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Abstract: Background/Objectives: Sensorineural hearing loss (HL) is a highly prevalent
chronic health condition. It can be managed through hearing care, including the use
of hearing aids (HAs). Still, a majority of individuals with HL remain undiagnosed or
untreated. Virtual care delivery may support uptake and adherence to interventions.
In blended care, individuals can choose interchangeably between in-person and virtual
services. This study aimed to investigate how real-world individuals accessed blended
hearing care (through in-person, virtual, or hybrid services), the amount of support they
received, and their satisfaction with services and products. Methods: An exploratory,
retrospective analysis was performed on longitudinal observational data collected through
Australia’s longest-running blended hearing care model. A total of 25,058 appointment
records were available, matched to HA purchase records and clinical notes where possible,
as well as 916 satisfaction ratings. Results: The majority of individuals attended in-
person appointments (75%); 25% were virtual or hybrid appointments. The number of
appointments attended depended on how HAs were purchased (in-person, virtually, or
hybrid), but all modalities were complemented by ample unscheduled email and telephone
support. Of those who purchased HAs repeatedly, 49% changed preferred sales channel
(in-person versus virtual) over time. Satisfaction ratings were highest for virtual services.
Conclusions: This first report of real-world, longitudinal evidence on blended hearing care
showed strong attendance of in-person appointments, while hybrid services—including
informal; unscheduled support—may have responded to individuals’ changing needs and
preferences over time. The findings offer practice-based evidence for blended care models
and recommendations for further research.

Keywords: chronic health conditions; hearing loss; behavioural interventions; telehealth;
blended service delivery; service modality choices; satisfaction ratings

1. Introduction
Hearing care aims to increase the quality of life and well-being of individuals with

hearing loss (HL) [1,2]. One component of hearing care is the provision of hearing aids
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(HAs)—medical devices designed to amplify and enhance incoming sounds; thereby
increasing access to auditory information and supporting effective communication [3,4].
Hearing loss (HL) management, including the adoption and use of HAs, is a behavioural
health intervention. It is recommended that HAs are worn daily, ideally during all waking
hours, to achieve and maintain optimal benefit [5–7]. As such, successful use is directly
dependent on the person’s choice to adopt and wear HAs consistently. HA uptake is
generally considered to be low, with more than 80% of individuals with HL remaining
undiagnosed or untreated [8,9].

Virtual service delivery models have been proposed to enhance the uptake and ad-
herence to hearing care by addressing access barriers [10–13], saving travel time and
costs [14,15]. Virtual care is delivered remotely using information technologies, such as
videoconferencing tools, smartphones, and telephones [16,17]. Evidence supports the
effectiveness and safety of virtual services in audiology [18,19]—often referred to as teleau-
diology; eAudiology; remote; or connected hearing care [20]. Survey studies report that
30–40% of individuals accessing hearing care express an interest in virtual services [21,22].
Despite this interest and the evidence on virtual services, they have not been consistently
offered, nor did their utilisation increase to the expected degree during the COVID-19
pandemic, when clinic-based care experienced operational challenges [23–25]. Kelsall-
Foremann et al. [25], for example, reported only 12% of Australian survey respondents had
been offered virtual hearing care services at the peak of the pandemic [25]. Of those who
were offered and had accepted virtual services, though, 79% reported they were likely or
very likely to recommend them [25]. These findings suggest it might be those providing
rather than receiving hearing care services that act as a barrier to the uptake of virtual
care—a challenge observed in other health domains as well [26–28].

It is imperative to differentiate between service providers who view virtual services as
a supplementary offering and those who seamlessly integrate them into their operational
framework. Blended care models are an example of the latter [29,30]. In blended care,
clinicians are equally trained and equipped to deliver in-person and virtual services. The
actual service modality choice is informed by clinical practice guidelines and the needs
and preferences of the individual receiving care [29,30]. To date, however, longitudinal
evidence on real-world use of hybrid hearing care services is scarce. It is unclear how
services are most commonly provided in these models—in-person; virtually; or hybrid—if
service modality choices change over time; and how individuals receiving care experience
them. A better understanding of real-world experiences with blended care models may
guide recommendations and further research aimed at increasing uptake of and satisfaction
with hybrid services, ultimately supporting intervention adoption overall. Insights into sat-
isfaction are of particular interest in healthcare fields such as audiology, where individuals
seek healthcare and access services, and are also consumers of hearing-related products,
such as HAs.

Between 2008 and 2021, a fully blended hearing care service delivery model was run in
Australia. For over a decade, individuals could access hearing care services, including HA
provision and support, through in-person (in-clinic), virtual (remote), or hybrid services (a
combination of in-person and virtual services). Appointments were scheduled in advance.
Individuals with more complex needs, such as those requiring custom-made earpieces for
HAs to optimally fit, were triaged for in-person appointments in accordance with clinical
practice guidelines [17,30–32]. Technologically proficient individuals were triaged for
virtual services when this matched their personal preferences [30]. In addition to scheduled
appointments, all individuals—independent of whether they attended appointments in-
person or virtually—could access information; resources; and personalised support via
additional; unscheduled communications. The latter were provided virtually—via email,
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telephone, or mobile application (video call or messenger services). A typical HA consumer
journey consists of the following stages, all of which could take place in-person or virtually:

i. Informational Guidance: Individuals received advice based on clinical hearing tests
(for a detailed overview of the test, triage, and referral procedures, see [29,30]).

ii. HA Purchase and Trial Period: Guided by clinical recommendations, individuals
could select HAs, purchase them, and begin an HA trial period.

iii. HA Fitting: HAs were fitted in-person at the time of purchase or shipped to the
individual’s home for virtual HA fitting.

iv. Review and Adjustment: HA reviews or adjustments were conducted within the
first few weeks, either virtually or in-person, regardless of the initial fitting method.

v. Troubleshooting: Guided repair screenings and maintenance assistance were offered
as requested or required.

vi. Trial Decision: Individuals decided to keep or return the HAs within the typical
30-day trial period.

During the thirteen years of clinical operation of this blended hearing care model, the
longest running in Australia to date, data were collected routinely as part of ongoing service
delivery. This study describes an exploratory, retrospective analysis of the observational
data collected (see Methods section for full details). Thereby, we aimed to investigate how
real-world individuals accessed blended hearing care (through in-person, virtual, or hybrid
services), the amount of support they received (appointments attended, as well as informal
support received via email or telephone), and how individuals rated their satisfaction with
blended hearing care. We considered the following research questions (RQs):

Service modality choices:

• RQ1a: What service modalities were chosen for scheduled appointments when individ-
uals could opt for both in-person and virtual services for any part of their hearing care?

• RQ1b: What sales channels were chosen when individuals could purchase HAs in-
person or fully virtually through the website, thereby starting an HA trial period? For
those who adopted and purchased HAs multiple times, did they consistently prefer
the same channel?

Support received:

• RQ2a: Did the number of appointments scheduled by individuals seeking hearing
care depend on the chosen sales channel, i.e., on whether they had purchased HAs
in-person or virtually?

• RQ2b: Did the amount of additional, unscheduled support provided to individuals
seeking hearing care depend on the chosen sales channel, i.e., on whether they had
purchased HAs in-person versus virtually?

Satisfaction ratings:

• RQ3: Did satisfaction with HAs and hearing care services depend on individuals’
chosen sales channel, i.e., on whether they had purchased HAs in-person or virtually?

2. Materials and Methods
2.1. Data Sources

Between 2008 and 2021, real-world, observational data were collected routinely as
part of ongoing service delivery of Australia’s longest-running blended hearing care
model [33]. The data were collected through (1) Customer Management Software
(https://www.worketc.com/), in which appointment records and clinical notes related
to individual clients were stored; (2) a sales database, in which HA purchase records of
individual clients were logged; and (3) satisfaction surveys, solicited by an independent

https://www.worketc.com/
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third-party provider [34] who sent emails to individual clients within three weeks of HA
purchase to ask about their experiences with the services received and products purchased.

