable/solvable, and thus are a good starting point when 
addressing hearing aid–related problems.

Key words: Concept mapping, Hearing aid, Problem, Qualitative 
research.
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INTRODUCTION

Hearing loss is a common chronic health problem most often 
managed with hearing aids (Chisolm et al. 2007). Despite the 
benefits associated with hearing aid use (Chisolm et al. 2007), 
only one third of those who could benefit from hearing aids own 
them (Hartley et al. 2010), and up to one third of hearing aid 
owners do not use their hearing aids regularly (Hartley et al. 
2010; Hickson et al. 2010; Kochkin 2010; Williams et al. 2009). 
Reasons for hearing aid nonuse identified in qualitative stud-
ies with hearing aid owners include high cost of hearing aids, 
negative attitude toward hearing aids, perception that hearing 
aids are not required, and the unattractive appearance of hearing 
aids, with the majority of the reasons for nonuse pointing toward 
hearing aid–related problems (McCormack & Fortnum 2013). 

Specifically, issues relating to physical fit, hearing aid handling 
(such as difficulty inserting batteries), performance issues (such 
as sound quality or inability to reduce background noise), and 
complaints regarding ongoing maintenance requirements (such 
as cleaning and basic repairs) have been reported (Goggins & 
Day 2009; Kochkin 2000a; McCormack & Fortnum 2013).

Although clinicians can rectify the majority of these prob-
lems through modifications to the hearing aid, providing addi-
tional training or support and through communication training 
or aural rehabilitation (Goggins & Day 2009; Meyer et al. 2014), 
problems persist that prevent many hearing aid owners from 
receiving the full benefits of amplification. According to best 
practice guidelines, aural rehabilitation with hearing aids com-
prises of the following: (1) hearing aid fitting and programming 
to enhance auditory function; (2) instruction on device man-
agement: (3) communication training; and (4) emotion-based 
counseling supporting a problem-solving process aimed at 
enhancing the activities and participation of an individual with 
hearing difficulties, improving their quality of life, minimizing 
any effect on significant others, and facilitating their accep-
tance of any residual problems (American Speech-Language-
Hearing Association 2015; Audiology Australia 2013; Stephens 
2009; Boothroyd 2007). However, clinical observations sug-
gest that the duration of the rehabilitation program, the number 
of appointments provided, and the content of what is actually 
delivered and provided varies across clinics and clinicians. At 
the completion of the program, the onus is generally placed on 
the hearing aid owner to seek help for any problems that may 
arise. It is possible that hearing aid owners are not seeking help 
for their problems because they are oblivious to the fact that 
they are experiencing problems (Desjardins & Doherty 2009), 
some may be unaware that the difficulties they are experiencing 
are rectifiable (Southall et al. 2006), or they may be unaware of 
what to do when problems arise (Southall et al. 2006).

More studies are needed that describe the array of hearing 
aid–related problems currently being experienced by hearing 
aid owners, the impact of these problems, and the hearing aid 
owners’ behaviors and beliefs regarding these problems. Knowl-
edge gained may facilitate change in clinical practice that could 
prevent the problems from occurring or may support patients 
in solving the problems as they arise. Qualitative research has 
the ability to generate new information that may otherwise have 
been overlooked as it focuses on the experiences and percep-
tions of people, in this case, living with hearing loss (Knudsen 
et al. 2012). There is a growing body of literature utilizing quali-
tative techniques in audiologic research (Grenness et al. 2014; 
Laplante-Lévesque et al. 2010a; Laplante-Lévesque et al. 2012; 
Laplante-Lévesque et al. 2006; Linssen et al. 2013). However, 
mixed methods approaches to behavioral research in audiology 
are less common. One such study (Poost-Foroosh et al. 2011) 
employed a mixed methods approach called “concept mapping.”
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Concept mapping is a participatory mixed methods approach 
combining qualitative individual or group approaches to data 
collection with quantitative analyses to produce visual maps of 
how people view a particular topic (Burke et al. 2005; Trochim & 
Kane 2005; Trochim 1989). Concept mapping engages a group 
of participants to put forward statements describing their expe-
riences, perceptions, thoughts, or ideas about a specific topic, 
and to then give meaning to these statements through grouping 
and ranking (Trochim 1989). In this way, the participants play 
an active role in not just generating the statements but also syn-
thesizing and interpreting the data (Burke et al. 2005; Trochim 
1989). The concept maps generated represent how the group (or 
groups) discerns the interrelationships between statements and 
concepts, thus providing a basis for further discussion, interpre-
tation, and action (Rosas & Kane 2012).

Studies have established the validity of concept mapping 
techniques to identify multiple stakeholder perspectives and 
develop frameworks to inform future directions. Concept map-
ping has been used to better understand the context surrounding 
health-related outcomes (Burke et al. 2005) and is recom-
mended in healthcare research that aims to evaluate services 
and plan improvements (Trochim & Kane 2005). The purpose 
of this study was to generate a conceptual framework for under-
standing hearing aid problems and how hearing aid owners 
respond to these problems; in doing so, identifying key aspects 
of the hearing aid fitting process that could be improved. To 
undertake this, concept mapping techniques were employed to 
describe the following: (1) the hearing aid–related problems 
that hearing aid owners experience and (2) how they respond 
to these problems, from the perspectives of both hearing aid 
owners and clinicians. These perspectives were then used to 
generate a conceptual framework to understand the relationship 
between and importance of the key concepts identified. Knowl-
edge gained will inform best practices to reduce the prevalence 
and impact of hearing aid–related problems, and subsequently 
reduce hearing aid rejection. For example, the list of problems 
identified could be used to inform item development for a clini-
cal survey with the purpose of identifying and addressing hear-
ing aid–related problems. Similarly, the list of problems could 
be used to inform development of a self-help tool describing 
the common problems experienced by hearing aid owners and 
a detailed explanation of how to prevent and overcome each of 
the problems, with priority placed on the concepts deemed to 
be most urgent by the participants. Although participants in this 
study generated the data for the two research questions (iden-
tification of the problems associated with hearing aid use and 
how hearing aid owners respond to these problems), only the 
first will be presented here with the latter to be published in a 
subsequent article.

MATERIALS AND METHODS

This study used concept mapping techniques to generate a 
conceptual framework for understanding hearing aid problems, 
using the perspectives of hearing aid owners and clinicians.

Participants
Hearing aid owners were recruited through a chain of hearing 

aid dispensing clinics in Perth, Western Australia. The research 
group contacted, via e-mail or post, potential participants who 
owned a hearing aid. The decision to cap the number of years 

since hearing aid fitting was based on the assumption that 
majority of problems are likely to occur relatively soon after 
fitting and after a period of 3 years memories of problems asso-
ciated with their latest hearing aid are more likely to have been 
forgotten. Despite being relatively new owners of their current 
hearing aid, the majority of participants were experienced hear-
ing aid owners in that the current hearing aid was not their first 
hearing aid. Clinicians with experience dispensing and pro-
gramming hearing aids were recruited through two of the Aus-
tralian bodies representing audiologists (university trained with 
a postgraduate-level qualification) and audiometrists (non-uni-
versity trained hearing aid technicians). All members of these 
two bodies were invited to attend a professional development 
workshop. This workshop focussed on patient-centered care, 
with the second half providing a medium for data collection for 
this study. By attending the workshop, clinicians gave consent 
to participate in the study; potential attendees were advised of 
this before registering for the workshop. Including independent 
participants with diverse perspectives contributes to the validity 
of the concept maps generated (Rosas & Kane 2012).

Procedures
The Human Research Ethics Office of The University 

of Western Australia granted ethical approval for this study 
(RA/4/1/7667). All participants provided written consent to 
participate.

Concept mapping was used to generate and analyze the data 
(Burke et al. 2005; Trochim & Kane 2005). The four steps of 
concept mapping are described in detail later, and include the 
following: (1) brainstorming, (2) grouping and rating, (3) data 
analysis, and (4) interpretation (Burke et al. 2005; Trochim & 
Kane 2005). An overview of the procedures can be found in 
Table 1.

