O 00 N o U b

10

11
12
13
14

15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30

31
32
33

The impact of COVID-19 on provision of UK audiology services & on attitudes towards delivery of

telehealth services

Bhavisha Parmar®, Eldre Beukes® and Saima Rajasingam®*,

“UCL Ear Institute, University College London, London, WC1X S8EE, "Anglia Ruskin University,
Cambridge

*Vision and Hearing Sciences, Anglia Ruskin University, Cambridge

*Corresponding author email: saima.rajasingam(@aru.ac.uk

Abstract

Objective: To (i) identify the impact of COVID-19 on provision of UK audiology services across
sectors (ii) compare teleaudiology service provision between private and public sectors before and after
the introduction of restrictions and (iii) identify barriers to teleaudiology delivery amongst UK hearing

care professionals in both sectors.

Design: A mixed-methods cross-sectional survey study design. Responses to the structured

questionnaire were analysed using descriptive and non-parametric statistics.

Study Sample: UK based hearing care professionals (HCP) (n=323) completed the survey (218 public

sector; 89 private sector).

Results: Changes in working patterns varied greatly between different sectors, with 61% of national
employed and 26% independent audiologists being furloughed, compared with 1% in the public sector.
Use of telehealth was under-utilised across all sectors and groups in UK hearing healthcare, despite
92% of public and 75% of private hearing healthcare professionals reporting feeling comfortable

conducting remote consultations.

Conclusion This study highlights a variation in teleaudiology adoption and key barriers across sector
and region in the UK. A collaborative approach between hearing device manufacturers, research centres
HCPs and professional bodies is required for the creation of targeted guidance and training materials

according to sector, to support clinicians in effective teleaudiology provision.
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Introduction

Telehealth (also known as ehealth, telemedicine and telecare), is “the use of communication
technologies to provide health care at a distance”. Teleaudiology is a subset of telehealth used to deliver
remote audiological assessment or intervention (synchronously or asynchronously). Teleaudiology can
also be applied to problem solving activities and empowering patients to actively engage in their

healthcare management, aural rehabilitation and tinnitus management [1, 2].

Recently a need to rethink the traditional delivery of clinical services has been prompted by the COVID-
19 pandemic. This pandemic involved person-to-person transmission of a respiratory illness known as
COVID-19 that originated in December 2019 and spread globally. To limit the spread of the virus,
national lockdowns were introduced instructing people to stay at home and follow social distancing
guidelines. The UK government announced the first of a series of national lockdown towards the end
of March 2020 aiming to slow the spread of the disease and ease the growing pressure on the National
Health Service. Audiology departments were forced to cancel many existing clinics and only see urgent
patients to limit physical clinician-patient contact. To accommodate audiology patients, audiology
departments across the United Kingdom began using telephone and video conferencing technology; for
some this was the first time teleaudiology services were introduced. Joint clinical guidance from UK
Audiology professional bodies (2020) has encouraged the use of remote care, where possible, to limit

face to face consultations.

The successful adoption of telehealth services will depend on patient and clinician’s access to adequate
technology as well as their willingness and ability to use it [3, 4]. Teleaudiology delivery has grown

from diagnostic testing and information sharing, to the fitting and maintenance of hearing aids and
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cochlear implants [5-8]. Audiological screening can be carried out with self-test procedures either using

pure tone stimuli or speech/digits in noise via telephone or computer headphones [9, 10].

Clinicians can be considered the gatekeepers for telehealth adoption [11], and the introduction of
teleaudiology practices within audiology has received a mixed response. Singh et al (2014) surveyed a
diverse population of Canadian hearing healthcare professionals (n=202) where 67% of respondents
worked in the private practice setting [12]. Overall, respondents reported minimal effects of
teleaudiology on hearing healthcare provision, but a positive impact on accessibility of services.
Respondents’ views on teleaudiology varied according to the clinical task performed and the
characteristics of the specific patient population. Additionally, significant differences were observed
between private and public sector services; respondents working in publicly funded settings tended to
report more positive attitudes toward teleaudiology than those from private work settings. A study by
Reginato and Ferrari (2014) found that despite some aspects of clinician-patient communication being
affected by teleaudiology delivery, patient satisfaction was not adversely impacted in comparison with

in-person service delivery [13].