We were granted access to the data by the companies behind the blended hearing care
model (Blamey Saunders hears, later Sonova AG). To this end, the data were extracted
from the three data sources by the blended hearing care model’s Information Technology
Department in the form of Microsoft Excel data export tables. All personal identifiers were
removed from the data prior to export. Data were considered for inclusion in the data
export tables based on their availability: Migration to different database systems for the
Customer Management Software and HA sales database resulted in data loss, which meant
that data were only available for certain periods of time depending on the data source (see
Figure 1 for an overview). Data belonging to non-Australian residents were excluded (as
individuals based outside of Australia did not have access to in-person services), as well
as sales records that belonged to products other than HAs (such as HA accessories). The
final selection of de-identified eligible data were then securely stored on a protected server
with access granted only to the researchers. The exported data tables were imported into R
statistical software version 4.4.1 [35] and Minitab Version 17 for further data cleaning and
data analysis.
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Figure 1. Schematic overview of data sources and timeframes during which the data were collected
(left panel). Light blue boxes represent data that were unavailable for retrospective analysis due to
changes in database management systems. Dark blue boxes represent data that were available for
retrospective analysis. The dark green box represents data that were available but that could not
be exported automatically; instead, manual sampling of the data were performed. The right panel
provides an overview of what data were (combined and) used to address different research questions.

2.2. Data Cleaning

As the data were not collected for research purposes but exported from clinical and
business databases; extensive data cleaning was required to prepare the data for fur-
ther analysis.

Customer Management Software. The Customer Management Software contained
two types of data: (1) appointment records and (2) clinical notes (see Figure 1).

Appointment records available to us were logged between May 2011 and August
2019 (see Figure 1) and contained unique consumer codes, time stamps, scheduled ap-
pointment durations, and appointment codes. The appointment codes were assigned at
the time of booking. They were updated by a clinician at the time of the appointment to
reflect whether the appointment was attended or not and in what modality services were
provided (in-person or virtually). Individuals with incomplete appointment histories were
excluded from further analyses. In some instances, modality information, i.e., whether an
appointment was attended in-person or virtually, was missing from the raw data, while
the appointment history was otherwise complete. These data points were considered for
further analysis.

Clinical notes available to us were logged by clinicians in the Customer Management
Software between May 2011 and August 2019 (see Figure 1). As part of their note taking,
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clinicians kept track of unscheduled support provided to individuals, i.e., support provided
beyond pre-booked appointments. Unscheduled support records included a time stamped
history of emails (i.e., single emails that could be inbound or outbound) and notes (i.e.,
single notes created by a clinician in response to contact, such as a telephone or video call
conversation, to summarize a support session). Due to the structure of the database, extract-
ing unscheduled support types for each individual could not be automated. Therefore, a
random sampling of complete contact history for forty individuals was manually extracted
from the database. Half of these forty individuals had purchased HAs in-person, while the
other half had purchased HAs virtually. Unscheduled support records could be matched to
booked appointment information through the shared use of unique consumer codes.

Sales database. HA purchase records available to us were logged between March 2016
and September 2019 (see Figure 1) and contained unique consumer codes, time stamps,
and sales channel information, i.e., whether an HA was purchased in-person or virtually.
The sales channel was recorded by a clinician at the time of purchase. Incomplete purchase
records were excluded from further analyses. HA purchase records could be matched to
booked appointment information through shared use of the unique consumer codes.

Satisfaction surveys. Between 2017 and 2021, satisfaction survey data were collected
in the form of ratings (see Figure 1). These ratings were solicited by an independent, third-
party provider [34] who sent emails to consumers during the trial period, i.e., within three
weeks of HA purchase. Individuals were asked to rate how likely they would recommend
the clinical services received and/or HAs purchased to family or friends on a discrete scale
from one to five. The satisfaction data also contained the sales channel (i.e., virtual versus
in-person), date of purchase, date of receipt of consumer review, and HA type/model.
Only complete data entries were considered. Since the records did not include the unique
consumer codes used in other databases, the data could not be linked to the appointment
booking software.

2.3. Data Analysis

Data were analysed descriptively for all RQs. For RQ2a and RQ2b, hypothesis testing
was employed. Based on visual inspection of the data and assumption testing, non-
parametric alternatives were employed where appropriate.

In RQ3, we explored satisfaction with HAs and hearing care services through ratings
given on a scale from one to five. These ratings were used to calculate a Net Promotor
ScoreTM (NPS), a metric first introduced by Reichheld [36,37] as a means for businesses to
gauge consumer loyalty [36,37]. Individuals who provided ratings with a score of one to
three were categorised as “Detractors”, four as “Passives”, and five as “Promotors”. NPS
outcomes were then derived by deducting the percentage of detractors from the percentage
of promotors [36,37]. Confidence intervals for the NPS outcomes were calculated based on
the adjusted Wald method, variation AW (3, T), as described by Rocks in 2016 [38].

3. Results
3.1. Service Modality Choices

In RQ1a, we explored appointment modalities, i.e., whether individuals attended
scheduled clinical appointments in-person or virtually. Data extracted from appointment
booking software revealed 25,058 appointment records, belonging to 6864 individuals.
Table 1 provides an overview of the number of appointments scheduled per appointment
modality; 82% (n = 20,633) of appointments took place as in-person visits and 8% (n = 2051)
as virtual appointments. Appointment modality information was not available for 9%
(n = 2374) of appointments (Table 1, rows 3–5). Close to half of the appointments with
missing modality information (n = 1112) were marked as cancelled appointments (Table 1,
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row 3); in a minority of cases, the consumer had not shown up for the appointment (n = 126;
Table 1, row 4).

After removing the cancelled and no-show appointments (4.9%; n = 1238), the data
set contained data of 6766 unique individuals. They attended a median number of 2 ap-
pointments (IQR: 1–4; min: 1; max: 36). Table 2 provides an overview of appointment
modalities. Results showed that 74% (n = 5024) of individuals attended exclusively in-
person appointments, 22% (n = 1477) hybrid appointments, i.e., a mix of in-person and
virtual appointments, 3% (n = 176) exclusively virtual appointments, and 1% (n = 89) had
no appointment modality information available for their appointments. For the latter classi-
fication, appointments with missing appointment modality information were removed. For
example, if someone attended six appointments, five of which were in-person and one ap-
pointment without known modality information, the individual was classified as attending
exclusively in-person appointments. Individuals whose appointment modality information
was missing completely were classified under “no information available”. After removing
appointment records without appointment modality information, the data set contained
data of 6677 unique individuals, and the percentages were similar: 75% (n = 5024) attended
exclusively in-person appointments, 22% (n = 1477) hybrid appointments, and 3% (n = 176)
exclusively virtual appointments.

Table 1. Overview of number of appointments attended as a function of service modality for the total
sample of 25,058 appointments extracted from the appointment booking software.

Service Modality Number of
Appointments Scheduled

Percentage of
Appointments Scheduled

1. In-person 20,633 82.3%
2. Virtual 2051 8.2%
3. Cancelled 1112 4.4%
4. No show 126 0.5%
5. Missing 1136 4.5%

Table 2. Overview of number of individuals as a function of service modality, for a total sample of
6766 individuals who had at least attended one appointment.

Appointment Modality Number (Percent) of Individuals

Exclusively in-person 5024 (74%)
Exclusively virtual 176 (3%)

Hybrid 1477 (22%)
No information available 89 (1%)

In RQ1b, we explored chosen sales channels, i.e., whether individuals chose to pur-
chase HAs in-person or virtually through the website. Data extracted from the HA purchase
records revealed 1523 complete sales records belonging to 1361 individuals. Based on avail-
able sales records, 60% (n = 919) of HA purchases were finalised in-person, while a further
40% (n = 604) were finalised virtually through the website. Of 1361 individuals, 58%
(n = 786) preferred to purchase HAs exclusively in-person, and 37% (n = 506) preferred
purchasing virtually. A minority (5%; n = 69) had purchased HAs through a mixture of
sales channels (“hybrid”), i.e., they purchased multiple times, sometimes in-person and
sometimes virtually, with the first sale taking place in-person for most (n = 51) and virtually
for some (n = 18).

