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Abstract

Background: Thus far, the uptake of telehealth in Australia has been puzzlingly small in scale and sporadic in nature. This is particularly 
true of audiology. The current study aimed to investigate the satisfaction of clinicians and clients with audiology appointments in a trial of 
the telehealth mode. 

Material and methods: A mixed-methods study design was utilised involving surveys with all appointment participants and semi-structured 
post-appointment interviews with clients. Appointments were conducted with 11 individual clients; of these, 7 interviews were conducted. 
One audiologist and one allied health assistant were used for all appointments. 

Results: High satisfaction ratings overall were given by both clients (87.3% excellent) and the allied health assistant (74.4% excellent), where-
as the audiologist consistently provided slightly lower levels of satisfaction (72.7% good). It was also found that the audiologist believed that 
teleaudiology increased the quality of care offered. 

Conclusion: By examining the perspectives of all key stakeholders, this study identifies a number of novel positive and negative aspects of a 
teleaudiology practice and offers suggestions for future implementation of such a program.
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SATISFACCIÓN DE CLÍNICOS Y PACIENTES EN UN CONSULTA DE TELEAUDIOLOGÍA

Resumen

Antecedentes: hasta el momento, la aceptación de la telesalud en Australia ha sido incomprensiblemente pequeña y de carácter esporádico. 
Esto es particularmente cierto en la audiología. El presente estudio tiene como objetivo investigar la satisfacción de los clínicos y pacientes en 
las consultas de audiología en un ensayo del modelo de telesalud.

Material y métodos: se realizó un estudio de diseño mixto que incluía encuestas a todos los participantes de las consultas y entrevistas se-
miestructuradas posteriores a la consulta con los pacientes. Se citaron 11 individuos a consulta y de estos, 7 fueron entrevistados. Cada con-
sulta fue llevada a cabo por un audiólogo y un asistente de salud aliado.

Resultados: se registró un alto grado de satisfacción general tanto por parte de los pacientes (87.3% excelente) como por el asistente de salud 
aliado (74.4% excelente), mientras que el audiólogo proporcionó consistentemente niveles de satisfacción ligeramente más bajos (72.7% bue-
no). También se detectó que el audiólogo sugiere que la teleaudiología aumenta la calidad de la atención ofrecida.

Conclusión: Al examinar las perspectivas de todas las partes clave interesadas, este estudio identifica una serie de nuevos aspectos positivos 
y negativos de una práctica de teleaudiología y ofrece sugerencias para la implementación futura de dicho programa.

Palabras clave: cliente • clínico • satisfacción • teleaudiología • telesalud

УРОВЕНЬ УДОВЛЕТВОРЁННОСТИ ВРАЧЕЙ И ПАЦИЕНТОВ КАЧЕСТВОМ  
ТЕЛЕ-АУДИОЛОГИЧЕСКИХ КОНСУЛЬТАЦИЙ

Аннотация

Вступление: До сих пор освоение телемедицины в Австралии было на удивительно низком уровне, а её применение было 
редким. Касается это в основном аудиологии. Данное исследование было направлено на проверку уровня удовлетворённо-
сти врачей и пациентов качеством телеаудиологических консультаций.

Материалы и методы: использована смешанная модель исследований, которая включала анкетирование для всех участников 
консультаций, а также частично структурированные интервью с пациентами после консультаций. В консультациях приняло 
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участие одиннадцать пациентов; интервью были проведены с семерыми пациентами. Каждая консультация проводилась од-
ним аудиологом и одним медицинским помощником.

Результаты: В целом высокий уровень удовлетворённости отмечали пациенты (87,3% - отличный результат) и медицинские 
помощники (74,4% - отличный результат), тогда как аудиологи указывали несколько низший уровень удовлетворённости 
(72,7% - хороший результат). Также было установлено, что аудиологи считают, что телеаудиология повышает качество меди-
цинской помощи.

Выводы: Анализируя мнения всех ключевых заинтересованных сторон, данное исследование выявляет  ряд новых положи-
тельных и негативных аспектов телеаудилогической практики и выдвигает некоторые предложения относительно будущей 
реализации такой программы.

Ключевые слова: пациент • врач • удовлетворённость • телеаудиология • телемедицина.

SATYSFAKCJA LEKARZY I PACJENTÓW Z KONSULTACJI TELE-AUDIOLOGICZYCH

Streszczenie

Wstęp: Do tej pory rozumienie tele-zdrowia w Australii było na zaskakująco niskim poziomie a jego zastosowanie miało charakter spora-
dyczny. Dotyczy to w szczególności audiologii. Niniejsze badanie miało na celu sprawdzenie zadowolenia lekarzy i pacjentów z konsultacji 
tele-audiologicznych.

Materiał i metody: Wykorzystano model badań mieszanych obejmujący ankiety dla wszystkich uczestników konsultacji oraz częściowo ustruk-
turalizowane wywiady pokonsultacyjne z pacjentami. W konsultacjach uczestniczyło jedenastu pacjentów; z siedmioma przeprowadzono wy-
wiady. Każdą konsultację przeprowadzał jeden audiolog i jeden asystent medyczny.

Wyniki: Ogółem wysoki poziom zadowolenia uzyskali zarówno pacjenci (87,3% doskonały wynik) jak i asystenci medyczni (74,4% doskona-
ły wynik), natomiast audiolodzy konsekwentnie uzyskiwali nieco niższy poziom zadowolenia (72,7% dobry wynik). Stwierdzono również, że 
audiolodzy uważają, że tele-audiologia zwiększa jakość oferowanej opieki zdrowotnej.

Wnioski: Analizując opinie wszystkich najważniejszych osób biorących udział w niniejszym badaniu, należy stwierdzić, że zwraca ono uwagę 
na szereg nowych pozytywnych i negatywnych aspektów praktyki tele-audiologicznej i oferuje pewne propozycje dotyczące przyszłego wdra-
żania takiego programu.

Słowa kluczowe: pacjent • lekarz • zadowolenie • tele-audiologia • tele-zdrowie

Background

Australia’s population is unevenly distributed, with 29% of 
people living in regional or remote areas [1]. Those dwell-
ing in these areas experience poorer access to good health 
care compared to those living in major cities [2,3]. Of these 
people experiencing difficulty accessing services, 45% re-
port the primary reason as waiting too long or failing to 
obtain an appointment in the time required, while 35% re-
ported either no, or inadequate, services in their area [4]. 