Participants were required to attend two data collection ses-
sions; the brainstorming task was conducted in session 1 and the 
grouping and rating tasks were conducted in session 2. These 
sessions were not recorded. The research group performed data 
analysis and interpretation after data collection was completed. 
Data analysis was conducted using the concept mapping software 
Concept Systems (Concept Systems Incorporated 2011); spe-
cifically, generating the concept maps and conducting statistical 
analyses on the concept map generated (described in detail later).
Session 1: Brainstorming • There were two separate brain-
storming sessions, one for each of the hearing aid owner and 
clinician groups, both held in Perth, Western Australia. These 
sessions were split into two parts, with 45 minutes allowed for 
each part. First, participants were asked to generate statements 
that describe “what hearing aid related problems arise follow-
ing hearing aid fitting.” The wording was carefully chosen to 
focus on problems experienced with emphasis on those occur-
ring after hearing aid fitting as we were interested in the prob-
lems that occurred once the hearing aid owners were no longer 
in frequent contact with the clinic, when the onus was on them 
to seek help for their problems. Second, participants were asked 
to generate statements that describe “what hearing aid owners 
do in response to these problems”; however, these data will be 
presented in a subsequent article. During the session, both ques-
tions were delivered in a neutral tone, and participants were not 
prompted beyond reasking the same question, using the same 
wording, when there was a lull in contributions. The research 
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team accepted all statements during the brainstorming activity, 
responding with a neutral tone. The only prompts that were used 
were to ask participants to explain what they meant if the state-
ment was not clear. All members of the group were given equal 
opportunity to provide input. While some participants were 
more vocal than others, none seemed to dominate the conver-
sation and all participants put forward at least one statement. 
These sessions were conducted as face-to-face group sessions, 
led by the research team, wherein statements the participants put 
forward were typed into Microsoft Excel and displayed onto a 
large screen for all to see. The sessions were not recorded, and 
the reflective comments included in this report were based on the 
memory and experience of the two researchers (R.J.B., A.L.-L.) 
present during data collection.

For the hearing aid owner participant group, this session was 
used only for data collection. For the clinician group, the first 
half of the session was a workshop discussing current research 
on help-seeking for hearing aid uptake. Clinicians were asked 
to consider help-seeking for hearing aid problems and whether 
hearing aid owners’ strategies and likelihood to seek help for 
problems after the fitting may differ from help-seek before the 
fitting. After an open discussion on this topic, the researchers 
explained the purpose of this study, how concept mapping is 
conducted and then commenced session 1 data collection; gen-
eration of brainstormed statements. Although the time allocated 
to the brainstorming activity was 45 minutes per question (1.5 hr 

total), the full time allocated was not utilized as participants 
reported having contributed everything within the first 20–30 
minutes. Participants were invited to e-mail through any addi-
tional thoughts after the event, but none did.

The purpose of the groups for the brainstorming activity 
was to allow discussion between participants and to promote 
ideas to flow from each other’s suggestions. We chose to sepa-
rate hearing aid owners and clinicians so that they would feel 
comfortable talking about problems that may be associated with 
the other group. During data collection, we found this to be the 
case. The hearing aid owners’ choice of words suggested that 
they believed the problems were due to the clinicians’ actions, 
that ultimately the clinicians were responsible for problem pre-
vention and resolution. In contrast, the language used by clini-
cians suggested that they felt it was the responsibility of the 
hearing aid owners to manage their hearing aids and prevent or 
solve problems.

After the brainstorming session, the research team (R.J.B., 
A.L.-L., R.H.E.) pooled all the statements that both groups 
generated. The research team reviewed all the statements to 
eliminate redundant and irrelevant statements, as well as editing 
the statements to ensure that they were clear and understand-
able (The authors are willing to provide a copy of the unedited 
160 statements upon request). Redundant statements included 
those that were repeated during the brainstorming session, for 
example, “broken aid,” “stops working,” “when my hearing aid 

TABLE 1. Overview of procedures

Procedure Description
Hearing Aid 

Owners Clinicians Researchers

Brainstorming Participants were asked to generate statements that describe “what 
hearing aid related problems arise following hearing aid fitting.” 
Brainstorming session was conducted separately for hearing aid 
owners and clinicians.

n = 17 n = 21 R.J.B. and A.L.-L.

Pooling and refining 
of brainstormed 
statements

The research team pooled all the statements that both groups 
generated. The research team reviewed all the statements to 
eliminate redundant and irrelevant statements, as well as editing the 
statements to ensure they were clear and understandable.

— — R.J.B., A.L.-L., and 
R.H.E.

Grouping Participants grouped the statements to identify common themes. 
Participants were then asked to provide titles that captured the 
content of each group.

n = 10 n = 7 R.J.B.

Rating Participants were given the list of statements and asked to rate them 
on a five-point Likert scale as to: (1) how much they believed each 
problem impacts overall success with hearing aids (1 = minimal 
impact to 5 = high impact) and (2) whether they believed each 
problem can be solved or prevented (1 = cannot be solved/ 
prevented at all to 5 = can be completely solved or prevented).

n = 13 n = 9 R.J.B.

Data analysis and 
interpretation

Multidimensional scaling generated a point map graphically displaying 
the results of the grouping task. Hierarchical cluster analysis 
determined the concepts the participants generated and represented 
them as cluster maps.

— — R.J.B. and R.H.E.

 Stress indexes were used to evaluate the correspondence of the 
represented model to the original participant structures. Split-half 
reliability tests were used to determine the consistency of the 
participant input using the grouping and rating data.

— — —

 Participants’ ratings were used to identify the impact of each concept 
on overall success with hearing aids as well as participants’ beliefs 
as to whether problems could be solved/prevented. Reliability 
estimates of the ratings data were calculated using Cronbach’s alpha 
to determine internal consistency. Cohort comparisons were made 
using a pattern matching graph. Welch’s t test was used to compare 
the mean ratings between clusters.

— — —
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dies,” “if the aid goes dead,” or “when it just stops.” Rather than 
including all of these variations, we reworded the sentiment to 
include statement 21. “The hearing aid stops working.” Some 
statements were omitted as they were not considered problems 
by the research team; for example, “used to have ears cleaned 
out every 6 month as I had itchy ears, but I no longer need to 
since getting hearing aids.” Some statements were reworded to 
make them more general and thus applicable to a wider range 
of participants; for example, “poor clarity on phone, espe-
cially hearing phone numbers being recited by Americans” was 
reworded to statement 10. “The hearing aid owner has difficulty 
hearing people clearly over the phone.” Some statements were 
combined; for example, “missing the beginnings of sentences 
even with the hearing aids,” “difficulty hearing clearly when 
children speak and my aids are in,” “I can’t hear all people, 
especially those that don’t articulate properly,” and “I can’t hear 
the wife well even with the aids in” were combined to make 
statement number 5. “The hearing aid owner has difficulty hear-
ing certain people clearly when wearing their hearing aids.” All 
the statements were reworded in a way to ensure that they were 
not in the first person and thus could be used by both hearing aid 
owners and clinicians for the grouping and rating activities, that 
is, “The hearing aid owner…” The resulting set of statements 
was used for the grouping and rating tasks (session 2).
Session 2: Grouping and Rating • During session 2, par-
ticipants grouped the statements to identify common themes. 
Participants were instructed to group the statements in a way 
that made sense to them, ensuring that (1) each statement was 
only placed in one group; (2) they were to create at least five 
groups (although not all did); (3) 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 (4) they were not to have a 
“miscellaneous” or “other” group. Participants were informed 
that there was no right or wrong way to group the statements. 
Participants were then asked to provide titles that captured the 
content of each group.

For the rating task, participants were given the list of state-
ments and asked to rate them on a five-point Likert scale as to: 
(1) how often they personally experienced (or witnessed par-
ticipants experiencing) the problems listed (1 = almost never to 
5 = almost always); (2) how much they believed each problem 
impacts overall success with hearing aids (1 = minimal impact 
to 5 = high impact); and (3) whether they believed each problem 
can be solved or prevented (1 = cannot be solved/prevented at 
all to 5 = can be completely solved or prevented). The results 
of (2) and (3) are reported here. Although rating data for the 
frequency of problems were collected, reflection on the wording 
of the question (specifically the use of the word “personal expe-
rience” which would arguably result in different magnitudes of 
scale for the hearing aid owners versus the clinicians) and the 
small cohort sizes for the rating tasks led to the decision to omit 
these data from the study. We plan to investigate the frequency 
of hearing aid problems identified by this study in a future proj-
ect using a larger and more diverse sample population.