Figure 2 visualises chosen sales channels for all 142 individuals who had gone through
multiple purchases: 142 individuals purchased HAs on two separate occasions, 18 indi-
viduals on three occasions, and two individuals on four occasions. Overall, 32% (n = 46)
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purchased HAs exclusively in-person, 19% (n = 27) exclusively virtually, and 49% (n = 69)
in a hybrid manner. In other words, 49% of return buyers chose different sales channels
over time, while 51% exclusively chose one sales channel. For a first sale, 68% (n = 97) of
purchases were finalised in-person as opposed to 32% (n = 45) virtually. For a second sale,
49% (n = 69) of purchases were finalised in-person as opposed to 51% (n = 73) virtually.
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as plotted on the x-axis. The right panel visualises the absolute number of sales records (y-axis) as a
function of sales number (x-axis). The alluvia represents individuals and how they moved between
sales channels (purple and yellow bars).

3.2. Support Received

In RQ2a, we explored the number of appointments scheduled and attended by indi-
viduals. In particular, we investigated whether the number of appointments depended on
the chosen sales channel, i.e., on whether individuals purchased HAs exclusively in-person,
exclusively virtually, hybrid with the first sale taking place in-person, or hybrid with the
first sale taking place virtually. After excluding cancelled and no-show appointments, data
from the appointment booking software were matched to sales records. This revealed
data of 1215 individuals, who attended 3701 appointments, and for whom 1370 sales were
recorded. This dataset was slightly smaller than the one considered for RQ1b, as some
unique consumer codes were not available in both the appointment and sales records.
Figure 3 provides an overview of the number of appointments booked per individual as
a function of their chosen sales channel. When someone purchased HAs on more than
one occasion, they likely scheduled more appointments than someone who purchased
HAs once. Therefore, we normalised the number of appointments for each individual by
dividing them by their respective number of HA purchases. For simplicity, the normalised
number of appointments is further referred to as appointments. Across the 1215 individuals,
755 (62%) purchased HAs exclusively in-person (they did not purchase virtually). They
attended a median of 3.0 appointments (IQR: 1.0–4.0, min: 0.5, max: 15.0). A further 393
(32%) individuals purchased exclusively virtually (they did not purchase in-person). They
attended a median of 2.0 appointments (IQR: 1.0–3.0, min: 0.5, max: 10.0). Another 49 (4%)
individuals had purchased in a hybrid manner, i.e., both in-person and virtually, with the
first sale taking place in-person. They attended a median of 1.5 appointments (IQR: 1.0–2.0,
min: 0.5, max: 6.0). Finally, 18 (1%) individuals had purchased in a hybrid manner, with the
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first sale taking place virtually. They attended a median of 2.3 appointments (IQR: 1.5–3.4,
min: 0.5, max: 4.5).
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Figure 3. Boxplots of normalised number of appointments (y-axis) as a function of chosen sales
channel (x-axis). From left to right, the chosen sales channels were “In-person”, for those who
purchased HAs exclusively in-person; “Hybrid, in-person”, for those who used different sales
channels over time, with a first sale taking place in-person; “Hybrid, virtual”, for those who used
different sales channels over time, with a first sale taking place virtually; and “Virtual”, for those who
purchased HAs exclusively virtually. Individual data points (bullets) show the normalised number of
appointments for each individual, i.e., the number of appointments they attended divided by their
respective number of HA purchases.

Shapiro–Wilk testing (W (1214) = 0.81, p < 0.0001) suggested that the distribution of
appointments was significantly different from a normal distribution. This was in line with
the visual inspection of the data. A non-parametric Kruskal–Wallis test showed that the
appointments significantly depended on the chosen sales channel (H (3) = 51.70, p < 0.0001).
Post-hoc Dunn tests with Bonferroni-corrected p-values showed that individuals who
purchased HAs exclusively in-person attended significantly more appointments than those
who purchased HAs exclusively virtually (z = 5.48, p < 0.0001, r = 0.16) and those who
used hybrid sales channels, with their first purchase taking place in-person (z = 5.35,
p < 0.0001, r = 0.15). Individuals who purchased HAs virtually also attended significantly
more appointments than those who used hybrid sales channels with their first purchase
taking place in-person (z = 2.95, p < 0.05, r = 0.08). There were no significant differences
in appointments between individuals who used hybrid sales channels with their first
purchase taking place virtually and other chosen sales channels, i.e., those who purchased
HAs exclusively in-person (z = −1.28, p = 1.00, r = −0.04), exclusively virtually (z = 0.15,
p = 1.00, r = 0.004), or who used hybrid sales channels with their first sale taking place
in-person (z = 1.75, p = 0.48, r = 0.05).

In RQ2b, we explored the amount of additional, unscheduled support provided to
individuals via email, telephone, or mobile application. In particular, we investigated the
number of Emails sent (i.e., inbound or outbound) and Notes created by clinicians (i.e.,
in response to telephone or video call conversations). We also investigated whether these
types of unscheduled support depended on the individuals’ chosen sales channel, i.e., on
whether HAs were purchased in-person or virtually (see Figure 4). As described in detail
in the Data Extraction section, the full contact history including unscheduled support data
were manually sampled from multiple databases for forty individuals, as the process could
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not be automated. Half of the individuals had purchased their HAs in-person, while the
other half had purchased HAs virtually.

When an individual purchased HAs on more than one occasion; they likely requested
more unscheduled support than an individual who purchased HAs once. Therefore, we
normalised the number of unscheduled support contacts for each individual by dividing
them by their respective number of HA purchases. For simplicity, the normalised number
of unscheduled support contacts is further referred to as unscheduled support contacts.
Individuals experienced a median of 24 unscheduled support contacts per person (IQR:
16.8–30.1; min: 6.0; max: 49.0), i.e., a median of 10.8 Emails (IQR: 6.9–16.1; min: 0.5; max:
34.5) and 12.8 Notes (IQR: 8.5–15.4; min: 4.0; max: 31.0). Shapiro–Wilk tests suggested that
the normalised Email data were normally distributed (W (39) = 0.95, p = 0.09), while the
normalised Notes data were significantly different from a normal distribution (W (39) = 0.91,
p < 0.01). Therefore, a balanced ANOVA was performed for Emails, while a Kruskal–Wallis
test was performed for Notes, with sales channel (In-person versus Virtual) as independent
variable. The number of Emails (F [1,38] = 3.95, p = 0.05) and Notes (H (1) = 0.15, p = 0.69,
r = −0.06) were not significantly different between consumers who purchased in-person
or virtually. 

 
Figure 4. Boxplots of normalised number of unscheduled support contacts (y-axis) as a function of
the type of unscheduled support provided, i.e., emails sent, inbound or outbound, and notes created
by clinicians (x-axis). Individual data points (bullets) show the normalised number of unscheduled
support contacts for each individual. Colour coding represents individuals’ chosen sales channels,
with purple representing in-person purchases and yellow representing virtual purchases. NS indicates
non-significant differences between groups.

3.3. Satisfaction Ratings

In RQ3, we explored satisfaction with HAs and hearing care services through ratings,
given on a scale from one to five. A total of 916 service ratings and 905 product ratings
were available, both collected following HA purchases. Of those, 643 (70%) purchases
took place in-person, and 273 (30%) purchases took place virtually. Those who purchased
HAs in person gave median satisfaction ratings of 5.0 for products (IQR: 4.0–5.0, min: 1.0,
max: 5.0) and 5.0 for services (IQR: 5.0–5.0, min: 1.0, max: 5.0). Those who purchased HAs
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virtually gave median satisfaction ratings of 5.0 for products (IQR: 4.8–5.0, min: 1.0, max:
5.0) and 5.0 for services (IQR: 5.0–5.0, min: 1.0, max: 5.0). While the descriptive results
suggest a ceiling effect, the raw satisfaction data were also used to calculate NPS outcomes
(see Methods section). Table 3 provides an overview of NPS outcomes together with 95%
confidence intervals (95%CI) for services and products separately and as a function of sales
channels (in-person versus virtually).

Table 3. Overview of NPS outcomes along with 95% CI in brackets, calculated based on satisfaction
ratings for services and products separately, and as a function of sales channel, i.e., in-person versus
virtually. Overall NPS outcomes were based on satisfaction ratings combined across sales channels
(horizontally), across services and products (vertically), and across both (bottom right).