Telehealth is emerging as a viable option for addressing 
the issue of access to services in more remote areas. Tele-
health is defined as the use of telecommunication servic-
es for the provision of various healthcare services over a 
distance, and focuses on the transmission of data rather 
than the moving of patients and healthcare professionals 
[5]. This mode of service delivery is currently being uti-
lised in varying capacities within both allied health and 
medicine to provide services including general consulta-
tions, diagnostic assessments, rehabilitation, treatments, 
training, and education [6-14]. 

Telehealth has been suggested as a feasible means of deliv-
ering audiological services remotely [15-19]. A systematic 
review conducted in 2015 by Blamey, Blamey, and Saun-
ders [15] described an increase in the use of telehealth re-
sources in the areas of speech, language, and hearing dis-
orders for remote screening, assessment, intervention, and 
education. The review included 33 papers on hearing, with 
the main finding being that 93% of these papers attrib-
uted a benefit due to telehealth through better access to 
care, while cost-effectiveness was reported by 21% of the 
papers [20]. Telehealth has been trialled in a wide range 

of audiological services across all age groups. Swanepoel 
and Hall [19] conducted a systematic review of telehealth 
applications in audiology and found that many forms of 
audiological assessment, such as otoscopy, pure-tone and 
immittance audiometry, otoacoustic emissions, and audi-
tory brainstem response (ABR) were viable when conduct-
ed through telehealth, with no clinically significant differ-
ences in results compared to face-to-face administration 
of these tests. This review also described positive results 
for satisfaction with hearing aid performance when fitted 
via telehealth (however, it should be noted that this con-
clusion was based upon a single hearing aid related study 
included in the review). Later, Campos and Ferrari con-
firmed that teleconsultation can be an efficient means of 
hearing aid programming, verification, and fitting when 
face-to-face services are not available [21]. Contempo-
rary literature around teleaudiology has been addressing 
both new applications and the refinement of existing ones 
whilst also spanning a broader spectrum of services with-
in the scope of audiological practice [22]. 

Patient satisfaction with telehealth

Telehealth is still in its infancy within the field of audiol-
ogy and, as such, there is limited research regarding pa-
tient satisfaction with telehealth services. It has been tri-
alled and implemented in other areas of allied health care, 
however, and results overall indicate clients were satisfied 
with the services they received [6,10,14,20].

Kairy et al. conducted a study that explored patients’ per-
ceptions regarding telerehabilitation services following to-
tal knee replacement (n = 5) [10]. Patients reported many 
benefits to the program with a strong focus on reduction 
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of travel, a major factor when considering their reduced 
mobility following surgery. Additionally, clients described 
the forming of a positive bond with their physiotherapist, 
saying they felt as though the therapist was in the room 
with them. Overall, the telerehabilitation experience for 
these physiotherapy patients was positive, although, due 
to the small sample size, the study does not provide strong 
evidence on satisfaction.

Patient satisfaction with telehealth has also been largely 
positive within occupational therapy [6,14] and speech-
language therapies [20]. Nonetheless, despite the increas-
ing body of literature of predominantly positive patient 
satisfaction with telehealth, 17% of occupational therapy 
patients in a study by Worboys et al. indicated that they 
would still prefer a traditional consultation with a thera-
pist, irrespective of the drawbacks of cost and inconven-
ience [14]. This finding is not anomalous, with similar re-
ports noted in other telehealth studies [23]. 

Patient satisfaction with audiologic practices via 
telehealth

The current literature on patient satisfaction with audio-
logic services provided by telehealth has largely focused on 
their satisfaction with the outcome of the appointment – 
for example, their satisfaction with the fitted hearing aids 
or mapped cochlear implant. Extremely limited research 
exists exploring their satisfaction with the appointment 
experience. Although it has been suggested that a strong 
link exists between client satisfaction with hearing aids and 
satisfaction with the services provided [24], it should not 
be assumed that this relationship holds for services pro-
vided using telecommunication. 

In 2016, Ramkumar et al. explored parents’ perceptions re-
garding a community-based screening program conducted 
with real-time telediagnostic testing [25]. Their findings 
showed generally positive perceptions, aside from when 
connection difficulties arose. Some apprehensions were 
attributed to the ABR testing and associated equipment, 
rather than the telehealth component. Another interest-
ing finding of this paper was that, given the option of hav-
ing hospital-based assessment or telehealth, only 1 of 87 
interviewed participants preferred testing at the hospital. 

Practitioner satisfaction with telehealth

Successful implementation of any new practice needs to 
address not only client satisfaction but also the satisfac-
tion of the practitioners involved. Practitioner dissatisfac-
tion has been associated with increased time pressure, lack 
of autonomy, and patient anger, as well as higher rates of 
illness, burnout, and job turnover [26,27]. Some research 
also suggests that higher patient satisfaction can result 
from more satisfied practitioners [28]. However, little re-
search has been conducted in this area. The limited re-
search does however show that, overall, audiologists and 
other hearing healthcare workers have positive attitudes 
towards telehealth, including views that using telehealth 
would have minimal influence on the quality of care or 
the quality of the interaction between practitioner and 
patient [29]. Interestingly though, another survey found 
that despite practitioners being familiar with and willing 

to use the technology, less than one-quarter had adopted 
it for consultations [30]. 

This study aims to investigate the feasibility of operating 
a comprehensive rehabilitative teleaudiology service, and 
addresses the attitudes and satisfaction of both clients and 
clinicians involved in teleaudiology appointments. It is an-
ticipated that the results will provide suggestions for the 
implementation of future teleaudiology programs, max-
imising the benefits received by clients.

Material and methods

Study design

The current research was approved by the University of 
Queensland Human Research Ethics Committee (EC00457, 
approval #2017000252). A mixed-methods study design 
was carried out seeking to understand the perspectives of 
clients and practitioners regarding teleaudiology. Using a 
mixed-methods approach in a complementary way allows 
the researcher to conduct in-depth research and provides 
a more meaningful interpretation of the data and the phe-
nomenon being examined [31]. The study involved two 
simultaneously run phases: the first consisting of pre- and 
post-teleaudiology appointment surveys; and the second, 
semi-structured interviews with selected clients. All par-
ticipation was voluntary. As a matter of disclosure, the 
third author of the current paper is the owner/director and 
principal audiologist of Hear Check (the private audiolo-
gy company through which all data collection occurred). 