For the hearing aid owner group, grouping and rating tasks 
were conducted via face-to-face group sessions. Two hours 
were allocated for the session, although many finished the task 
early and were free to leave. One participant required additional 
time and assistance due to immobility (partial paraplegic) and 
was assisted by a carer not associated with the study and given 
as much time as he required to complete the tasks. Statements 

were printed on individual cards. Participants were asked to sort 
the cards into groups based on how similar in meaning they 
were to one another, and to provide a title for each group. For 
the rating task, hearing aid owners were provided with three 
printed lists of the statements (pen and paper, survey style), 
one for each of the rating questions. Although hearing aid own-
ers attended session 2 as a group, participants were instructed 
to work independently. They were permitted to discuss their 
thoughts but asked to complete the activities based on their 
own personal opinions. Most participants completed the tasks 
alone, a few discussed the task with other participants during 
the grouping task, but mainly to clarify a statement rather than 
discussing which group it belonged to.

There was no need for the grouping and rating tasks to be 
conducted as group sessions, and they were not for the clini-
cian group. The reason we chose to run a group session for the 
grouping and rating tasks for the hearing aid owners was so 
that one of the researchers was present and available for the 
full 2-hour session to explain what was required of people and 
answer any questions as they arose.

For the clinician group, grouping and rating tasks took place 
via an online portal (Concept Systems Incorporated 2011), 
wherein clinicians logged in and completed the tasks at any 
time and as many times as they wished. Clinicians were asked 
to complete the tasks within 6 weeks. For the online grouping 
task, the software displayed all of the statements on one side of 
the screen and instructed the clinicians to move the statements 
across to the other side of the screen into folders, as many fold-
ers as required, and then to name the folders accordingly. For the 
online rating task, the software displayed the statements and the 
rating scales in the format of an online survey. Clinicians were 
unable to view each other’s grouping and rating responses.

All participants (17 hearing aid owners and 21 clinicians) 
attended the brainstorming sessions and contributed to the gen-
eration of statements for both research questions: (1) hearing 
aid problems and (2) responses to problems (to be reported 
separately). Participants were then randomly allocated into two 
groups using a random number generator in Microsoft Excel. 
Each group was randomly assigned to one of the two research 
questions for the session 2 grouping and rating tasks. All par-
ticipants were invited to complete grouping and rating for both 
research questions, starting with the question for which they 
were randomly allocated to. We chose to split the group to 
reduce participant burden. The grouping and rating exercises 
can be arduous and time consuming, and we did not want to 
pressure the participants. Thus, once they finished the task for 
their assigned group, they were given the option of leaving or 
to stay and complete the grouping and rating tasks for the other 
research question. If we had insisted that everyone stay for a 
4-hour session to complete all the tasks, it is possible that par-
ticipants’ data may not have reflected their true thoughts as they 
may have rushed the exercises or lost attention. Furthermore, 
extending the session to 4 hours or requiring participants to 
return for a third session may have resulted in further dropouts.

Of the 17 hearing aid owners who participated in session 1 
(brainstorming), 13 attended session 2 (the 9 who were allo-
cated to this research question and 4 who opted to complete the 
tasks for both research questions); all of the 13 completed the 
rating activity and 10 completed the grouping activity (no drop 
outs). Of the 21 clinicians who participated in session 1 (brain-
storming), 9 participated in session 2 (11 were allocated to this 
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research question; however, 2 did not complete the session 2 
grouping and rating activities despite being sent five reminders 
via e-mail); all of these 9 completed the grouping activity and 7 
completed the rating activity (18% drop out rate).

The literature describing concept mapping processes does 
not specify a minimum number of participants for the brain-
storming activity, although Trochim (1989) indicates a pref-
erence for groups of 10 to 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. The minimum 
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 later) (Rosas & Kane 2012). The num-
ber of participants required for the rating activity depends on 
the purpose for collecting the rating data. Studies with large 
cohort sizes may be able to discuss similarities between their 
rating data and the larger population and describe prevalence 
of their findings. However smaller cohorts, such as used in this 
study, cannot be described as representative of the wider pop-
ulation and such rating data are instead used to inform areas 
of future research and investigation. Each of the brainstorm-
ing, grouping, and rating activities do not necessarily have to 
be performed by the same participants or the same number of 
participants (Trochim 1989).
Data Analysis and Interpretation • Data were entered into 
the Concept Systems software (Concept Systems Incorporated 
2011), with participants’ grouping and rating data coded as cli-
ent or clinician. Participant rating data included the following: 
(1) impact on success and (2) whether or not problems could 
be solved/prevented, and were analyzed separately. Multidimen-
sional scaling generated a point map graphically displaying the 
results of the grouping task. A point map displays each state-
ment as one point and visualizes the relationship and proximity 
of statements to one another. The statements that participants 
frequently grouped together are represented closer together in 
the two-dimensional space than statements that participants 
infrequently grouped 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-dimen-
sional configuration to the grouping data and a stress value 
between 0.205 and 0.365 is considered acceptable (Kane & 
Trochim 2007).

Hierarchical cluster analysis determined the concepts the 
participants generated and represented them as cluster maps. 
The cluster map graphically depicts clusters of points (state-
ments) based on a consensus of how the participants grouped 
the individual statements. The breadth or tightness (i.e., shape 
and size) of a cluster represents whether it is a broader or nar-
rower conceptual area. Two of the researchers (R.J.B., R.H.E.) 
selected the appropriate number of clusters after 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 & 
Trochim 2002). These decisions were also informed by bridging 
scores, indicating which statements were anchors in a specific 
area of the map and which ones were bridging across different 
areas of the map. The lower the bridging score for a particular 
cluster, the more often participants grouped these statements 
together. Conversely, a higher bridging score indicated that 

participants were less likely to have grouped these statements 
together and thus the cluster may have benefited from being 
split into several clusters. There are no minimum bridging 
scores or threshold values indicated in the literature. To deter-
mine the appropriate number of clusters for the data, the authors 
considered each concept’s bridging score and whether splitting 
the cluster made sense given the reallocation of the statements 
between the new clusters generated, as well as whether the 
bridging scores for the new clusters were better or worse than 
the bridging score for the one combined cluster. It is important 
to note here that the researchers only decided the number of 
clusters; the hierarchical cluster tree structure is entirely deter-
mined by the grouping data put forward by participants (Jackson 
& Trochim 2002). With cluster analysis, the most appropriate 
number of clusters depends on the level of specificity desired 
and the context at hand, factors that are best assessed by the 
researchers (Jackson & Trochim 2002). In this case, when we 
selected three clusters, the concepts identified were as follows: 
(1) hearing aid management, (2) hearing aid sound quality and 
performance, and (3) poor advice from clinicians (these three 
concept names were based on the grouping names put forward 
by participants). When we then selected four clusters, the third 
cluster (bridging score: 0.43) was split into two clusters: hearing 
aid owner reluctance and expectations (bridging score: 0.51) 
and insufficient information and training (bridging score: 0.32). 
Bridging scores improved for one of the clusters, but not the 
other when compared with the bridging score when the clus-
ters were combined as one cluster. Of importance to note is that 
the individual statements contained within each of the two new 
clusters made sense in that they seemed to fit well with each of 
the two new cluster groups and cluster name.

When we then moved from four clusters to five clusters, the 
participant data resulted in the splitting of concept “hearing aid 
management” (bridging score: 0.21) into two clusters, describ-
ing management difficulties (bridging score: 0.15) and physical 
comfort (bridging score: 0.40). However, the individual state-
ments included within each of these two new clusters were not 
consistent with the cluster name, that is, many statements from 
one should have been in the other. For example, statement 21. 
“The hearing aid stops working” and statement 22. “The hearing 
aid whistles” were placed in the new cluster “physical comfort” 
when they do not really describe aspects of physical comfort. 
Thus, the research team decided to use the four-cluster solution 
as the best concept map to represent the data. Any disagree-
ments in selecting the number of clusters should be resolved by 
voting among the authors; however, there was no disagreement 
on the editing of statements or the final selection of clusters.

Each cluster, representing a unique concept, was given a 
name based on the grouping labels the participants designated, 
as well as a descriptive overview based on the statements it 
contains and the grouping labels the participants indicated. For 
example, for the concept hearing aid management, the group 
labels put forward by participants included “physically” wear-
ing the hearing aid; hearing aid handling and maintenance; 
management difficulties; hearing aid care and cleaning; hearing 
aid upkeep, maintenance, and repairs; problems with hearing 
aid use; cleaning, maintenance, and handling; and management. 
This entire process resulted in a concept map. Validity of the 
concept map generated is achieved through assessment of exter-
nal representational validity performed by seeking verification 
that the brainstormed statement set represents the topic under 
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enquiry using multiple data collection and analysis methods 
(Rosas & Kane 2012).