In-Person Virtual Overall

Services 75 [70–79] 86 [81–90] 78 [75–81]

Products 54 [49–59] 71 [64–77] 59 [55–63]

Overall 65 [61–68] 79 [74–83] 69 [66–71]

4. Discussion
In this study, we explored real-world longitudinal data, collected routinely as part of

Australia’s longest-running blended hearing care model. To the best of our knowledge, it is
the first report to provide practice-based evidence on (1) how individuals sought hearing
care and purchased HAs when offered hybrid services, (2) the amount of scheduled and
unscheduled support individuals received, and (3) how satisfied individuals were with
the corresponding services and products. While the context of this report is hearing care
in Australia, the findings could benefit virtual or hybrid hearing health services globally
by providing recommendations to guide future research into more accessible and effective
hearing rehabilitation services.

4.1. Service Modality Choices

Three-quarters of the 6677 (75%; n = 5024) individuals in this sample attended in-
person appointments. A further 25% (n = 1653) attended virtual or hybrid services (RQ1a).
These numbers were lower than the 30–40% of audiology consumers who indicated they
were interested in virtual services in survey studies [21,22]. What is noteworthy is the
blended service delivery model provided additional support to all individuals—regardless
of scheduled appointment modalities—through a dedicated teleaudiology team who re-
sponded to all unscheduled communications via email; telephone; or mobile application
(also see RQ2b). The availability of the teleaudiology support team implies that even
when scheduled appointments were highly attended in-person, individuals could still rely
on very accessible virtual services. Also, not all individuals who might have preferred
virtual appointments would have been eligible for them. Individuals with complex health
or audiological needs would have been triaged towards in-person services, guided by
clinical practice guidelines [31,32]. Results further revealed that a greater proportion of the
individuals received virtual or hybrid services (25%; n = 1653 individuals) than the overall
proportion of virtual services indicated (8% of all appointments were attended virtually;
n = 2051). These results suggest data on service modality choices may be more informative
from a longitudinal individual perspective than from a service-orientated view. Health
management is inherently a longitudinal process, during which individual needs and
preferences can evolve over time [39,40]. Prior research, however, has tended to consider
preferences for virtual services cross-sectionally, i.e., by asking how many individuals
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were interested in virtual care at a certain point in time or reporting on the proportion of
individuals who had any experience with such services in the past [22,24,25].

Sales records showed that HAs were purchased in-person in the majority of cases
(60%; n = 919), as opposed to through the website (40%; n = 604). Longitudinal trends—for
142 individuals who adopted HAs multiple times—showed that the proportion of virtual
sales increased from 32% (n = 45) for a first purchase to 51% (n = 73) for a second purchase.
These findings suggest that individual needs and preferences can and do evolve since
close to half of these individuals (49%; n = 69) demonstrated a change in preferred sales
channel over time (see Figure 2; RQ1b). To the best of our knowledge, this is the first report
of longitudinal service modality choices for hybrid hearing care services. Most service
providers offer only one service modality: exclusively in-person or exclusively virtual
services [41], or HA trial periods are always started in-person, even when virtual follow-up
care is available [42]. Blended service delivery models are uniquely positioned to investigate
individual choices and preferences, as clinicians are equally trained and equipped to deliver
in-person and virtual services for any aspect of blended hearing care [30]. Findings also
suggest that factors driving preferences might be more complex than, e.g., mobility and
transportation concerns—often reported as key consumer motivations to consider virtual
care [43]. An earlier report on blended models indicated that individual distance to a clinic
had variable relationships to purchase modality preferences [44]. Individuals living in close
proximity to a clinic still pursued virtual services, and individuals travelling far beyond
70 km still chose to travel to a clinic [44]. We did not report on distance or proximity to a
clinic here, although the observation of individuals changing purchase modality over time,
sometimes even back and forth (see Figure 2), indicated that location alone cannot explain
such preferences.

4.2. Support Received

In this sample, individuals who exclusively purchased HAs in-person attended sig-
nificantly more appointments than individuals who purchased HAs exclusively through
the website, even after correction for the number of sales (RQ2a, see Figure 3). We could
hypothesise that this is due to the complexity of individual needs. Individuals with the
greatest need complexity may have required more support and, consequently, more ap-
pointments. Based on clinical practice guidelines, they would have been triaged toward
in-person services [17,30–32]. Individuals who adopted HAs multiple times, in-person first
and later at least once virtually, attended significantly fewer appointments than individuals
who purchased exclusively in-person or exclusively through the website (also see Figure 3).
Certain individuals, such as experienced HA wearers, might have been triaged towards
virtual services by their clinician, especially for a second or third HA purchase and when
it matched their personal preferences. We could hypothesise these customers may have
developed self-efficacy over time. Self-efficacy can broadly be described as the extent
to which a person has confidence in their own abilities to make a plan and execute it in
order to achieve a certain goal [45]. Within hearing care, these goals can be related to
understanding speech in various listening situations (“listening self-efficacy”) [46,47] or to
managing, handling, and adjusting the HA [47].

In addition to scheduled appointments and support provided, unscheduled support
information was explored for a subset of forty individuals: We looked into how many
emails were sent (inbound or outbound) and how many clinical notes were generated
following an unscheduled, virtual support session. While there was a trend towards group
differences for emails, results suggested clinicians recorded an equal number of unsched-
uled support for all individuals, independent of whether they purchased HAs in-person
or virtually (RQ2b). It is possible that too few data points were available to pick up differ-
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ences between groups. However, the overall amount of unscheduled support provided to
individuals—independent of sales channel—might be the most revealing outcome (RQ2b).
While individuals attended a limited number of scheduled appointments, between 1.5 and 3
appointments depending on sales channel (RQ2a), clinicians provided ample unscheduled
support to individuals, as evidenced by 11 emails and 13 notes documented per individual.
To the best of our knowledge, this is the first report of unscheduled support provided
to individuals seeking hybrid hearing care services. Many clinics may provide similar
informal support via various administrative roles, with varying degrees of integration
within clinical scheduling. A small business with a sole practitioner managing all clinical
and administrative communications may find scheduled appointments under-represent
the amount and degree of support provided for in-person services as well.

In this model, clinician interactions were highly accessible. All individuals, indepen-
dent of whether they attended appointments in-person or virtually, could easily receive
additional support without planning for it. A dedicated support team received all unsched-
uled communication via email, telephone, smartphone-based video calls, or messenger
services. Innovations in virtual health technologies have indeed impacted hearing care by
providing a multitude of new and emerging possibilities and practices [48,49]. It is, for
instance, common for HA users to experience at least one issue following an HA fitting [50],
and follow-up support can be crucial for mitigating the risk of cessation of HA use [51,52].
Resolution of issues via virtual services has been shown to be comparable to in-person
services [53]. For in-person services, lack of disclosure of issues by individuals was found
to be an important factor, ultimately risking continued HA use [50,52,54]. The large number
of unscheduled virtual support types identified here is encouraging and may imply that
virtual health technologies may lower the threshold to disclose support needs. At the same
time, findings raise the need to consider the training and expertise of personnel chosen to
respond to those support needs.

4.3. Satisfaction Ratings

Five-item satisfaction ratings were converted to NPS outcomes (Table 3). While the
use of NPS, a single-item metric, has been criticised, particularly in terms of its validity
in healthcare settings [55], it is becoming increasingly common to measure and report
on it, including in hearing care [41,56,57]. Satisfaction and experiences of those seeking
healthcare are often considered key healthcare performance metrics, along with patient
safety and clinical effectiveness measures [58]. Yet, there is no consensus on how to measure
satisfaction in a healthcare context [59]. As NPS data can be collected in a quick and simple
manner [53], they have been used as a proxy for satisfaction [41].

Overall NPS outcomes provide an indication of how a service provider is performing
as a whole [60]. The overall result reported here, i.e., an NPS of 69 [95%CI: 66–71], was
higher than NPS outcomes for other healthcare providers in Australia, such as for general
practices, dentists, and pharmacists [61,62]. For hearing care, the current NPS outcomes
were comparable to the NPS reported for a virtual hearing care delivery model in the
United States (NPS of 66) [41], yet lower than the NPS of a South African-based model
offering hybrid services (NPS of 87) [56], keeping in mind that the latter study only had 31
data points. At subgroup levels, NPS outcomes were higher in this sample for individuals
who purchased HAs virtually (NPS of 79 [95%CI: 74–83]) compared with in-person (NPS of
65 [95%CI: 61–68]). The high NPS outcomes for virtual sales may have been due to several
factors, such as triaging of consumers with more complex needs towards in-person care
and triaging of more technically proficient individuals to virtual services. NPS outcomes
based on the 2022 MarkeTrak surveys showed the opposite patterns, with higher NPS
scores for in-person (NPS of 30) compared with virtual HA fittings (NPS of -4) [60]. Variable
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applications of the term virtual services may be of key importance in interpreting such
differences, requiring clarity on how services were actually provided and within what
service delivery model [10]. NPS outcomes in this sample were higher for clinical services
(NPS of 78 [95%CI: 75–81]) than for products (NPS of 59 [95%CI: 55–63]).