Selection of participants

Phase 1. Participants of Phase 1 comprised three categories: 
client, audiologist, or allied health assistant (AHA). Conven-
ience sampling was implemented for clients whereby, after 
making contact with Hear Check, they were given the option 
of a standard appointment or to participate in the teleaudiol-
ogy trial. Audiologists on staff at the clinic fulfilled the role of 
audiologist or AHA. To avoid selection bias, all clients mak-
ing contact with the clinic were invited to participate in the 
research project by the clinic’s receptionist. Clients expressing 
interest were provided with information sheets and a written 
consent form, and were given one week to consider their in-
volvement in the project. Any individuals with reading diffi-
culties were given the opportunity to have information pro-
vided to them verbally by a member of the research team or 
family member. For paediatric appointments, parents were 
to provide the responses. Participants were finally asked to 
explain, in their own words, the nature of their involvement 
in the project, ensuring informed consent.

Phase 2. Phase 2 of the study employed convenience sam-
pling. Those who had completed a teleaudiology appoint-
ment with Hear Check were invited to participate in a 
semi-structured interview further detailing their experi-
ence. Verbal consent was sought prior to commencement 
of the interviews.

Original articles • 34–47
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Participant characteristics

Survey results were received for a total of 11 teleaudiol-
ogy appointments, each resulting in four surveys being 
completed: one each from the client, the audiologist, and 
the AHA following the appointment, as well as a pre-ap-
pointment survey from the client. Three of the 11 partic-
ipants were male and the mean age of participants was 
48 y (SD = 30.71), median = 70 y, ranging between 4 and 
74 y. Five (45.5%) of the appointments were private clients 
while the remaining six (54.5%) were seen under the Aus-
tralian Government Hearing Services Program. A range 
of appointment types were carried out consisting of ini-
tial tests (7), follow-ups (1), annual reviews (2), and device 
adjustment (1). Three clients (27.3%) had either not com-
menced schooling yet or were still in primary school and, 
consequently, their parents/guardians responded on their 
behalf. The semi-structured interviews forming Phase 2 
of the study involved 7 of the original 11 surveyed clients.

Materials

Surveys

The four survey types used in Phase 1 depended on the 
classification of the participant (client, AHA, or audiologist) 
and were developed by the project’s research assistants. The 
Pre-appointment Teleaudiology Questionnaire (Appendix 
A) was completed by clients and addressed issues of pre-
vious telehealth experience and expectations for the up-
coming appointment. Following their appointment, clients 
completed the Hear Check Telehealth Client Survey (Appen-
dix B). This included a series of 4-point Likert-scale based 
questions addressing satisfaction with various elements of 
the appointment, as well as two open-ended questions on 
the perceived benefits of the service and any changes rec-
ommended by the client. The AHA and audiologist com-
pleted similar Likert-based surveys geared towards their 
respective roles following each appointment (Appendix C 
and D). The survey for audiologists also included an addi-
tional series of 7-point Likert items adapted from Singh et 
al. (2014), which explored the attitudes of practitioners to-
wards teleaudiology. Likert-scale based questionnaires were 
selected for familiarity among different participant types. 

Interview topic guide

The researchers developed an interview guide for the semi-
structured interviews (Appendix E), with topics aimed at 
further extracting the experience of clients both in the lead 
up to, and during, the teleaudiology appointment. Ques-
tions were selected through team collaboration with the 
aim of neutrality, without introducing bias. Questions were 
then amended following two pilot interviews. 

Procedure

Audiological appointments

The teleaudiology appointments were of the synchronous 
type and involved an audiologist at the Hear Check local 
office (Maroochydore, Queensland, Australia), with the 
AHA and client being at the remote location (Brightwater, 
Queensland) which was an existing remote site for Hear 

Check. Depending on the type of the appointment, the 
equipment used may have included a video otoscope, an 
audiometer, tympanometer, and other software or hard-
ware for the fitting or programming of hearing aids. The 
technology used to facilitate the telehealth aspect of the ap-
pointments consisted of a proprietary hardware and software 
combination. This allowed for both video conferencing and 
virtual network control of the computer at the remote site. 
This technology has been developed to minimize common 
pitfalls of similar technology, such as timing mismatch be-
tween audio and video. All software was encrypted to en-
sure the highest degree of patient privacy and data security.

Survey data

Prior to their appointment, participants were asked to com-
plete an online questionnaire relating to their experience 
with telehealth and their expectations for the appointment. 
A period of one week after their appointment was given to 
complete a second questionnaire relating to their experience 
with the appointment. Audiologists and AHAs completed 
their respective surveys immediately following the comple-
tion of each appointment they were involved in. Participat-
ing Hear Check staff were unable to view client respons-
es until the completion of the project, at which point only 
de-identified group data were accessible. Responses of all 
post-appointment surveys were placed in sealed envelopes.

Interview data

Individual semi-structured interviews were conducted with 
participants via telephone or video conference, as preferred 
by the participant. Interviews were conducted by a member 
of the research team; audiologists involved in the telehealth 
appointment were not permitted to interview the client. In-
terviews consisted of mostly open-ended questions follow-
ing the developed topic guide. A time-frame of one week 
was set following the interview for any participant to con-
tact the research team to provide any additional informa-
tion or alter information previously provided.

Data analysis

Survey data

Data from the various surveys was coded from Likert-
based questions and inputted into IBM SPSS 23 for fre-
quency distribution analysis. The database was screened 
for any input errors or irregularities. A series of Mann–
Whitney U tests, using an exact sampling distribution, 
were performed to determine if there were any signifi-
cant differences in overall satisfaction between client var-
iables. The analysis of the limited number of open-ended 
questions was approached in a deductive manner of con-
tent analysis whereby the questions formed the basis for 
the development of themes. 