A concept map was generated for each cohort (hearing aid 
owners and clinicians). A split-half reliability measure compar-
ing the two cohorts was conducted using the concept mapping 
software (Concept Systems Incorporated 2011) and Spear-
man–Brown Prophecy Formula correction applied using IBM 
SPSS Statistics (IBM; SPSS Inc 2014), to determine whether 
the cohort concept maps differed significantly. If the maps did 
not differ, the hearing aid owners’ and clinicians’ data would be 
combined and one concept map would be generated for the data 
set and further analyses. Correlation above 0.7 was considered 
high and acceptable to combine the data (Hinkle et al. 2003).

A similar reliability analysis was conducted for the final con-
cept map (clinician’s and hearing aid owner’s data combined) 
using split-half reliability (Trochim, Reference Note 1). The 
participant cohort was randomly split into two subcohorts and 
separate similarity matrices and concept maps were generated 
for each subcohort, based on the number of clusters selected for 
the final map. Correlation between the two maps was evaluated 
by applying the Spearman–Brown correction correlation to the 
split-half reliability measure (Trochim, Reference Note 1) using 
IBM SPSS Statistics. The split-half reliability test evaluates the 
consistency of the participant input, thus indicating the reliabil-
ity of concept (Rosas & Kane 2012).

Participants’ ratings were used to identify the impact of 
each concept on overall success with hearing aids as well as 
participants’ beliefs as to whether problems could be solved/
prevented. Reliability estimates of the ratings data were calcu-
lated using Cronbach’s alpha to determine internal consistency 
(Rosas & Kane 2012). Cohort comparisons were made using 
a pattern matching graph; a ladder graph that displays a com-
parison of average cluster ratings between two variables (in this 
case cohorts), based on the cluster map selected and the partici-
pants’ rating data. Welch’s t test was used to compare the mean 
ratings between clusters (Concept Systems Incorporated 2011). 
A go zone graph was used to plot the individual statements 
according to participant rating scores (impact against solvable/
preventable). This facilitated identification of the problem state-
ments that were deemed to have the greatest impact and to be 
the most solvable/preventable.

RESULTS

The two participant groups were heterogeneous with respect 
to demographic and hearing aid–related factors. Hearing aid 
owners (n = 17) were between 67 and 88 years of age (mean: 
75.94; SD: 8.46), with 35.29% (n = 6) male and 64.71% 
(n = 11) female. Self-reported severity of hearing loss (when 
not wearing hearing aids) ranged from “mild” to “severe.” The 
majority (70.59%; n = 12) of participants had owned hearing 
aids for less than 5 years, 23.53% (n = 4) reported having 5 
to 10 years of experience, and 5.89% (n = 1) reported having 
more than 10 years of experience. More than half of the partici-
pants (n = 10) received a government subsidy for their hearing 
aids and hearing services, the other 7 paid in full. Participants 
wore behind-the-ear and in-the-ear style hearing aids from six 
different manufacturers. How much hearing aid owners used 
their hearing aids and their satisfaction with them varied. Par-
ticipants indicated how often they used their hearing aids in the 
past 2 weeks based on an item from the International Outcome 

Inventory for Hearing Aids (Cox et al. 2000) with responses 
ranging from “no use” to “more than 8 hours per day.” Partici-
pants indicated their satisfaction with their hearing aids based 
on a question adopted from the MarkeTrak consumer survey 
(Kochkin 2000b), with responses ranging from “dissatisfied” to 
“highly satisfied.”

Clinicians (n = 21) were between 23 and 60 years of age 
(mean: 35.14; SD: 10.67), with 19.05% (n = 4) male and 
80.95% (n = 17) female. Employment varied in type, with 11 
clinicians working for a not-for-profit organization and others 
working at a university (n = 2), hospital (n = 1), government 
funded chain (n = 2), independent private clinic (n = 2), or pri-
vate clinic group (n = 3). Audiologists (n = 20) outnumbered 
audiometrists (n = 1). Almost half (n = 10) of the clinicians 
had less than 5 years of experience in dispensing and program-
ming hearing aids; 23.81% (n = 5) indicated 5 to 10 years of 
experience and 28.57% (n = 6) indicated more than 10 years of 
experience. The 16 clinicians who participated in session 2 were 
between 23 and 60 years of age (mean: 34.36; SD: 11.01), with 
25.00% (n = 4) male and 75.00% (n = 12) female.

Brainstorming
Brainstorming sessions yielded a total of 160 statements 

across both cohorts describing the problems that arise after 
hearing aid fitting. Reducing and editing the statements resulted 
in a final list of 80 statements used in the rating and grouping 
tasks (Table 2). The majority of statements (n = 50) described 
device-related issues (physical handling and acoustic perfor-
mance) and the remaining 30 statements described person-
related issues (skills, knowledge, and emotions). Device-related 
problems focussed on aspects of hearing aid design (such as 
poor fit, small controls, or complicated systems) and aspects 
relating to performance (associated with sound quality and ben-
efit in desired situations). Person-related problems described 
feelings, thoughts, and behaviors of hearing aid owners in rela-
tion to getting used to hearing aids (including expectations, 
motivation, and apprehensions) and problems associated with 
knowledge and skill acquisition.

Grouping and Rating
Although during the grouping activity, participants were 

instructed to create at least five groups, one did not. The number 
of groups created by participants ranged from 4 to 18 (mean: 
8.47; SD: 3.31).

Data Analysis and Interpretation
The concepts identified through cluster map generation for 

the hearing aid owner and the clinician groups did not differ sig-
nificantly (split-half correlation for the grouping task was 0.675 
and application of the Spearman–Brown correction resulted in 
a reliability of 0.806) and therefore a combined cluster map was 
generated and used for the remainder of the analyses. The final 
cluster map selected had a stress index of 0.247, suggesting 
that the concept map appropriately represents the grouping data 
(Kane & Trochim 2007). Reliability testing of the grouping task 
using split-half correlation was 0.798, and application of the 
Spearman–Brown correction resulted in a reliability estimate 
of 0.887, suggesting high consistency between how the indi-
viduals grouped the data (Trochim, Reference Note 1). That is, 
when hearing aid owner and clinician data were combined and 
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TABLE 2. Four concepts describing problems associated with hearing aids

Domain Concept Description Statements

Device Hearing aid 
management

Problems relating to hearing 
aid use, handling, and 
ongoing care

 6.  The HA owner finds it hard to change the small components of the hearing 
aid, like the battery or wax protector

    1.  The hearing aid gets blocked with wax
   66.  The HA owner finds it hard to change the program (rocker switch)
   62.  The HA owner is unsure which is the left and which is the right hearing aid
   64.  The HA owner has difficulty inserting the hearing aid
   12.  The hearing aid flicks across the room when the HA owner takes their 

glasses off
   24.  The HA owner is unsure which buttons to press and what the buttons do
   55.  The hearing aid gets lost regularly
   54.  The HA owner finds it a hassle having to clean blockages from the hearing 

aid every day
   38.  The HA owner experiences difficulties using their remote control/Bluetooth 

streamer/TV streamer
   35.  The HA owner finds it difficult to insert the batteries
   52.  The HA owner can’t tell when the hearing aid battery is going flat
   34.  The HA owner is unsure why one ear is easier to insert than the other ear
   13.  The hearing aid falls off/out of the HA owner ear
   15.  The HA owner is afraid to touch the buttons in fear that they might break the 

hearing aid
   60.  The hearing aid gets wet and the HA owner doesn’t know how to fix it
   71.  The HA owner finds it an effort putting the hearing aid in and taking it out 

each day
   73.  The HA owner does not use the dry store
   58.  The ear moulds work their way out of the HA owner ears when chewing
   80.  The HA owner is unsure how to use the hearing aid with the phone; how to 

use the phone program or where to hold the phone
   21.  The hearing aid stops working
    3.  The HA owner is not sure how long hearing aid batteries are supposed to last
   77.  The hearing aid doesn’t sit properly when worn with glasses
   49.  The nursing staff lose the hearing aid regularly
   29.  The nursing home staff don’t know how to help the HA owner with their 

hearing aid problems
   22.  The hearing aid whistles (feedback)
   18.  The hearing aid is uncomfortable
   79.  The hearing aid hurts the HA owner’s ear
   69.  The hearing aids make the HA owners ears itch (not just at first, but all the time)
Device Hearing aid sound 

quality and 
performance

Problems relating to hearing 
aid performance; may be 
influenced by the clinicians 
programming of the hearing 
aid or the hearing aid 
owners’ expectation or use 
of the hearing aid