At an individual level, simple measures of satisfaction can be leveraged to trigger
pro-active support to those who may need it most [34], as was implemented in this service
delivery model. Satisfaction has long been identified as a potential indicator of the likeli-
hood of adhering to chronic disease management [63–67]. Also in hearing care, satisfaction
metrics are considered useful clinical measures of patient-reported outcomes [41,56,68],
further supported by their correlation with continued HA use [69] and daily HA wearing
time [69]. Future research on potentially contributing factors would be required to provide
insights that could impact clinical service design. Fuentes-Lopez [70], for instance, reported
a significant relationship between self-efficacy and average daily hours of HA use [70].
Given the data reported here, it would be of interest to investigate if individuals who gave
higher satisfaction ratings also had higher self-efficacy and were more likely to wear their
HAs more consistently.

5. Limitations and Recommendations
It is important to highlight that the data presented here were not collected for research

purposes. The data were collected routinely as part of ongoing hearing care service delivery
and analysed retrospectively, which may have impacted the quality of the data and gener-
alisability of the findings [71,72]. Migration to new database systems over the years, for
instance, led to a loss of data. Also, the dataset contained little demographic data, a limited
number of therapeutic outcome measures only, and no information on how often HAs were
returned after purchase—all of which would be important to better understand outcomes
with hybrid hearing care services. However, to the best of our knowledge, this is the first
report of a large, real-world, longitudinal dataset detailing how individuals accessed and
experienced blended hearing care. The results offer practice-based evidence and may guide
further research aimed at increasing uptake of and satisfaction with hybrid services and
offering more accessible and effective hearing rehabilitation services. Real-world evidence
can indeed foster continuous improvements in health care provision and personalised
care [73–75]. Such improvements could be aimed at adapting existing service delivery
models or designing new ones for contemporary health consumers and the improvement
of health outcomes for all. Thereby, adaptations or designs would ensure those who need
help can be supported effectively when they need it, while continuing to explore pathways
to serve a larger array of individuals.

Based on the results presented, we propose future research to consider collecting
longitudinal empirical data aimed at:

1. Investigating how service usage and modality choices depend on clinical recommen-
dations and individual preferences.

2. Investigating changes in behaviours, preferences, and needs over time and through-
out the consumer journey, including beyond the first few weeks of behavioural
intervention.

3. Identifying factors that might drive (changes in) behaviours, preferences, and needs.
4. Considering objective and self-reported factors, as well as qualitative research meth-

ods, to better understand behaviours, preferences, and needs.
5. Tracking informal, unscheduled support in addition to scheduled clinical sup-

port types.
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6. Conclusions
In this study, the majority of individuals scheduled and attended exclusively in-person

appointments (75%); 25% attended virtual or hybrid appointments. The number of support
appointments scheduled depended on how individuals adopted HAs (in-person, virtually,
or hybrid) and were moderate in number, whereas unscheduled support types (email or
telephone-based) were omnipresent for all individuals. The latter finding is encouraging,
as it may imply virtual health technologies lower the threshold to disclose support needs.
Close to half the individuals who adopted HAs repeatedly changed purchase modality
over time, sometimes even back and forth, suggesting individual needs and preferences
changed over time. Satisfaction ratings were highest for virtual services.

This first report of real-world, longitudinal evidence on blended hearing care showed
strong attendance of in-person appointments. Hybrid services—including informal; un-
scheduled support—may have responded to individuals’ changing needs and preferences
over time. The findings presented offer practice-based evidence on blended care models
and recommendations for further research, which may guide service delivery model de-
sign, clinical practices, and health policies. A clear recommendation to utilise and enable
practice-based evidence in emerging clinical practices to inform research as it does clinical
practice is of key importance.

Author Contributions: Conceptualization, S.B.; methodology, J.Z., C.V. and S.B.; software, C.V. and
J.Z.; validation, C.V., S.B. and J.Z.; formal analysis, C.V. and J.Z.; investigation, S.B. and J.Z.; resources,
S.B., J.Z. and C.V.; data curation, C.V. and J.Z.; writing—original draft preparation, S.B. and C.V.;
writing—review and editing, S.B., C.V., H.A. and S.L.; visualization, C.V.; supervision, J.Z.; project
administration, J.Z. All authors have read and agreed to the published version of the manuscript.

Funding: Sonova AG and Sonova Audiological Care Australia provided funding for this work in the
form of salaries for the authors J.Z., S.B., S.L., and C.V., as well as research materials, but did not have
any additional role in the data analysis, decision to publish, or preparation of the manuscript. C.V.
was also supported by the NIHR Manchester Biomedical Research Centre.

Institutional Review Board Statement: In accordance with the National Statement on Ethical
Conduct in Human Research 2023, which is published by the Australian Government and must be
followed in Australia, this research was designated as lower risk and exempt from ethics review by
the responsible institution (Sonova Audiological Care Australia). This was due to the lower risk, the
removal of all personal identifiers prior to receipt of the data by the researchers (de-identification),
and the agreement by the researchers to take the required steps to protect against data re-identification
and unauthorised use.

Informed Consent Statement: In accordance with the National Statement on Ethical Conduct in
Human Research 2023, which is published by the Australian Government and must be followed
in Australia, this research was designated as exempt from the requirement of informed consent by
the responsible institution (Sonova Audiological Care Australia). This was due to the exemption
from ethics review, the standard client agreement that included using de-identified data for research,
the impracticality of obtaining informed consent, benefits versus lower risk, and privacy and data
protection measures taken.

Data Availability Statement: Data will be made available upon reasonable request due to restrictions.

Conflicts of Interest: C.V. and S.L. are professionally employed by Sonova AG. At the time of data
analysis, J.Z. and S.B. were professionally employed by Sonova Audiological Care Australia. The
remaining authors declare that the research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential conflict of interest. The authors declare
that this study received funding from Sonova AG and Sonova Audiological Care Australia. The
funders were not involved in the study design, collection, analysis, interpretation of data, the writing
of this article or the decision to submit it for publication.



Healthcare 2025, 13, 689 15 of 18

Abbreviations
The following abbreviations are used in this manuscript:

HA Hearing Aid
HL Hearing Loss

References
1. Boothroyd, A. Adult aural rehabilitation: What is it and does it work? Trends Amplif. 2007, 11, 63–67. [CrossRef]
2. Saunders, G.H.; Vercammen, C.; Timmer, B.H.; Singh, G.; Pelosi, A.; Meis, M.; Launer, S.; Kramer, S.E.; Gagné, J.P.; Bott, A.