Interview data

Participants’ answers to the open-ended interview ques-
tions were thematically analysed over multiple stages fol-
lowing the de-identification of transcripts. Researchers 
immersed themselves in the text for familiarization which 
led to the generation of initial codes. The codes were then 
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compiled to form overarching themes within the text. 
Themes were reviewed and adjusted following further 
reading of the text and coding was revisited with devel-
oped themes in mind. Thematic analysis was performed 
using MS Excel spreadsheets by Hear Check employees 
(not those who had seen participants); however, this was 
overseen by the University of Queensland to avoid poten-
tial bias in interpretation. The verbatim quotes below are 
referenced with the participant identifier (P1, P2, etc.).

Results

Phase 1

The pre-appointment survey completed by clients showed 
that 8/11 participants (73%) had previous experience with 
telehealth services. Participants were asked to rate, on a 
5-point scale, their feelings towards having their appoint-
ment conducted via telehealth. Ten of the 11 participants 
(91%) either indicated they were happy or very happy to 
do so, whereas the remaining client indicated they would 
prefer a face-to-face appointment. 

Table 1 displays response frequencies for the post-appoint-
ment client survey. Overall, clients’ ratings for the various 

components of the appointment were very positive with 
87% indicating excellent levels of satisfaction. The client 
survey also contained two open-ended questions asking 
for comments on what was liked and disliked about the 
appointment. Although few changes to the appointments 
were suggested, two participants commented on unnec-
essary noise being present during the appointment, both 
internal echoes in the testing room and background noise 
outside the room. Nine of the 11 participants commented 
on the perceived benefits of the appointment, with themes 
being the ability to test closer to their home (n = 5) and 
being more aware of the results (n = 3).

A series of Mann–Whitney U tests, using an exact sampling 
distribution, were performed to determine if there were 
any significant differences in overall satisfaction between 
private and publicly-funded clients, males and females, and 
those with and without experience in telehealth services. 
Clients’ overall satisfaction was calculated by finding the 
median of each client’s total ratings across 10 questions. 
Distributions for the clients’ median satisfaction between 
all groups were similar, as assessed by visual inspection. 
No significant difference was found in these group com-
parisons (p >0.05).

Question Poor Fair Good Excellent

1. �The voice quality of 
the equipment 0 (0) 0 (0) 1 (9.1) 10 (90.9)

2. �The visual quality 
of the equipment 0 (0) 0 (0) 1 (9.1) 10 (90.9)

3. �Your personal 
comfort in using 
the teleaudiology 
system

0 (0) 0 (0) 3 (27.3) 8 (82.7)

4. �The ease of 
getting to the 
teleaudiology 
department

0 (0) 0 (0) 2(18.2) 9 (81.8)

5. �The length of 
time with the 
Audiologist

0 (0) 0 (0) 2(18.2) 9 (81.8)

6. �The explanation of 
your appointment 
by the Hear Check 
team

1 (9.1) 0 (0) 0 (0) 10 (90.9)

7. �The thoroughness, 
carefulness and 
skilfulness of the 
Hear Check team

0 (0) 0 (0) 1 (9.1) 10 (90.9)

8. �The courtesy, 
respect, sensitivity 
and friendliness 
of the Hear Check 
team

0 (0) 0 (0) 1 (9.1) 10 (90.9)

9. �How well your 
privacy was 
respected

0 (0) 0 (0) 1 (9.1) 10 (90.9)

10. �How well the staff 
answered your 
questions about 
the equipment

0 (0) 0 (0) 1 (9.1) 10 (90.9)

Total  1 (0.9) 0 (0) 13 (11.8) 96 (87.3)

Table 1. Count (%) of client satisfaction ratings with tele­
audiology appointment

Question Poor Fair Good Excellent

1.	� The Audiologist’s 
ability to 
communicate with 
the client

� 0 (0) 0 (0) 9 (81.8)

2.	� The client’s ability 
to communicate 
with the Audiologist

0 (0) 0 (0) 3 (27.3) 8 (72.7)

3.	� The voice quality of 
the equipment 0 (0) 0 (0) 0 (0) 11 (100)

4.	� The visual quality of 
the equipment 0 (0) 0 (0) 0 (0) 11 (100)

5.	� The adequacy 
of telehealth 
as a method of 
service delivery in 
audiology

0 (0) 0 (0) 3 (27.3) 8 (72.7)

6.	� Your personal 
comfort in using 
the teleaudiology 
system

0 (0) 0 (0) 6 (54.5) 5 (45.5)

7.	� Your level of 
comfort and 
confidence in 
your abilities to 
assist the delivery 
of services of 
the same quality 
as face-to-face 
appointments

0 (0) 0 (0) 4 (36.4) 7 (63.6)

8.	� The length of time 
spent with the client 0 (0) 0 (0) 4 (36.4) 7 (63.6)

9.	� The client’s 
satisfaction and 
enjoyment of the 
service

2 
(18.2) 0 (0) 1 (9.1) 8 (72.7)

Total 4 (4.1) 0 (0) 21 (21.2) 74 (74.7)

Table 2. Count (%) of allied health assistant satisfaction 
ratings with teleaudiology appointment
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Results indicating the allied health assistant (AHA) sat-
isfaction ratings are shown in Table 2. ‘Excellent’ ratings 
were given in 74.4% of responses. Open-ended respons-
es indicated that on two occasions difficulties in commu-
nication between the audiologist and child arose, where-
by the child would only speak to the AHA, and not to the 
audiologist on the screen.  One appointment was reported 
to run over time due to complexities of the case; however, 
it is unclear whether this was directly attributable to the 
telehealth method. In another appointment, the AHA re-
ported that due to the severity of the client’s hearing loss, 
she had to convey all information to the unaided client as 
the audiologist could not be heard.

Tables 3 and 4 show the audiologist’s ratings of satisfac-
tion for the two sections of their survey. Section 1 asked 
similar questions to the other satisfaction surveys. Al-
though no element of the appointment resulted in poor 
ratings from the audiologist, only 25% of the total re-
sponses were rated excellent. Section 2 of the audiolo-
gist’s survey rated how the delivery of audiological ser-
vices via telehealth affected key areas of the appointment 
when compared to their prior experience of face-to-face 
appointments. The most frequent responses to each ques-
tion in Table 4 are shaded and indicate quality of care to 

be slightly increased; no effect on the quality of inter-
action or relationship between practitioner and client; a 
slightly decreased ability to discuss private topics with 
clients; a greatly increased ability to conduct urgent ap-
pointments, and a slight increase in the need for tech-
nological troubleshooting.