19.  The hearing aid makes everything sound too loud

   75.  The hearing aid picks up people talking at a distance, but does not pick up 
people close by

    5.  The HA owner has difficulty hearing certain people clearly when wearing 
their hearing aids

   26.  The HA owner is frustrated by the difference in clarity between each ear
   36.  The hearing aid sounds tinny and sharp
    4.  Soft sounds are too loud, like walking or keys jiggling
    2.  The HA owner finds loud noises (like the car horn) so loud it makes them 

jump
   20.  The HA owners own voice sounds echoey
   74.  Wearing the hearing aid makes it difficult to sing in tune, especially in a choir
   28.  The hearing aid picks up sounds that the HA owner does not want to hear
   53.  The HA owner finds the loudness of the background noise leaves them with 

a headache
   11.  The HA owner finds listening to music isn’t enjoyable as the hearing aid 

distorts the sound

(Continued)
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   37.  The HA owner gets frustrated as the hearing aid doesn’t work well in noisy 
environments

   48.  Hearing on the phone is still difficult when wearing the hearing aid, 
especially in a noisy environment

   10.  The HA owner has difficulty hearing people clearly over the phone
   76.  The hearing aid doesn’t work well in windy environments
   51.  The HA owner finds it difficult to hear people speaking from behind them, 

like in the back seat of the car
   78.  The hearing aid cannot pick up people speaking from the next room
    8.  The HA owner feels that TV is not as clear through hearing aids as it is 

through headphones
   33.  The HA owner has difficulty adjusting to the sound of the hearing aids
    9.  The HA owner still needs to concentrate hard when watching TV
Person Feelings, thoughts, 

and behaviors
Problems related to the 

personal and individual 
experience of getting 
used to hearing aids and 
influenced by the wearers’ 
expectations, reluctance 
(internal barriers), and 
motivation (desire to 
succeed)

56.  The HA owner feels that they hear just as well without hearing aids

    7.  The HA owner has unrealistic expectations of what the hearing aid should 
be able to do

   63.  The HA owner doesn’t wear their hearing aid as they live on their own and 
feel that they therefore don’t need to hear everything

   40.  The HA owner feels that they hear well when they wear just one hearing aid, 
and do not see the benefit in wearing both hearing aids

   50.  The HA owner doesn’t wear their hearing aids often, finds them a bother 
and can’t get used to them

   16.  The HA owner expects more than hearing aids are able to provide
   27.  The HA owner is not willing to pay for a new set of hearing aids given that 

the first set was not successful
   61.  The HA owner doesn’t wear their hearing aid because they feel they don’t 

need it
   32.  The HA owner feels that the new hearing aids are not as good as the old 

hearing aids
   23.  The hearing aid batteries don’t last long
   46.  The hearing aid did not reduce the HA owners tinnitus
   67.  The HA owner is disappointed with hearing aids given the cost
   45.  The HA owner was told that they needed the more expensive hearing aid, 

but still can’t hear clearly. The HA owner now feels that hearing aids are not 
worth the cost

   14.  The hearing aid looks clunky
   30.  The HA owner is frustrated at the cost of hearing aid batteries
   31.  The HA owner is frustrated by the need to buy hearing aid batteries
   47.  Since getting hearing aids, the HA owner now needs to have their ears 

suctioned every 6 months
   70.  The hearing aid causes ear infections
Person Information and 

training
Problems relating to the 

transfer of information and 
training from the clinician to 
the hearing aid owner

42.  The clinician did not provide information about all of the features and 
options available with hearing aids

   39.  The HA owners was not informed that loan aids are available while hearing 
aids are being repaired

   57.  The clinician did not demonstrate how to clean the hearing aid
   59.  The clinician did not explain what all the extra pieces in the hearing aid the 

box were for
   43.  The clinician did not provide adequate instructions
   17.  The HA owner forgets the information/training provided by the clinician

TABLE 2. Continued.

Domain Concept Description Statements

(Continued)
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then randomly split into two subcohorts, the statements were 
grouped in similar ways.

The concept map revealed four concepts, or groupings of 
hearing aid problems; (1) hearing aid management; (2) hear-
ing aid sound quality and performance; (3) feelings, thoughts, 
and behaviors; and (4) information and training (Fig. 1). Hear-
ing aid management described problems relating to hearing aid 
use, handling, and ongoing care. These statements tended to be 
device focused, for example, statement 13. “The hearing aid 
falls off/out of the hearing aid owners ear” and statement 21. 
“The hearing aid stops working” (Table 2). Hearing aid sound 
quality and performance described problems relating to hear-
ing aid performance; this may be influenced by the clinicians’ 
programming of the hearing aid or the hearing aid owners’ 
expectation or use of the hearing aid. Similarly, these statements 
also tended to be device focused, for example, statement 19. 
“The hearing aid makes everything too loud” and statement 76. 
“The hearing aid does not work well in windy environments.” 
However, some of these statements also described the hearing 
aid owners’ ongoing difficulty when using the hearing aid, for 
example, statement 53. “The hearing aid owner finds the loud-
ness of the background noise leaves them with a headache.” 
Feelings, thoughts, and behaviors described the personal and 
individual experience of getting used to hearing aids; this may 
be influenced by the hearing aid owners’ expectations, reluc-
tance, or motivation. For example, statement 16. “The hear-
ing aid owner expects more than the hearing aids are able to 
provide” and statement 67. “The hearing aid owners is disap-
pointed with the hearing aids given the cost.” Information and 
training described problems relating to the transfer of informa-
tion and training from the clinician to the hearing aid owner. 
These statements tended to describe the inadequacy or lack of 
training provided by clinicians on specific topic areas such as 
statement 42. “The clinician did not provide information about 
all of the features and options available with hearing aids” and 
statement 59. “The clinician did not explain what all the extra 
pieces in the hearing aid box were for.”

The concept map displays the four concepts based on the 
participants’ grouping data, depicting the concepts as sepa-
rate groups, fairly evenly spaced and not overlapping. This 
suggests that participants tended to agree with each other as 
to how the statements should be grouped, but also that partici-
pants identified the concepts as unique from each other. The 
literature describing concept mapping does not offer minimum 

participants numbers for the brainstorming activity, rather Tro-
chim (1989) recommends a diverse sample representing the 
various stakeholders associated with the research topic. In this 
study, the stakeholders were hearing aid owners and hearing 
healthcare clinicians. The participants involved in this study 
were diverse in age, gender, and years of experience with hear-
ing aids. While all of the hearing aid owners were recruited from 
a single chain of hearing clinics, the clinic provided services by 
24 clinicians across seven sites and selected hearing aids from 
four different manufacturers. It is likely that the experiences 
of each participant would have differed, despite receiving ser-
vices from the same provider. Although all clinicians participat-
ing in this study were from Western Australia, they worked in 
a variety of settings including hospitals, small private clinics, 
and large chains, and brought a variety of experiences to the 
brainstorming discussion. The final concept map generated in 
this study was based on the grouping data of 19 participants (10 
hearing aid owners and nine clinicians, combined); this is above 
the minimum of 15 participants recommended by Rosas and 
Kane (2012). Furthermore, the high stress index achieved by 
the resultant map denotes the high reliability of the concept map 
as compared to the grouping data generated by the individual 
participants. Rating data were generated by 13 hearing aid own-
ers and seven clinicians. This sample size does not allow us to 
infer whether these findings are representative of the beliefs of 
the wider population; however, they offer future directions for 
further research.

Reliability estimates of the rating data demonstrated high 
internal consistency for all four concepts across both rat-
ing scales; impact on overall success (hearing aid manage-
ment: α = 0.982; hearing aid sound quality and performance: 
α = 0.960; feelings, thoughts, and behaviors: α = 0.961; and 
information and training: α = 0.935) and whether the problems 
can be solved/prevented (hearing aid management: α = 0.950; 
hearing aid sound quality and performance: α = 0.909; feelings, 
thoughts, and behaviors: α = 0.935; and information and train-
ing: α = 0.928).