Changing the narrative for hearing health in the broader context of healthy living: A call to action. Int. J. Audiol. 2021, 60
(Suppl. S2), 86–91. [CrossRef] [PubMed]

3. Dillon, H. Hearing Aids, 2nd ed.; Thieme Medical Publisher: New York, NY, USA, 2012; p. 486. ISBN 1588900525.
4. Food and Drug Administration (U.S.F.D.). Hearing Aids; Food and Drug Administration: Silver Spring, MD, USA, 2023. Available

online: https://www.fda.gov/medical-devices/consumer-products/hearing-aids (accessed on 18 January 2025).
5. Jilla, A.M.; Johnson, C.E.; Danhauer, J.L.; Anderson, M.; Smith, J.N.; Sullivan, J.C.; Sanchez, K.R. Predictors of Hearing Aid Use

in the Advanced Digital Era: An Investigation of Benefit, Satisfaction, and Self-Efficacy. J. Am. Acad. Audiol. 2020, 31, 87–95.
[CrossRef] [PubMed]

6. Hickson, L.; Meyer, C.; Lovelock, K.; Lampert, M.; Khan, A. Factors associated with success with hearing aids in older adults. Int.
J. Audiol. 2014, 53 (Suppl. S1), S18–S27. [CrossRef] [PubMed]

7. Roger, P.; Lespargot, T.; Boiteux, C.; Bailly-Masson, E.; Auberger, F.; Mouysset, S.; Fraysse, B. Predicting Hearing Aid Outcomes
Using Machine Learning. Audiol. Neurotol. 2025. [CrossRef]

8. Orji, A.; Kamenov, K.; Dirac, M.; Davis, A.; Chadha, S.; Vos, T. Global and regional needs, unmet needs and access to hearing aids.
Int. J. Audiol. 2020, 59, 166–172. [CrossRef]

9. Dillon, H.; Day, J.; Bant, S.; Munro, K.J. Adoption, use and non-use of hearing aids: A robust estimate based on Welsh national
survey statistics. Int. J. Audiol. 2020, 59, 567–573. [CrossRef]

10. Brice, S.; Saunders, E.; Edwards, B. Scoping review for a global hearing care framework: Matching theory with practice. Semin.
Hear. 2023, 44, 213–231. [CrossRef]

11. Brice, S.; Almond, H. Is Teleaudiology Achieving Person-Centered Care: A Review. J. Environ. Res. Public Health 2022, 19, 7436.
[CrossRef]

12. Wilson, B.S.; Tucci, D.L.; Merson, M.H.; O’Donoghue, G.M. Global hearing health care: New findings and perspectives. Lancet
2017, 390, 2503–2515. [CrossRef]

13. Coco, L.; Titlow, K.S.; Marrone, N. Geographic Distribution of the Hearing Aid Dispensing Workforce: A Teleaudiology Planning
Assessment for Arizona. Am. J. Audiol. 2018, 27, 462–473. [PubMed]

14. Snoswell, C.L.; Smith, A.C.; Page, M.; Scuffham, P.; Caffery, L.J. Quantifying the Societal Benefits From Telehealth: Productivity
and Reduced Travel. Value Health Reg. Issues 2022, 28, 61–66. [CrossRef]

15. Snoswell, C.L.; Taylor, M.L.; Comans, T.A.; Smith, A.C.; Gray, L.C.; Caffery, L.J. Determining if Telehealth Can Reduce Health
System Costs: Scoping Review. J. Internet Med. Res. 2020, 22, e17298. [CrossRef]

16. Glista, D.; O’Hagan, R.; DiFabio, D.L.; Moodie, S.T.F.; Munoz, K.; Richert, F.; Curca, I.; Meston, C.; Pfingstgraef, D.; Joseph, K.;
et al. Virtual Hearing Aid Care: Clinical Practice Guidance V2.0; Western University: London, UK, 2022; p. 37. [CrossRef]

17. Audiology Australia. Australian Teleaudiology Guidelines; Audiology Australia: Runaway Bay, Australia, 2022; p. 28. Available
online: https://audiology.asn.au/standards-guidelines/teleaudiology-guidelines/ (accessed on 18 January 2025).

18. Eikelboom, R.H.; Bennett, R.; Brennan, M. Tele-Audiology: An Opportunity for Expansion of Hearing Healthcare Services in
Australia. In Review of Telehealth Services; Ear Science Institute: Subiaco, Australia, 2021; p. 88.

19. D’Onofrio, K.L.; Zeng, F.G. Tele-Audiology: Current State and Future Directions. Front. Digit. Health 2021, 3, 788103. [CrossRef]
20. Glista, D.; Ferguson, M.; Muñoz, K.; Davies-Venn, E. Connected hearing healthcare: Shifting from theory to practice. Int. J. Audiol.

2021, 60 (Suppl. S1), S1–S3. [CrossRef] [PubMed]
21. Galvin, K.; Sucher, C.M.; Bennett, R.J.; Ebrahimi-Madiseh, A.; Crosland, P.; Eikelboom, R.H. Willingness to consider and to pay

for a variety of telehealth services amongst adult hearing clinic clients. Int. J. Audiol. 2022, 62, 286–294. [CrossRef]
22. Eikelboom, R.H.; Atlas, M.D. Attitude to telemedicine, and willingness to use it, in audiology patients. J. Telemed. Telecare 2005, 11

(Suppl. S2), 22–25. [CrossRef]
23. Parmar, B.; Beukes, E.; Rajasingam, S. The impact of COVID-19 on provision of UK audiology services & on attitudes towards

delivery of telehealth services. Int. J. Audiol. 2022, 61, 228–238. [CrossRef]
24. Saunders, G.H.; Roughley, A. Audiology in the time of COVID-19: Practices and opinions of audiologists in the UK. Int. J. Audiol.

2021, 60, 255–262. [CrossRef]

https://doi.org/10.1177/1084713807301073
https://doi.org/10.1080/14992027.2021.1905892
https://www.ncbi.nlm.nih.gov/pubmed/33794720
https://www.fda.gov/medical-devices/consumer-products/hearing-aids
https://doi.org/10.3766/jaaa.18036
https://www.ncbi.nlm.nih.gov/pubmed/31429400
https://doi.org/10.3109/14992027.2013.860488
https://www.ncbi.nlm.nih.gov/pubmed/24447233
https://doi.org/10.1159/000543916
https://doi.org/10.1080/14992027.2020.1721577
https://doi.org/10.1080/14992027.2020.1773550
https://doi.org/10.1055/s-0043-1769610
https://doi.org/10.3390/ijerph19127436
https://doi.org/10.1016/S0140-6736(17)31073-5
https://www.ncbi.nlm.nih.gov/pubmed/30452750
https://doi.org/10.1016/j.vhri.2021.07.007
https://doi.org/10.2196/17298
https://doi.org/10.5206/0820211097
https://audiology.asn.au/standards-guidelines/teleaudiology-guidelines/
https://doi.org/10.3389/fdgth.2021.788103
https://doi.org/10.1080/14992027.2021.1896794
https://www.ncbi.nlm.nih.gov/pubmed/33780320
https://doi.org/10.1080/14992027.2022.2039965
https://doi.org/10.1258/135763305775124920
https://doi.org/10.1080/14992027.2021.1921292
https://doi.org/10.1080/14992027.2020.1814432


Healthcare 2025, 13, 689 16 of 18

25. Kelsall-Foreman, I.; Bacusmo, E.A.Z.; Barr, C.; Vitkovic, J.; Campbell, E.; Coles, T.; Paton, M.; Penno, K.; Bennett, R.J. Teleaudiology
Services in Australia: A National Survey of Hearing Health Care Consumers Amid the COVID-19 Pandemic. Am. J. Audiol. 2024,
33, 518–531. [CrossRef]

26. Cordine, J.; Fowkes, J.; Malani, R.; Medford-Davis, L. Patients Love Telehealth-Physicians Not So Sure; Healthcare; McKinsey
& Company: New York, NY, USA, 2022. Available online: https://www.mckinsey.com/industries/healthcare/our-insights/
patients-love-telehealth-physicians-are-not-so-sure (accessed on 18 January 2025).

27. Muehlensiepen, F.; Hoffmann, M.J.; Nübel, J.; Ignatyev, Y.; Heinze, M.; Butter, C.; Haase-Fielitz, A. Acceptance of Telemedicine
by Specialists and General Practitioners in Cardiology Care: Cross-Sectional Survey Study. JMIR Form. Res. 2024, 8, e49526.
[CrossRef] [PubMed]

28. Yu, J.; Civelek, Y.; Casalino, L.P.; Jung, H.Y.; Pierre, R.; Zhang, M.; Khullar, D. Telehealth Delivery Differs Significantly By
Physician And Practice Characteristics. Health Aff. 2024, 43, 1311–1318. [CrossRef] [PubMed]

29. Beckett, R.; Blamey, B.; Saunders, S. Optimizing Hearing Aid Utilisation using Telemedicine Tools. In Encyclopedia of E-Health
and Telemedicine; Cruz-Cunha, M.M., Miranda, I.M., Martinho, R., Rijo, R., Eds.; IGI Global: Hershey, PA, USA, 2016; pp. 72–85.
[CrossRef]

30. Saunders, E.; Brice, S.; Alimoradian, R. Goldstein and Stephens revisited and extended to a telehealth model of hearing aid
optimization. In Tele-Audiology and the Optimization of Hearing Healthcare Delivery; Saunders, E., Ed.; IGI Global: Hershey, PA, USA,
2019; pp. 33–62. [CrossRef]

31. Audiology Australia. Professional Practice Guide; Audiology Australia: Runaway Bay, Australia, 2022; p. 178. Available online:
https://audiology.asn.au/standards-guidelines/professional-practice-guide/ (accessed on 18 January 2025).