Six questions in the three post-appointment surveys were 
common between either all three surveys or in both the 
audiologist’s and the AHA’s version. A comparison of 
the median scores as rated by each type of respondent 
is shown in Table 5. Results clearly show clients and the 
AHA generally rating a 4 (excellent), compared to the au-
diologist’s rating of 3 (good). Exceptions were that both 
the audiologist and the AHA rated equal levels of sat-
isfaction for their comfort in using the system and the 
time spent with the client.

Phase 2

The second phase of the study involved semi-structured in-
terviews with 7 of the 11 Phase 1 clients. Three topical cat-
egories were identified that encompassed the clients’ expe-
riences of being involved in a teleaudiology appointment: 
(1) technology; (2) implications of the test environment; 

Question Poor Fair Good Excellent

1.	� Your ability to communicate with the client 0 (0) 0 (0) 7 (63.6) 4 (36.4)

2.	� The voice quality of the equipment 0 (0) 1 (9.1) 7 (63.6) 3 (27.3)

3.	� The visual quality of the equipment 0 (0) 0 (0) 11 (100) 0 (0)

4.	� The adequacy of telehealth as a method of service delivery in audiology 0 (0) 0 (0) 5 (45.5) 6 (54.5)

5.	� Your level of comfort and confidence in your abilities to deliver services of the same 
quality as traditional face-to-face appointments 0 (0) 0 (0) 10 (90.9) 1 (9.1)

6.	� The length of time spent with the client 0 (0) 0 (0) 5 (45.5) 6 (54.5)

7.	� Your personal comfort in using the teleaudiology system 0 (0) 0 (0) 10 (90.9) 1 (9.1)

8.	� The client’s satisfaction and enjoyment of the service 0 (0) 1 (9.1)  9 (81.8) 1 (9.1)

Total 0 (0) 2 (2.3) 64 (72.7) 22 (25)

Table 3. Count (%) of audiologist satisfaction ratings with teleaudiology appointment
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The quality of care in audiology 0 (0) 0 (0) 0 (0) 3 (27) 8 (73) 0 (0) 0 (0)

The quality of the interaction between the patient and the 
practitioner 0 (0) 0 (0) 1 (9) 10 (91) 0 (0) 0 (0) 0 (0)

The quality of the relationship between practitioners and new 
clients 0 (0) 0 (0) 0 (0) 10 (91) 1 (9) 0 (0) 0 (0)

The ability to discuss potentially private or embarrassing 
topics with clients 0 (0) 0 (0) 11 (100) 0 (0) 0 (0) 0 (0) 0 (0)

The ability to quickly meet with clients for urgent appointments 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 11 (100)

The need for technological troubleshooting 0 (0) 0 (0) 0 (0) 3 (27) 7 (64) 1 (9) 0 (0)

Total 0 (0) 0 (0) 12 (18) 26 (39) 16 (24) 1 (2) 11 (17)

Table 4. Count (%) of audiologist ratings of telehealth service delivery vs face-to-face appointment
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and (3) the perceived differences between their appoint-
ment and face-to-face consultations. Thematic analysis and 
response examples for each category are presented below.

Category 1: Technology

A) �Positive associations with the technology 
(n = 20 responses from 7 participants)

All clients were extremely impressed with the audio, vis-
ual, and connection aspects of the technology utilised. 
Many made statements describing their surprise in the 
quality; for example, 

		�  I thought it was very good, to be honest. I was ac-
tually really surprised. The quality of the image 
was so good, and the sound was really good. (P5)

Four clients described having experience with tele-con-
ferencing for work or communicating with overseas fam-
ily. These clients made statements comparing the service 
experienced in their appointment to other services, par-
ticularly their use of Skype; for example,

		�  Those previous ones, sometimes they drop in and 
out. I thought that was very smooth, and there were 
no, you know when you’re on the internet some-
times there’s a slight delay, and there didn’t seem 
to be any of that. (P1)

B) �Negative associations with technology 
used (n = 7 from 2 participants)

Despite being impressed with the quality of technology 
employed, one client raised concerns around the accu-
racy of the testing when technical difficulties occurred: 

		�  It made me feel a lack of confidence about the tech-
nology… whether or not that was actually work-
ing, I guess... It made me feel a bit uncertain about 
the rest of the test. (P5)

Another participant, a client with a cochlear implant, de-
scribed feeling uncomfortable because of seeing them-
selves on the AHA’s computer screen.

		�  P6: The only thing I don’t like is, I don’t like my 
face coming up over there.

		  Interviewer: Oh, you didn’t like seeing yourself?

		  P6: Well, seeing what they see. (P6)

C) �Considerations for children (n = 2 from 
2 participants)

Two of the participants interviewed were representing their 
young children and both provided statements regarding 
the effect their children’s previous level of exposure to vid-
eo conferencing had on the appointment:

		�  Yeah. And for my daughter she hasn’t experienced 
talking to somebody on the computer before. (P4)

		�  It was like that kind of setting, although I have to 
say, because I’ve got family abroad, she uses Sky-
pe, so she’s used to seeing someone on the screen 
talking to her. (P5)

Category 2: Implications of the test environment

A) �Effect of trial environment (n = 8 from 
3 participants)

Clients were aware of participating in a trial for a teleau-
diology practice. Some participants referred to this fact; 
for example:

		�  Yeah, it seemed a lot more rushed. Maybe it was 
because of the trial setting as well… It was a bit 
(unstructured). (P5)

		�  I suppose if it was happening for real, then I would 
probably ask more questions about the issue that 
was wrong. (P1)

B) �Competency of staff (n = 7 from 3 
participants)

The training of staff and, consequently, the competency of 
staff in the use of technology being employed, was raised 
as a potential detractor from appointment experience:

		�  Yes, I think that’s really important, because if the 
audiologist is trying to fix the technology when the 
patient is in the room and seems uncertain about 

Table 5. Median satisfaction ratings for common survey questions

Questions Client Audiologist AHA

Median Range Median Range Median Range

Voice quality of appointment 4 1 3 2 4 0

Visual quality of appointment 4 1 3 0 4 0

Length of time spent between audiologist and client 4 1 4 1 4 1

Personal comfort using teleaudiology system 4 1 3 1 3 1

Level of comfort and confidence in delivery of services of the same quality 
as traditional face-to-face appointments NA NA 3 1 4 1

Audiologist’s ability to communicate with client NA NA 3 1 4 3

4 = Excellent, 3 = Good, 2 = Poor, 1 = Fair, NA = Not Applicable
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what’s going on, then I think the patient loses con-
fidence in the process. (P5)

C) �Clinic room properties (n = 13 from 
6 participants)

Comments were made by participants regarding test room 
size, reverberance, and set up.