The first pattern matching graph depicts the impact of each 
concept on overall success with hearing aids, as indicated by par-
ticipant rating scores (Fig. 2). Although visual inspection of the 
graph may suggest that the clinician group identified hearing aid 
management as having a greater impact on hearing aid success 
than information and training, there was no statistically signifi-
cant difference between concept means for the clinician group. 

   41.  The HA owner was overwhelmed with the amount of information provided 
by the clinician and found it too much to take in

   44.  The user booklet instructions are too small and hard to understand
   68.  The clinician pressured the HA owner to choose the more expensive hearing 

aid
   72.  The HA owner is unsure whether they can wear the hearing aid with noisy 

machinery or power tools
   25.  The HA owner cannot memorize everything - too many instructions, too 

much information
   65.  The HA owner was informed by their doctor that they didn’t really need 

hearing aids

Statements are listed in ascending order of their bridging scores, that is, those statements that participants most often placed in this group appear higher on the list; thus, they best represent 
the core meaning of the concept.

TABLE 2. Continued.

Domain Concept Description Statements
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In contrast, hearing aid owners indicated that problems associ-
ated with hearing aid sound quality and performance had a sig-
nificantly greater impact on overall success with hearing aids than 
the other three concepts [t(48) = −3.031, p < 0.01]. There was a 
significant difference between cohorts for the mean impact ratings 
for all four concepts, with clinicians indicating a greater impact on 
hearing aid success than hearing aid owners for all four concepts: 
hearing aid management [t(56) = −14.149, p < 0.001]; hearing aid 
sound quality and performance [t(40) = −6.038, p < 0.001]; feel-
ings, thoughts, and behaviors [t(34) = −11.591, p < 0.001]; and 
information and training [t(22) = −9.528, p < 0.001].

The second pattern matching graph depicts participants’ 
opinions as to whether the problems identified can be solved/
prevented (Fig. 3). Although visual inspection of the graph may 
suggest that the hearing aid owner group regarded the state-
ments contained within the information and training concept as 
more solvable/preventable than the statements within the con-
cept feelings, thoughts, and behaviors, there was no statistically 
significant difference between participant groups for concept 
means. In contrast, clinicians indicated that problems associ-
ated with information and training [t(31) = 4.327, p < 0.001] 
and hearing aid management [t(45) = 5.240, p < 0.001] were 

Fig. 1. Concept map of the four concepts describing problems associated with hearing aids. The smaller numbers refer to the individual statements listed in 
Table 2. The bridging scores for each concept (shown in brackets) indicate how often participants grouped these statements together, with a lower score indi-
cating that participants more often grouped these statements together.

Fig. 2. Pattern matching graph comparing hearing aid owners’ and clinicians’ rating of the impact of the concepts of hearing aid–related problems (1 = minimal 
impact to 5 = high impact). The mean cohort rating for each concept is indicated in brackets.
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significantly more solvable/preventable than the other two con-
cepts. There was a significant difference between cohorts for 
the mean solved/prevented ratings for two concepts, with clini-
cians indicating that hearing aid management [t(56) = −3.629, 
p < 0.001] and information and training [t(22) = −2.5173, 
p < 0.05] were more solvable/preventable than the hearing aid 
owners regarded. There was no significant difference between 
cohort means for hearing aid sound quality and performance 
[t(40) = −0.978, p > 0.05] and feelings, thoughts, and behaviors 
[t(34) = 1.180, p > 0.05].

The go zone graph provides a visual representation of the 
problems according to their impact on overall success with 

hearing aids and whether they are considered solvable/prevent-
able (Fig. 4). Here, rating data for each cohort are combined. 
More statements (26/80) fell within the top left quadrant than 
the other quadrants, deemed to be the most solvable/prevent-
able but have low impact. These statements largely came from 
the concepts hearing aid management (14/26) and information 
and training (10/26). Twenty statements (20/80) fell into the 
bottom left quadrant, deemed to be the least solvable/prevent-
able and low impact. Half of these were from the concept feel-
ings, thoughts, and behaviors and the other half from the other 
three concepts. Nineteen statements (19/80) fell into the bottom 
right quadrant, deemed to have high impact but less solvable/

Fig. 3. Pattern matching graph comparing hearing aid owners’ and clinicians’ rating of the extent to which the concepts of hearing aid–related problems can 
be solved or prevented (1 = cannot be solved/prevented at all to 5 = can be completely solved or prevented). The mean cohort rating for each concept is 
indicated in brackets.

Fig. 4. Go zone graph plotting participants impact ratings against solvable/preventable ratings for all statements.
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preventable. Majority (14/19) of these were from the concept 
hearing aid sound quality and performance. Fifteen statements 
(15/80) fell within the top right quadrant, deemed to have the 
greatest impact on hearing aid success and be the most solv-
able/preventable. The majority of these statements were from 
the concept hearing aid management (8/15). Four of these state-
ments were from the concept hearing aid sound quality and 
performance: statement 19. “The hearing aid makes everything 
sound too loud,” statement 20. “The hearing aid owners own 
voice sounds echoey,” statement 51. “The hearing aid (HA) 
owner finds it difficult to hear people speaking from behind 
them, like in the back seat of the car,” and statement 75. “The 
hearing aid picks up people talking at a distance, but does not 
pick up people close by.” Two of the statements were from the 
concept feelings, thoughts, and behaviors: statement 7. “The 
hearing aid owner has unrealistic expectations of what the hear-
ing aid should be able to do” and statement 16. “The hearing aid 
owner expects more than hearing aids are able to provide.” One 
of the statements was from the concept information and train-
ing: statement 44. “The user booklet instructions are too small 
and hard to understand.”

DISCUSSION

Two overarching themes of hearing aid–related problems that 
arise after hearing aid fitting were identified by the researchers 
as follows: (1) problems relating specifically to the hearing aid 
(concepts: hearing aid management; hearing aid sound quality 
and performance) and (2) problems relating to the experience 
of the hearing aid owner, mainly relating to their interaction 
with the clinic and the clinician (concepts: feelings, thoughts, 
and behaviors; information and training). The majority of the 
problems identified were grouped into the two concepts associ-
ated with the hearing aid device. It is likely that these findings 
were influenced by the device-centric wording of the research 
question and the brainstorming statement, asking participants 
to reflect on, “what hearing aid related problems arise following 
hearing aid fitting?” It is also possible that the results emulate 
the nature of clinical practice that focuses on the device rather 
than the person and interaction between the person and the cli-
nician (Erdman et al. 1994; Ekberg et al. 2014).

The observation that hearing aid owners chose words indi-
cating that clinicians had responsibility for problems, preven-
tion, and solutions is similar to how participants in the study 
by Poost-Foroosh et al. (2011) worded their statements. It is 
possible that the unidirectionality of the statements put for-
ward by hearing aid owners indicates a need for greater cli-
ent empowerment throughout the hearing aid fitting process. 
Empowerment describes the process of helping clients discover 
personal strengths and capacities to take control of their lives, 
and can be facilitated by adopting a client-centered approach 
to care (Aujoulat et al. 2007). Empowerment can be facilitated 
by the clinician, through conveying sufficient information in 
an easy to understand manner, involving the client in decision 
making and supporting the client’s choices (Poost-Foroosh et al. 
2011). Hearing aid owners’ views that problem prevention and 
resolution remain the responsibility of the clinician possibly 
highlight the historical dominance of the biomedical model in 
audiology, presenting the clinician as the expert and the hearing 
aid owner as the passive recipient of care. In contrast, the clini-
cians’ views that problem prevention and resolution should be 

the responsibility of the hearing aid owner suggest a willingness 
to work toward client empowerment.

Theme 1: Problems Related Specifically to the  
Hearing Aid
Hearing Aid Management • The difficulties that hearing aid 
owners experience with regard to hearing aid management are 
well documented (Desjardins & Doherty 2009; Ferrari et al. 
2015; McCormack & Fortnum 2013); thus, it is not surprising 
that participants in this study described 29 different problems 
relating to hearing aid use, handling, and ongoing care. More 
statements were generated for this concept than for any of the 
other three concepts. Also, the majority of the problems that 
fell within the top right quadrant of the go zone graph, and thus 
deemed to have the greatest impact on hearing aid success and 
be the most solvable/preventable, were from the concept hear-
ing aid management. Improving hearing aid management is a 
good starting point for improving hearing aid–related problems. 
There are a range of tools available to identify problems associ-
ated with hearing aid management, such as the clinical surveys 
reviewed by Bennett et al. (2016), including the measure of 
audiologic rehabilitation self-efficacy for hearing aids (West & 
Smith 2007); however, it appears that uptake of clinical surveys 
in audiology practice remains limited (Humes 2012; Kochkin  
et al. 2010; Lindley 2006).