32. Kleindienst, S.J.; Zapala, D.A.; Nielsen, D.W.; Griffith, J.W.; Rishiq, D.; Lundy, L.; Dhar, S. Development and Initial Validation of a
Consumer Questionnaire to Predict the Presence of Ear Disease. JAMA Otolaryngol. Head Neck Surg. 2017, 143, 983–989. [CrossRef]

33. National Health and medical Research Council (NHRC); Australian Research Council (ARC); Universities Australia (UA).
National Statement on Ethical Conduct in Human Research; Australian Government: Canberra, Australia, 2023. Available online:
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023 (accessed on
18 January 2025).

34. Why Net Promoter Score (NPS) Really Matters—And How to Easily Calculate it, in Customer Experience. 2022. Available online:
https://business.feefo.com/resources/customer-experience/net-promoter-score (accessed on 18 January 2025).

35. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,
2020. Available online: https://api.semanticscholar.org/CorpusID:215755663 (accessed on 18 January 2025).

36. Reichheld, F.F. The Ultimate Question: Driving Good Profits and True Growth; Harvard Business School Press: Brighton, MA, USA,
2006; p. 224, ISBN-13 978-1591397830.

37. Reichheld, F.F. The One Number You Need to Grow. In Harvard Business Review; Harvard Business Review: Brighton, MA, USA,
2003. Available online: https://hbr.org/2003/12/the-one-number-you-need-to-grow (accessed on 18 January 2025).

38. Rocks, B. Interval Estimation for the “Net Promoter Score”. Am. Stat. 2016, 70, 365–372. [CrossRef]
39. Glista, D.; Schnittker, J.; Brice, S. The modern hearing care landscape: Towards the provision of personalized, dynamic, and

adaptive care. Semin. Hear. 2023, 44, 261–273. [CrossRef]
40. Brice, S.; Timmer, B.; Barr, C. Centering on people: How hearing healthcare professionals can adapt to consumers’ need and

outcomes. Semin. Hear. 2023, 44, 274–286. [CrossRef] [PubMed]
41. Abrams, H.B.; Singh, J. Preserving the role of the Audiologist in a clinical technology-consumer channel-clinical service model of

hearing care. Semin. Hear. 2023, 44, 302–318. [CrossRef]
42. Ratanjee-Vanmali, H.; Swanepoel, W.; Laplante-Levesque, A. Characteristics, behaviours and readiness of persons seeking

hearing healthcare online. Int. J. Audiol. 2019, 58, 107–115. [CrossRef]
43. Angley, G.P.; Schnittker, J.A.; Tharpe, A.M. Remote Hearing Aid Support: The Next Frontier. J. Am. Acad. Audiol. 2017, 28,

893–900. [CrossRef]
44. Brice, S.; Lam, E. Comparing Teleaudiology and traditional audiology client journeys: What counts and what to consider. In

Proceedings of the 3rd British Society of Audiology E-Conference, Online, 1–31 December 2019.
45. Bandura, A. Self-efficacy: Towards a unifying theory of behavioral change. Psychol. Rev. 1977, 84, 191–215.
46. Smith, S.L.; Kathleen Pichora-Fuller, M.; Watts, K.L.; La More, C. Development of the Listening Self-Efficacy Questionnaire

(LSEQ). Int. J. Audiol. 2011, 50, 417–425. [CrossRef] [PubMed]
47. West, R.L.; Smith, S.L. Development of a hearing aid self-efficacy questionnaire. Int. J. Audiol. 2007, 46, 759–771. [CrossRef]
48. Brice, S.; Zakis, J.; Almond, H. Changing Knowledge, Principles, and Technology in Contemporary Clinical Audiological Practice:

A Narrative Review. J. Clin. Med. 2024, 13, 4538. [CrossRef] [PubMed]
49. Ferguson, M.A.; Eikelboom, R.H.; Sucher, C.M.; Maidment, D.W.; Bennett, R.J. Remote technologies to enhance service delivery

for adults: Clinical research perspectives. Semin. Hear. 2023, 44, 328–350. [CrossRef] [PubMed]

https://doi.org/10.1044/2024_AJA-23-00113
https://www.mckinsey.com/industries/healthcare/our-insights/patients-love-telehealth-physicians-are-not-so-sure
https://www.mckinsey.com/industries/healthcare/our-insights/patients-love-telehealth-physicians-are-not-so-sure
https://doi.org/10.2196/49526
https://www.ncbi.nlm.nih.gov/pubmed/38376898
https://doi.org/10.1377/hlthaff.2024.00052
https://www.ncbi.nlm.nih.gov/pubmed/39226507
https://doi.org/10.4018/978-1-4666-9978-6.ch007
https://doi.org/10.4018/978-1-5225-8191-8.ch003
https://audiology.asn.au/standards-guidelines/professional-practice-guide/
https://doi.org/10.1001/jamaoto.2017.1175
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023
https://business.feefo.com/resources/customer-experience/net-promoter-score
https://api.semanticscholar.org/CorpusID:215755663
https://hbr.org/2003/12/the-one-number-you-need-to-grow
https://doi.org/10.1080/00031305.2016.1158124
https://doi.org/10.1055/s-0043-1769621
https://doi.org/10.1055/s-0043-1769624
https://www.ncbi.nlm.nih.gov/pubmed/37484985
https://doi.org/10.1055/s-0043-1769627
https://doi.org/10.1080/14992027.2018.1516895
https://doi.org/10.3766/jaaa.16093
https://doi.org/10.3109/14992027.2011.553205
https://www.ncbi.nlm.nih.gov/pubmed/21470067
https://doi.org/10.1080/14992020701545898
https://doi.org/10.3390/jcm13154538
https://www.ncbi.nlm.nih.gov/pubmed/39124804
https://doi.org/10.1055/s-0043-1769742
https://www.ncbi.nlm.nih.gov/pubmed/37484990


Healthcare 2025, 13, 689 17 of 18

50. Bennett, R.J.; Kosovich, E.M.; Stegeman, I.; Ebrahimi-Madiseh, A.; Tegg-Quinn, S.; Eikelboom, R.H. Investigating the prevalence
and impact of device-related problems associated with hearing aid use. Int. J. Audiol. 2020, 59, 615–623. [CrossRef] [PubMed]

51. Bennett, R.J.; Kosovich, E.; Cohen, S.; Lo, C.; Logan, K.; Olaithe, M.; Eikelboom, R. Hearing Aid Review Appointments: Attendance
and Effectiveness. Am. J. Audiol. 2021, 30, 1058–1066. [CrossRef]

52. Solheim, J.; Gay, C.; Hickson, L. Older adults’ experiences and issues with hearing aids in the first six months after hearing aid
fitting. Int. J. Audiol. 2018, 57, 31–39. [CrossRef]

53. Timmer, B.; Dyre, L. Teleaudiology and Hearing Aid Care: Consumers are Satisfied, Why Aren’t We? The Hearing Review: Hong Kong,
China, 2022. Available online: https://hearingreview.com/practice-building/office-services/telehealth/teleaudiology-and-
hearing-aid-care-consumers-are-satisfied-why-arent-we (accessed on 18 January 2025).