		�  Obviously depending on where you’re running it 
throughout the country, the size of the room is go-
ing to be different and the layout of the room is go-
ing to be different. The only thing was that [child] 
was sitting on the chair in front of the computer 
and the keyboard was in front and then [AHA] 
was having to lean over [child] to type into the 
keyboard. (P4)

		�  But there was a problem with the room. It was not 
a good room. It was very echoey. (P8)

One participant also commented on the unsuitability of 
the waiting room:

		�  Because there wasn’t really a (facility) to have a 
four-year-old sitting impatient and making noise 
and carrying on next door, we were asked by 
[AHA], very definitely, you get the idea she want-
ed us to go away, come back later. Obviously, I 
would say the (facilities) were not ideal… (P5)

Category 3: Differences between teleaudiology and 
face-to-face appointments 

A: �No difference between appointment 
types (n = 10 from 4 participants)

 
Four clients reported no difference between their teleau-
diology appointment and other appointment modes; for 
example:

		�  Interviewer: And just to clarify, you’ve said 
“successful” a number of times, but how 
are you measuring that as a successful ap-
pointment? What factors did you consider? 
P2: Well, I was probably comparing it to what 
would happen in a normal consultation. (P2)

		�  Well, apart from the fact that I had somebody on 
the screen and somebody doing a physical part of 
it, it wasn’t all that different. (P2)

		�  The only difference is sitting in front of a person 
versus sitting in front of a screen. (P4)

B) �Tele-based practices aren’t as personal 
(n = 6 from 5 participants)

Two clients expressed preference for a face-to-face ap-
pointment due to the lack of personalisation. 

		�  Interviewer: Do you feel anything was different? 

		�  P8: Yeah, obviously, yeah. It totally lacks that in-
teraction process and the comfort. Not that [AHA] 
made me feel uncomfortable, in no way did that 
happen. Just the face-to-face is so much better. (P8)

		�  Interviewer: So, can you tell me what you found 
was, I guess, less personal about the appointment? 

		�  P4: I don’t know, just not having that person in the 
room I suppose. (P4)

One client described his concerns regarding continuity of 
care when using this model of appointment:

		�  Because it was someone else doing the appoint-
ment, it looked like she hadn’t read the file prop-
erly, and so she was asking me a lot of questions 
which were already or should have been addressed 
in the notes. So there was a certain amount of rep-
etition, which was fine. I didn’t mind, I just think 
that, it for me, raised questions about continuity 
of care. (P5) 

C) �Benefits of tele-based practices (n = 11 
from 4 participants)

Several participants described the benefits teleaudiology 
appointments might bring to the target clientele, those liv-
ing further out from major cities. One participant, with 
extensive experience previously living in rural areas, said:

		�  I was really happy with the way it went, and if I was 
living in the bush, it would certainly beat driving 
into a major city to have your hearing test done 
and so forth. I felt quite comfortable, that it was 
extremely successful. (P2)

In addition to reducing distance for clients to travel, oth-
er participants reported feeling more involved in the 
appointment.

		�  Interviewer: So how did you find this appointment 
was compared to a face-to-face appointment? 

		�  P8: Probably no real difference actually. But, the 
only... The big difference was I could see what was 
going on. That I could see more of what was go-
ing on than what I would see in the normal hear-
ing (test). (P8)

		�  I thought it was interesting because it’s not some-
thing that we normally see. So yeah, educational I 
suppose. (P4)

Discussion

The present study investigated the satisfaction of clients 
and practitioners involved in teleaudiology appointments. 
Survey data showed high satisfaction in all participant 
groups, although the audiologist consistently provided low-
er levels of satisfaction for the appointments compared to 
the clients and the AHA. Participants reported effects of 
the technology used, the testing environment, and the staff 
involved. Due to the nature of the study, being based on 
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a trial implantation of a tele-audiology program, recom-
mendations for future practice were also made by clients.

Client satisfaction

Clients’ ratings of satisfaction for their appointments were 
largely positive with 87.3% of total responses rated as ex-
cellent. Most of the other, lower levels of satisfaction oc-
curred across three particular questions and were rated as 
good: personal comfort in using the teleaudiology system; 
the ease of getting to the teleaudiology department; and 
the length of time with the audiologist. Falling outside the 
positive trend of results was one rating of poor satisfaction 
to the explanation of the appointment by the Hear Check 
team. Further discussion with this client revealed external 
factors in the home were the reason for this.

No significant differences were found in satisfaction lev-
els between the tested group comparisons (i.e., funding 
source, gender, or telehealth experience). Despite these 
findings, there is still the possibility that ratings of satis-
faction by clients were made based on previous experienc-
es with audiology, telehealth, regional living experience, 
or prior use of video conferencing. Future research should 
use a larger sample size to better ascertain any differenc-
es, as well as gather increased demographic information 
for comparison purposes.

Also yielding largely positive views, interviews allowed for 
a richer understanding of the client’s experiences. Three 
overarching categories from the semi-structured inter-
views were identified: (1) Technology (comprising positive 
and negative associations with it, as well as matters specif-
ically pertaining to children); (2) Implications of the test 
environment (including effects of the trial nature of the 
program, competency of staff, and properties of the clin-
ic room); and (3) Differences between teleaudiology and 
face-to-face appointments (consisting of positive, nega-
tive, and neutral comparisons).