Participants in this study described how insufficient, or inex-
istent, information and training affected their ability to acquire 
appropriate skills for hearing aid use. In this way, the concepts 
hearing aid management and information and training are inter-
related. The process of information exchange during clinical 
appointments facilitates development of the client–clinician 
relationship, as well as the opportunity for the client to evalu-
ate the clinician’s individual working style and to determine the 
extent to which the clinician’s attitudes and behaviors match the 
client’s own preferences and expectations (Poost-Foroosh et al. 
2015). Studies interviewing hearing aid owners reveal that they 
report receiving insufficient practical training and support on 
hearing aid use (Kelly et al. 2013), and consequently report low 
levels of confidence in their ability to manage their hearing aids 
(West & Smith 2007). This has led research groups to investigate 
novel ways to provide hearing aid management training, such as 
group training (Abrahamson 2000; Kricos 2000), use of recorded 
electronic materials (Ferguson et al. 2016; Kramer et al. 2005), 
and internet-based training programs (Laplante-Lévesque et al. 
2006; Thorén et al. 2014). The problems relating to hearing aid 
management identified in this study could become a checklist 
for the development of such materials to ensure that they encap-
sulate the problematic aspects of hearing aid management as 
described by hearing aid owners and dispensing clinicians.
Hearing Aid Sound Quality and Performance • The prob-
lems relating to hearing aid sound quality and performance 
identified in this study reflect the multifaceted nature of hearing 
aid use. For example, statement 28. “The hearing aid picks up 
sounds that the HA owner does not want to hear” may reflect the 
following: (1) the limitations of current hearing aid technology; 
(2) the hearing aid owners’ lack of understanding (or unrealistic 
expectations) as to what the hearing aid classifies as noise (e.g., 
speech may be the preferred signal in some environments and 
deemed noise in others); (3) the inappropriate programming of 
the hearing aid by the clinician; or (4) the inappropriate use of 
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the hearing aid by the owner (such as using the wrong program 
for a particular environment). Irrespective of the root cause 
of the problem, participants worded their statements in a way 
that suggests the hearing aid is at fault. Similar findings were 
reported by Laplante-Lévesque et al. (2013) where participants 
emphasized the hearing aid, rather than the audiologic services 
as the main determining influence toward attaining optimal 
hearing aid use. This is not surprising given the emphasis on the 
hearing aid device in current clinical practice.

While clinicians program the hearing aid based on research-
driven prescriptive formulas, patient preferences can often 
result in modifications to the hearing aid settings (Dillon et al. 
2006). However, there are no real evidence-based guidelines for 
patient-guided modifications or limits as to how the clinician 
might adjust the hearing aid. While the clinician adjusts the 
hearing aid at the patients’ request, it is questionable whether 
these minor changes would have any significant positive impact 
on hearing aid performance (Cunningham et al. 2001). Clini-
cal decision making in this situation is difficult as the clinician 
must determine the nature of the client’s complaint, infer the 
acoustics associated with the problematic situation, and deduce 
which parameter of the hearing aid to adjust. Furthermore, the 
clinician must determine the appropriate direction and extent 
of the adjustment to be made based on a clients’ subjective 
experience (Dillon et al. 2006). This is a complex process, and 
some clients may persist with underperforming or inappropri-
ate hearing aid settings. Furthermore, these adjustments may 
need to be repeated several times before the client is happy 
with the settings, or in some cases, this may not eventuate and 
the patient may persist with an underperforming hearing aid or 
cease wearing the hearing aid entirely. Through this process, cli-
nicians generally address one problem at a time. That is, when 
a patient reports a problem, the clinician adjusts the hearing 
aid to address that problem, potentially causing or exacerbat-
ing other problems relating to sound quality and performance. 
For example, reducing high-frequency amplification may over-
come reports of disliking the harsh or sharp sound of their sur-
roundings, but may simultaneously reduce audibility for female 
voices or impair functionality of directional microphones. Cli-
nicians could use the list of hearing aid–related problems iden-
tified in this study to identify the full array of problems being 
experienced by an individual hearing aid owner, informing 
how to adjust the hearing aid in response to client preferences 
without compromising well performing aspects of hearing aid 
function.

Theme 2: Problems Related to the Hearing Aid Owner
Feelings, Thoughts, and Behaviors • The psychosocial impli-
cations of adjusting to hearing loss and hearing aids are widely 
recognized in both research and clinical practice. Participants 
in this study described feelings of disappointment and frustra-
tion when discussing their experiences involving hearing aid 
problems. It is possible that in the clinical setting, older adults’ 
psychosocial concerns regarding hearing aid problems may 
remain unaddressed within audiology appointments. A recent 
study by Ekberg et al. (2014), which analyzed the discourse 
between audiologists and patients, revealed that when patients 
expressed concerns regarding psychosocial aspects of obtaining 
hearing aids, clinicians often ignored their concerns or provided 
hearing aid–specific information and rarely provided empathic 

responses, despite patients persistently reraising their concerns 
(Ekberg et al. 2014). It appears that clinicians may require fur-
ther training in identifying patient needs and providing emo-
tion-based counseling regarding the psychosocial aspects of 
hearing aid use (Carson 2005; Ekberg et al. 2014).

The thoughts and behaviors described by participants 
in this study indicated the impact of preconceived expecta-
tions and motivation on ongoing use of hearing aids. Several 
studies have demonstrated the positive relationship between 
high (yet realistic) expectations and successful hearing aid fit-
ting (Gatehouse 1994; Jerram & Purdy 2001; Saunders et al. 
2009). Furthermore, studies have demonstrated the positive 
effects of emotion-based counseling on hearing aid owners’ 
expectations and subsequent improvements in hearing aid use 
and benefit (Brooks 1989; Jerram & Purdy 2001; Saunders 
et al. 2009). The clinician faces the challenge of ensuring 
realistic expectations for hearing aid benefit (Solheim 2011) 
and an understanding of the client involvement required for 
successful hearing aid use and maintenance (Knudsen et al. 
2013), while at the same time promoting the personal benefits 
of amplification. The findings of this study may assist clini-
cians when managing expectations of new hearing aid owners 
during the early months after hearing aid acquisition, partic-
ularly the diverse range of problems that may arise. Provid-
ing hearing aid owners with information regarding problems 
associated with hearing aid use and the means to prevent or 
overcome these problems may empower hearing aid owners 
to better manage the aspects of hearing aid ownership that 
require personal care and attention, such as daily cleaning 
techniques or at home repairs.
Information and Training • Two types of counseling occur 
in the audiology setting: (1) informational and (2) emotion-
based counseling (Erdman 2000). Participants identified both 
of these as concepts in this study. Problems associated with 
emotion-based counseling were captured by the feelings, 
thoughts, and behaviors concept and problems associated 
with informational counseling were highlighted in the infor-
mation and training concept. The statements within the latter 
described the role of the clinician as providing information, 
demonstration, and training on physical tasks, as well as pro-
viding ongoing support. Problems associated with clinicians’ 
current methods included the provision of insufficient, exces-
sive, or overly complex information. There were no reports 
of participants receiving information that was too simplistic 
in nature: effective health communication is both clear and 
simple. Poost-Foroosh et al. (2011) reported similar findings, 
with the concept “Conveying device information by clinician” 
identified as a key factor in client–clinician interactions that 
influence hearing aid adoption. This concept was one that was 
rated as being more important by clients than by clinicians 
and highlighted the perceived need for the clinician to provide 
comprehensive information to the client during the hearing aid 
adoption process.

Information transfer in the audiology setting has been 
described as “information dumping” (English 2008), with hear-
ing aid owners unable to recall between 25% and 65% of infor-
mation provided during the consultation 4 weeks later (El-Molla 
et al., Reference Note 1; Reese & Hnath-Chisolm 2005). This is 
likely compounded by the hearing loss itself impacting on the 
hearing aid owners’ ability to hear within the clinical setting, 
and exacerbated by the mode of information delivery, being 
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most commonly verbal. Furthermore, the high level of health 
literacy required to understand the content of spoken and writ-
ten information provided in clinical consultations often results 
in hearing aid owners mishearing or misinterpreting the infor-
mation provided (Nair & Cienkowski 2010). This ineffective 
exchange of information is suggested to have a negative impact 
on the client’s process of decision making and problem-solving 
abilities (Laplante-Lévesque et al. 2010a; Laplante-Lévesque et 
al. 2010b). Improving the way clinicians provide information 
and deliver training may not only improve hearing aid owners’ 
level of skill but also their ability to problem solve new issues 
as they arise.