54. Bennett, R.J.; Kelsall-Foreman, I.; Barr, C.; Campbell, E.; Coles, T.; Paton, M.; Vitkovic, J. Barriers and facilitators to tele-audiology
service delivery in Australia during the COVID-19 pandemic: Perspectives of hearing healthcare clinicians. Int. J. Audiol. 2022, 62,
1145–1154. [CrossRef]

55. Adams, C.; Walpola, R.; Schembri, A.M.; Harrison, R. The ultimate question? Evaluating the use of Net Promoter Score in
healthcare: A systematic review. Health Expect. 2022, 25, 2328–2339. [CrossRef]

56. Ratanjee-Vanmali, H.; Swanepoel, D.W.; Laplante-Lévesque, A. Patient uptake, experience, and satisfaction using web-based and
face-to-face hearing health services: Process evaluation study. J. Med. Internet Res. 2020, 22, e15875. [CrossRef]

57. Manacorda, T.; Erens, B.; Black, N.; Mays, N. The Friends and Family Test in general practice in England: A qualitative study of
the views of staff and patients. Br. J. Gen. Pract. 2017, 67, e370–e376. [CrossRef] [PubMed]

58. Robert, G.; Cornwell, J. Rethinking policy approaches to measuring and improving patient experience. J. Health Serv. Res. Policy
2013, 18, 67–69. [CrossRef]

59. Boylan, A.M.; Turk, A.; van Velthoven, M.H.; Powell, J. Online patient feedback as a measure of quality in primary care: A
multimethod study using correlation and qualitative analysis. BMJ Open 2020, 10, e031820. [CrossRef] [PubMed]

60. Picou, E.M. Hearing Aid Benefit and Satisfaction Results from the MarkeTrak 2022 Survey: Importance of Features and Hearing
Care Professionals. Semin. Hear. 2022, 43, 301–316. [CrossRef]

61. Ruffing, J. Teamwork Enhances Patient Experience: Linking TEAM and Net Promoter Scores. Am. J. Manag. Care 2024, 30, 472–478.
[CrossRef]

62. Australian Healthcare Index with healthengine and Australian patients Association. Australian Healthcare Index; Healthengine
and Australian patients Association: Melbourne, Australia, 2021; p. 22. Available online: https://australianhealthcareindex.com.
au/wp-content/uploads/2021/10/Australian-Healthcare-Index-Report-2-October-2021.pdf (accessed on 18 January 2025).

63. Nagy, V.T.; Wolfe, G.R. Cognitive predictors of compliance in chronic disease patients. Med. Care 1984, 22, 912–921.
64. Gil-Guillen, V.F.; Balsa, A.; Bernárdez, B.; Valdés y Llorca, C.; Márquez-Contreras, E.; de la Haba-Rodríguez, J.; Castellano, J.M.;

Gómez-Martínez, J. Medication Non-Adherence in Rheumatology, Oncology and Cardiology: A Review of the Literature of Risk
Factors and Potential Interventions. Int. J. Environ. Res. Public Health 2022, 19, 12036. [CrossRef] [PubMed]

65. Washington, F.; Langdon, D. Factors affecting adherence to disease-modifying therapies in multiple sclerosis: Systematic review.
J. Neurol. 2022, 269, 1861–1872. [CrossRef]

66. Losi, S.; Berra, C.C.F.; Fornengo, R.; Pitocco, D.; Biricolti, G.; Federici, M.O. The role of patient preferences in adherence to
treatment in chronic disease: A narrative review. Drug Target Insights 2021, 15, 13–20. [CrossRef]

67. Fuentes-López, E.; Fuente, A.; Valdivia, G.; Luna-Monsalve, M. Effects of auditory and socio-demographic variables on discontin-
uation of hearing aid use among older adults with hearing loss fitted in the Chilean public health sector. BMC Geriatr. 2019, 19,
245. [CrossRef]

68. Tye-Murray, N.; Spehar, B.; Mauze, E.; Cardinal, C. Hearing Health Care Digital Therapeutics: Patient Satisfaction Evidence. Am.
J. Audiol. 2022, 31 (Suppl. S3), 905–913. [CrossRef] [PubMed]

69. Wong, L.L.; Hickson, L.; McPherson, B. Hearing aid satisfaction: What does research from the past 20 years say? Trends Amplif.
2003, 7, 117–161. [CrossRef] [PubMed]

70. Fuentes-López, E.; Fuente, A.; Valdivia, G.; Luna-Monsalve, M. Does educational level predict hearing aid self-efficacy in
experienced older adult hearing aid users from Latin America? Validation process of the Spanish version of the MARS-HA questionnaire.
PLoS ONE 2019, 14, e0226085. [CrossRef]

71. Verheij, R.A.; Curcin, V.; Delaney, B.C.; McGilchrist, M.M. Possible Sources of Bias in Primary Care Electronic Health Record Data
Use and Reuse. J. Med. Internet Res. 2018, 29, 1438–8871. [CrossRef]

72. Dillard, L.K.; Saunders, G.H.; Zobay, O.; Naylor, G. Insights Into Conducting Audiological Research With Clinical Databases. Am.
J. Audiol. 2020, 29 (Suppl. S3), 676–681. [CrossRef] [PubMed]

73. Friedman, L.C.; Kalidas, M.; Elledge, R.; Dulay, M.F.; Romero, C.; Chang, J.; Liscum, K.R. Medical and psychosocial predictors of
delay in seeking medical consultation for breast symptoms in women in a public sector setting. J. Behav. Med. 2006, 29, 327–334.
[CrossRef]

https://doi.org/10.1080/14992027.2020.1731615
https://www.ncbi.nlm.nih.gov/pubmed/32105163
https://doi.org/10.1044/2021_AJA-21-00004
https://doi.org/10.1080/14992027.2017.1380849
https://hearingreview.com/practice-building/office-services/telehealth/teleaudiology-and-hearing-aid-care-consumers-are-satisfied-why-arent-we
https://hearingreview.com/practice-building/office-services/telehealth/teleaudiology-and-hearing-aid-care-consumers-are-satisfied-why-arent-we
https://doi.org/10.1080/14992027.2022.2128446
https://doi.org/10.1111/hex.13577
https://doi.org/10.2196/15875
https://doi.org/10.3399/bjgp17X690617
https://www.ncbi.nlm.nih.gov/pubmed/28450345
https://doi.org/10.1177/1355819612473583
https://doi.org/10.1136/bmjopen-2019-031820
https://www.ncbi.nlm.nih.gov/pubmed/32114461
https://doi.org/10.1055/s-0042-1758375
https://doi.org/10.37765/ajmc.2024.89616
https://australianhealthcareindex.com.au/wp-content/uploads/2021/10/Australian-Healthcare-Index-Report-2-October-2021.pdf
https://australianhealthcareindex.com.au/wp-content/uploads/2021/10/Australian-Healthcare-Index-Report-2-October-2021.pdf
https://doi.org/10.3390/ijerph191912036
https://www.ncbi.nlm.nih.gov/pubmed/36231341
https://doi.org/10.1007/s00415-021-10850-w
https://doi.org/10.33393/dti.2021.2342
https://doi.org/10.1186/s12877-019-1260-6
https://doi.org/10.1044/2022_AJA-21-00236
https://www.ncbi.nlm.nih.gov/pubmed/36037482
https://doi.org/10.1177/108471380300700402
https://www.ncbi.nlm.nih.gov/pubmed/15004650
https://doi.org/10.1371/journal.pone.0226085
https://doi.org/10.2196/jmir.9134
https://doi.org/10.1044/2020_AJA-19-00067
https://www.ncbi.nlm.nih.gov/pubmed/32946255
https://doi.org/10.1007/s10865-006-9059-2


Healthcare 2025, 13, 689 18 of 18

74. Personalised Medicine Coalition. The Case for Personalised Medicine, 4th ed.; Personalised Medicine Coalition: Washington, DC,
USA, 2014. Available online: https://www.personalizedmedicinecoalition.org/Userfiles/PMC-Corporate/file/pmc_the_case_
for_personalized_medicine.pdf (accessed on 18 January 2025).

75. Johansen, R.L.R.; Tulloch, S. Using Behavioral Insights to Strengthen Strategies for Change. Practical Applications for Quality
Improvement in Healthcare. J. Patient Saf. 2024, 20, e78–e84. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.personalizedmedicinecoalition.org/Userfiles/PMC-Corporate/file/pmc_the_case_for_personalized_medicine.pdf
https://www.personalizedmedicinecoalition.org/Userfiles/PMC-Corporate/file/pmc_the_case_for_personalized_medicine.pdf
https://doi.org/10.1097/PTS.0000000000001242

	Introduction 
	Materials and Methods 
	Data Sources 
	Data Cleaning 
	Data Analysis 

	Results 
	Service Modality Choices 
	Support Received 
	Satisfaction Ratings 

	Discussion 
	Service Modality Choices 
	Support Received 
	Satisfaction Ratings 

	Limitations and Recommendations 
	Conclusions 
	References