Regarding technology, although the survey data showed 
overall positive client satisfaction with the technology, cli-
ents were quick to notice any difficulties and described los-
ing confidence in the testing process. They attributed this 
loss of confidence to lack of competency of the staff when 
troubleshooting problems. This finding highlights that: a) 
richer data needs to be collected from participants; b) fur-
ther training should be implemented for staff prior to en-
gaging with new technology; c) participants naturally have 
high expectations of the level of care; and d) that techni-
cal problems associated with the internet provider tend 
to be attributed to the audiologist and/or equipment fail-
ure. Although only mentioned by one client, the discom-
fort experienced from visualising oneself on the screen 
is likely applicable to a significant proportion of people. 
Furthermore, two of three children tested were reported 
to have difficulties communicating with the audiologist. 
This finding is unique to this study, as no existing studies 
implemented in paediatric and pre-/school aged popula-
tions have considered the impact on the child.

Based on thematic analysis, an increase in future appoint-
ment length could be recommended, to accommodate un-
expected technological difficulties and to prevent clients 

feeling rushed in their appointment. It may also help to 
build rapport between the audiologist and client, further 
encouraging the client to ask questions during the appoint-
ment. Increased appointment time would also decrease 
demands on the audiologist, reported previously to be 
the highest stress factor in healthcare workers [32]. How-
ever, such an increase may have economic consequenc-
es for the audiology department and, as such, further re-
search in this area is certainly warranted. Other comments 
addressed the need for future practices to ensure rooms in 
each remote location are as suitable as possible for testing, 
as they are unlikely to have been purpose-built. However, 
all rooms used in the current investigation did meet max-
imum noise level requirements according to ANSI stand-
ards. Previous research has attributed benefits to telehealth, 
including increased access to care and cost effectiveness 
[20]. This study served to further explore these aspects, 
as well as to highlight any further benefits as perceived by 
the client. The increased access to care was supported by 
the participants, envisaging that when the service is fully 
implemented it could save clients’ time. This is in addition 
to the potential for clinicians to see clients sooner and to 
reduce wait times, as has been previously explored [33].

Finally, clients made astute distinctions between the expe-
rienced telehealth appointment and face-to-face appoint-
ments. Many similarities were perceived, and in some cases 
the only difference was that there were two clinicians in-
volved. However, five participants described the appoint-
ment as feeling less personal from not having the audi-
ologist in the room. The time spent addressing problems 
with technology was also perceived to detract from the ex-
perience, with participants noting a greater deal of atten-
tion on the technology rather than the client. Conversely, 
some clients also reported an increased sense of being in-
volved in the appointment. Overall, there appeared to be 
variability between clients feeling more involved and those 
perceiving a less personal appointment. Perhaps, given the 
fact an audiologist was acting as the AHA, they were more 
active or passive in different appointments. Previous re-
search suggests that the AHA should be able to comple-
ment the attention given to the client, thus strengthening 
relationships in  teleconsultations [34]. Future research 
should seek to uncover underlying variables that might 
improve client satisfaction with the psychosocial aspects 
of the teleaudiology appointment.

Audiologist satisfaction

The satisfaction of audiologists with teleaudiology appoint-
ments has only recently been explored and little is known. 
A study by Singh et al. found that, although the audiolo-
gists they surveyed had positive attitudes towards teleau-
diology, very few, in fact, used it in practice [29]. Results 
of the present study revealed the audiologist had positive 
attitudes to some elements of teleaudiology while having 
reservations about others. Furthermore, Section 1 of the 
audiologist survey (Table 3) showed an overall lower level 
of satisfaction with areas of the appointment (25% as ex-
cellent) when compared with the client’s and AHA’s per-
spectives, who rated it as excellent (87.3% and 74.4% re-
spectively). This lower level of satisfaction was uniform 
across individual questions. 
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There are numerous possible reasons for this. Firstly, the 
audiologist may simply have higher expectations of the 
tele-equipment being utilised, especially as she was an em-
ployee where the trial took place. The change in the au-
diologist’s routine may also have affected their ratings, a 
factor that previous research suggests could be offset with 
more extensive training [35]. Another possibility is that, 
given the higher ratings of satisfaction by the clients and 
the AHA, and given location differences, there may have 
been differences in the quality of sound and video at each 
site. Additionally, the client and the AHA still retained 
face-to-face contact, a factor which perhaps impacted on 
certain measures of satisfaction. Arguably, to perform their 
role in the appointment, the audiologist needs to adapt to 
a greater degree. Previous research has also suggested that, 
as teleaudiology becomes more widely adopted by hear-
ing professionals, they may take a more positive view [29]. 
Finally, it has been stated previously that multiple factors 
– including the acceptance, preferences, individual per-
ceptions of risks and benefits, as well as the perceived ef-
fectiveness and efficiency of the service – could affect the 
clinician’s satisfaction [35].

The audiologist’s perspective was further explored by 
comparing the rating for each appointment to their ex-
tensive experience in face-to-face appointments. Of par-
ticular interest was that conducting the appointment via 
telehealth had no impact on the quality of the interac-
tion or the relationship between clinician and client, a 
finding in agreement with research by Singh et al. [29]. 
Unlike this previous research, however, the audiologist 
rated the overall quality of care offered to be slightly in-
creased. This finding warrants further exploration, as 
results here only reflect a single audiologist’s views. The 
audiologist definitely rated the ability to discuss private 
topics as being slightly decreased. This was attributed to 
the presence of the AHA, despite the AHA being bound 
by the same confidentiality rules as the audiologist. Al-
though a concern of the audiologist here, previous tel-
ehealth research suggests that the ability to engage in 
private conversations is not a major concern of clients 
[36]. Finally, the audiologist rated the ability to conduct 
appointments at short notice as being greatly increased; 
however, this relies on a trained AHA being available. 
In more remote areas, such availability may need to be 
spread across several healthcare roles.

Allied health assistant satisfaction

This study deliberately included the perspectives of the 
AHA in the teleaudiology appointment. As a participat-
ing party in the appointment, it is important to investigate 

their perspective also, as it is a perspective missing from 
the current literature. For most of the questions asked, the 
AHA rated their satisfaction as excellent. The only ques-
tion for which ratings were spread evenly between good 
and excellent, rather than being predominantly excellent, 
related to personal comfort in using the telehealth system. 
Although further research is needed to explore ways to 
improve comfort for staff during appointments, one sug-
gestion would be to give more extensive training of the 
AHA for this role.