Arguably, sufficient information and training delivered by 
the clinician are required for a hearing aid owner to develop 
optimal hearing aid management skills, to receive hearing aid 
sound quality and performance, and to understand and work 
through their thoughts, feelings, and behaviors pertaining to 
hearing aid use. In this way, the concept information and train-
ing is interconnected with the other three concepts.

Rating Hearing Aid–Related Problems: Impact, 
Prevention, and Solutions

Clinicians indicated that the identified problems have a 
significantly greater impact on overall hearing aid success 
than what hearing aid owners indicated. These results suggest 
that either (1) hearing aid problems do not impact hearing aid 
owners as much as clinicians believe they do or (2) hearing 
aid owners may be unaware of the full consequences of some 
hearing aid–related problems. If the first is correct and hear-
ing aid problems have less of an impact on hearing aid success 
than clinicians believe, it may be that hearing aid owners are 
resourceful in devising ways to work around the problem (such 
as sticky taping the hearing aid to their glasses to prevent it 
from falling off the ear, or removing the hearing aid when in a 
noisy environment so as to avoid the extra amplification of these 
uncomfortable sounds) or simply persevere with ongoing prob-
lems. Alternatively, clinicians may be intentionally withholding 
information (such as not discussing hearing aid use relating to 
travel if the hearing aid owner has not mentioned traveling, or 
omitting complex cleaning tasks from the training based on an 
assumption that a client will not be able to complete them) or 
unintentionally withholding information (such as running out of 
time or forgetting to cover certain items). Subsequently, hear-
ing aid owners may not be fully aware of the consequences of 
the problems they are experiencing. For example, not changing 
microphone covers can lead to a build-up of dirt on the micro-
phone port, which may result in dulling or distortion of sound 
entering the hearing aid and thus compromise the hearing aid 
performance. While clinicians are aware of this chain of effects, 
hearing aid owners may be unaware of the reasons behind clini-
cal recommendations or the consequences of deviating from 
recommended practices. This is concerning as current clinical 
practice leaves the onus on the hearing aid owner to (1) recog-
nize that they have a problem and (2) seek help for the problem.

Hearing aid owners and clinicians generally agreed on 
whether problems could be solved or prevented, agreeing that 
problems associated with information and training were the 
most likely to be solvable/preventable and that hearing aid own-
ers’ feelings, thoughts, and behaviors would be the least solv-
able/preventable. It is interesting to note that hearing aid owners 

indicated that they did believe that problems relating to hear-
ing aid owners’ feelings, thoughts, and behaviors are solvable/
preventable. Similarly, clinicians indicated that the problems 
associated with the provision of information and training are 
highly solvable/preventable. Both hearing aid owners and cli-
nicians recognized their shortcomings and identified room for 
improvement with regard to overcoming or preventing hearing 
aid–related problems.

The majority of the statements in the top right quadrant of 
the go zone graph (the greatest impact and the most solvable/
preventable) were from the concept hearing aid management, 
suggesting that improving the delivery of hearing aid manage-
ment training may be a good starting point for reducing hearing 
aid–related problems. The other individual statements in this 
quadrant also require attention, describing aspects of informa-
tion and training. Interestingly, much research is already occur-
ring in these fields, specifically studies investigating the quality 
and readability of hearing aid user manuals (Caposecco et al. 
2014), investigations into the impact of hearing aid owners’ 
expectations (Jerram & Purdy 2001; Saunders et al. 2009), and 
ongoing research and development into improving hearing aid 
sound quality and performance.

Also of interest are the statements in the other three quad-
rants. Half of the statements placed in the quadrant deemed to 
be the least solvable/preventable and having the least impact on 
hearing aid success were from the concept thoughts, feelings, 
and behaviors. It should be noted that participants did not indi-
cate that these problems were having no impact, only that the 
impact was less than the other problems listed. More research is 
needed into the psychosocial impacts of hearing aid problems 
and the strategies that could be implemented by clinicians to 
relieve these impacts. This may include training for clinicians 
to be more client-centered in their approach to the hearing aid 
prescription and fitting process.

This study increases our understanding of the problems 
hearing aid owners face and of their impact on overall success 
with hearing aids. One of the strengths of this study is that it 
includes the perspectives of both hearing aid owners and clini-
cians who were diverse in age, gender, and experiences with 
hearing loss and hearing aids. Furthermore, given the nature of 
concept mapping, in that participants contribute to data collec-
tion as well as analysis and interpretation of the data, the results 
of this study are face valid and highly relevant to clinical prac-
tice. The list of hearing aid–related problems generated in this 
study could be used to (1) inform item development for clinical 
surveys to identify and address hearing aid–related problems; 
(2) assist development of a clinical training tool to provide new 
hearing aid owners with an overview of the common problems 
experienced by hearing aid owners and how to prevent or over-
come them; and (3) a checklist for developers of training mate-
rials to ensure that they encapsulate the problematic aspects of 
hearing aid management as described by hearing aid owners 
and dispensing clinicians. Additionally, this study informs areas 
that future clinical research should target to improve hearing 
aid–related problems.

Limitations and Future Research
Although participating clinicians were recruited from a range 

of clinics and working environments across Western Australia, par-
ticipating hearing aid owners were recruited from a single chain of 
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clinics, which makes generalizing the findings to other settings dif-
ficult. However, while these hearing aid owners were likely to have 
had similar experiences due to the clinical procedures instigated at 
the clinic (such as trial periods, costs of devices, length of appoint-
ments, and number of appointments during the trial period), there 
would have been variation in their experiences based on the differ-
ing devices owned by individuals (acoustic or manual features), 
and the personal attributes of individuals (e.g., level of hearing loss, 
motivation). As clients of this clinic were serviced by 24 differ-
ent clinicians at the time of data collection, a variety of personal 
approaches to client care may also have had an impact.

Participants self-selected to volunteer for the study and 
although the sample sizes were sufficient for concept mapping 
procedures (Trochim, Reference Note 1; Rosas & Kane 2012), 
data from only 38 participants (17 hearing aid owners and 21 
hearing healthcare clinicians) may have biased the content of 
the statements captured and the ratings.

Wording of the questions used to prompt statement generation 
during brainstorming sessions are likely to influence the state-
ments put forward. Concept mapping techniques should be aware 
of this and perhaps pilot test the wording of the question on a range 
of stakeholders to ensure the types of responses elicited are within 
the scope of what was expected. Nonetheless, the findings are 
informative and provide a framework for improving the hearing 
aid experience through comprehensive training, education, and 
support, aimed at both the hearing aid owners and the clinicians. 
The detailed list of problems generated in the study can inform in 
development of materials and tools aimed at addressing hearing 
aid problems. In this way, clinicians and researchers can ensure 
that common hearing aid problems are adequately addressed.

CONCLUSION

Clinicians face the balancing act of managing the technical 
side of hearing aid programming, the educational role of pro-
viding information and training, and the affective role of coun-
seling and supporting hearing aid owners through the process of 
aural rehabilitation with hearing aids. The magnitude and diver-
sity of hearing aid problems identified in this study indicate a 
gap in current clinical practices, specifically, a gap in training 
for hearing aid owners and clinicians. The finding that more 
problems were identified relating to hearing aid management 
than any of the other three concepts, and that these problems 
were described as having a greater impact on overall hearing aid 
success, suggests that hearing aid management should receive 
greater emphasis during clinical consultations to improve hear-
ing aid problems. When addressing individual hearing aid 
problems during clinical consultations, clinicians should first 
identify the full range of problems an individual is experienc-
ing, as well as how adjustments to the hearing aid to address one 
problem may affect other problems or cause additional prob-
lems. Furthermore, providing hearing aid owners with informa-
tion regarding problems associated with hearing aid use and the 
means to prevent or overcome these problems during the initial 
appointment of hearing aid adoption may empower hearing aid 
owners to better manage the aspects of hearing aid ownership 
that require personal care and attention, such as daily cleaning 
techniques or at home repairs. Additionally, improving the way 
clinicians provide information and deliver training may not only 
improve hearing aid owners’ level of skill but also their ability 
to problem solve new issues as they arise.
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