Study limitations and future directions 

The findings represent only the sample involved, so it is 
unclear if the same findings would be obtained for the 
broader community, or indeed those living in other re-
gional and rural areas. The clinicians involved in this study 
were both audiologists employed by the company admin-
istering the appointments, and so their levels of satisfac-
tion might differ from that of other audiologists. Future 
research should include multiple audiologists, as well as 
multiple allied health assistants who are highly trained to 
fill their role in these appointments. A more extensive tri-
al of this system should next be carried out with the AHA 
and the client in a rural town, over a longer distance and 
appointment length, to allow for a greater and more di-
verse sample. 

Conclusion

With increasing demand on audiologists, and the need to 
see both regional and rural clients in a timely and cost-
effective manner, teleaudiology as explored in recent lit-
erature appears a viable option. With any new application 
of technology or services, however, it is important that 
the practice is validated in terms of clinical test results 
and the satisfaction of all involved measured. This study 
showed high levels of satisfaction from clients for most 
aspects, supporting the belief that such a service would 
greatly benefit those living outside capital cities. Similar-
ly, high satisfaction was reported by the allied health as-
sistant. From the perspective of the audiologist, the study 
also showed ways in which teleaudiology appointments 
could be improved, but it is clear that they do increase 
the quality of care offered.
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Appendix A: Pre-Teleaudiology Questionnaire

Pre- Teleaudiology questionnaire

1) Have you had any experience with telehealth services previously (for example: specialist appointment through Skype)? 

Yes / No

If Yes please provide information on the service

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

2) How do you feel about having the appointment today via tele services (please circle your answer)?

Would much prefer to 
have appointment face 

to face

Would prefer to have 
appointment face to 

face

Neutral (don’t mind 
either way)

Happy to have service 
through telehealth

Very happy to have 
service through 

telehealth

Appendix B: Hear Check Telehealth Client Survey

Hear Check Telehealth Client Survey

Thank you for attending the appointment today via teleaudiology. We are committed to continually developing this ser­
vice. Your feedback is important to us and will assist us to improve our service.

How satisfied were you with: Excellent (4) Good (3) Poor (2) Fair (1) Not applicable (0)

The voice quality of the equipment

The visual quality of the equipment

Your personal comfort in using the Teleaudiology 
system

The ease of getting to the teleaudiology 
department

The length of time with the Audiologist

The explanation of your appointment by the Hear 
Check team

The thoroughness, carefulness and skilfulness of 
the Hear Check team

The courtesy, respect, sensitivity and friendliness 
of the Hear Check team

How well your privacy was respected

How well the staff answered your questions about 
the equipment
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Appendix C: Hear Check Telehealth Allied Health Assistant Survey

Appendix D: Hear Check Telehealth Audiologist Survey

How satisfied were you with: Excellent (4) Good (3) Poor (2) Fair (1) Not applicable (0)

The audiologist's ability to communicate with the client

The client's ability to communicate with the audiologist

The voice quality of the equipment

The visual quality of the equipment

The adequacy of telehealth as a method of service delivery in 
audiology 

Your personal comfort in using the Teleaudiology system 

Your level of comfort and confidence in your abilities to assist 
the delivery of services of the same quality as traditional face-
to-face appointments

The length of time spent with the client

The client’s satisfaction and enjoyment of the service*

How well the staff answered your questions about the equipment

Additional Comments:

How satisfied were you with: Excellent (4) Good (3) Poor (2) Fair (1) Not applicable (0)

Your ability to communicate with the client

The voice quality of the equipment

The visual quality of the equipment

The adequacy of telehealth as a method of service delivery in 
audiology 

Your level of comfort and confidence in your abilities to deliver 
services of the same quality as traditional face-to-face appointments

The length of time spent with the client

Your personal comfort in using the teleaudiology system

The client’s satisfaction and enjoyment of the service*

How well the staff answered your questions about the equipment
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The quality of care in audiology

The quality of the interaction between the patient and the practitioner 

The quality of the relationship between practitioners and new clients 

The ability to discuss potentially private or embarrassing topics with clients  

The ability to quickly meet with clients for urgent appointments 

The need for technological troubleshooting 

How did the delivery of audiological services via telehealth practices affect the following?

Hear Check Telehealth Audiologist Survey
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Appendix E: Interview Topic Guide

We’ve asked you here today to talk about your experience with the Hear Check team and the online audiology appoint­
ment. We’re hoping to gain an in-depth perspective on what you think worked, what didn’t work and what can be im­
proved. Before we get started, do you have any questions?

ICEBREAKER:
What has been your experience with Audiology?

•	 Have you had a test before?
•	 How long ago?
•	 How did you find the interaction face to face?

Have you used video-conferencing before? How did you 
find the experience with teleaudiology compared to any 
other online video-conferencing experiences?

•	 Have you used Skype before? How did the experience compare to that?
•	 Have you had any other medical appointments online?
•	 What about any work related experiences?

So, tell me how you found the whole experience, having 
your hearing appointment online?

•	 What worked?
•	 What didn’t work?
•	 Any improvements?

You’ve told me about the overall experience having 
your hearing appointment conducted online. Next we’re 
going to walk through each of the different steps to 
see what you think worked, what didn’t work and what 
improvements can occur.

Firstly, tell me about how you found out about Hear 
Check and what was your experience with making an 
appointment?

•	 Can you think of anything that might have made this process easier for you?

I now want to move onto the appointment itself, 
starting from when you walked into the There4U 
premises, all the way through to the end of the 
appointment. Tell me about that experience.

•	 Anything you weren’t sure of?
•	 Did you ask any questions?
•	 How satisfying were the answers?
•	 Tell me about the interactions with the audiologist
•	 Tell me about the interactions with the allied health assistant
•	 What were you first impressions of the clinic room
•	 How could we have explained the appointment better for you?

How was the picture and sound quality during the 
appointment?

•	 Different to any prior experiences?
•	 Was the picture clear? 
•	 Could you hear the Audiologist?

Tell me what happened at the end of the appointment.

•	 Did you find the process easy?
•	 Did you find the process too hard?
•	 What changes would you make?
•	 How could we have made it easier for you?

Given that you’re quite experienced with hearing 
appointments, overall if the appointment was held face 
to face instead, what do you think would have changed?

OR

Given that you’ve never had a hearing test before, what 
do you think would be different if the appointment was 
held face to face?

•	 Was the service how you expected?
•	 What were you expecting?

Well that brings me to the end of my questions. Is there 
anything else you would like to comment on?
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