A subsequent survey conducted by Eikelboom and Swanepoel (2016) of audiology professionals from
28 countries, investigated their willingness and experience to use telehealth. Only 15.5% reported
having experience using teleaudiology [14]. Additionally, respondents tended to report high confidence
with use of technology (mean rating of 4.7 out 5) but were less familiar with what telehealth entails

(3.7/5) and potential applications in audiology (3.2/5).

Understanding how hearing care professionals (HCPs) have adopted telehealth in response to the
COVID-19 pandemic is important in assessing barriers to management of hearing loss in vulnerable
populations. This could lead to development of tools and information provision to support HCPs in
adopting telehealth practices in cases where it provides increased patient benefit. This is not only

relevant in the current context of the COVID-19 pandemic, but also when considering the need to better
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serve people with hearing loss who have limited mobility/in rural settings. Saunders and Roughley
(2020), surveyed UK audiologists to explore their views of teleaudiology during the COVID-19
pandemic [15]. Of the 120 respondents, 75% were paediatric audiologists and it was unclear if private
sector respondents were included in the sample. Findings revealed 33% of respondents had never used
remote care appointments prior to the COVID-19 pandemic; reasons for this consisted of the following
themes 1) clinical practices, 2) infrastructure, 3) patient preference. When asked whether remote care
would have a positive effect on their practice, 88% of respondents said they believed remote care would
improve flexibility of service provision, however, 54% of respondents believed remote care would have
no impact on the confidence they have in service provision and 25% felt it may have negative

consequences.

To broaden the scope of this work, this study aimed to establish how HCPs define telehealth and better
understand how telehealth has been used before and after the outbreak of COVID-19 within both the

private and public sectors.

The objectives of the current study were:
- To understand how HCPs define telehealth
- To investigate the ways telehealth has been used by HCPs pre and post COVID-19
- To explore HCP’s barriers to telehealth uptake

- Investigate differences of teleaudiology service provision between private and public sectors

Method

Study design
A mixed-methods cross-sectional survey study design was used to explore attitudes and barriers

regarding the use of teleaudiology in the United Kingdom during the COVID-19 pandemic. Ethical
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approval was granted by the Faculty of Science and Engineering Research Ethics Panel at Anglia
Ruskin University (Cambridge, UK, reference number FREP/SREP: 0520-01). The Equator network
Checklist for Reporting Results of Internet e-Surveys was used to report the methods and results of

the survey (See supplementary materials).

Survey development

Items for the survey were based on a teleaudiology survey conducted by Eikelboom and Swanepoel
(2016). Additional questions were added to ensure both private sector and public sector audiology
services were included. The final survey comprised of a maximum of 58 closed-ended questions and 4
open-ended questions and took approximately 20 minutes to complete. All except the open-ended
questions were mandatory, although some of the questions were follow-up questions and only presented
if responding “yes” to preceding questions by using skip logic. An example was if answering yes/no to
identifying additional clinical tasks appropriate for teleaudiology that were not captured in the
survey. The questionnaire focused on two main themes, attitudes towards teleaudiology, which are

reported here and experiences using telehealth, which will be reported separately.

The survey questions for this study captured the following categories (see appendix for all survey

questions):

1) Demographic information: Age, gender, regional location, educational qualifications, work
setting, work role pre and post- onset of COVID-19, duration of work, type of patients seen,
time to commute to work

i) Understanding the term ‘Telehealth’

1ii) Barriers to the delivery of telehealth
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The survey items were entered into Qualtrics (Qualtrics, Provo, UT) and were reviewed by team
members to ensure functionality. The survey then went through two stages of review before
commencing data collection. Initially, three independent clinical audiologists reviewed the
questionnaire. They commented on the interpretability regarding the wording of the questions. They
also determine whether the questions captured the aspects they aimed to evaluate [16]. This review
attempted to ensure the functionality of the online questionnaire and ensure it was clear and easy to
complete such as being able to select multiple responses. This process indicated good face-validity of

the survey.

Procedures

Eligibility criteria included HCPs working for both the National Health Service (NHS) and private
sector living in the United Kingdom, aged 18 years or older who provided informed consent. The
National Health Service (NHS) service provision is free at the point of access, including hearing
assessments and intervention such as hearing aid fitting and follow up appointments. Within the private
sector payment is made for these services although some private sector providers hold contracts with
the NHS and so patients may be offered NHS equivalent audiology services, free at the point of access,
within private sector. There are generally different training routes, registration bodies, professional
networks and professional bodies that service each of these sectors. Private sector hearing healthcare
professionals are registered as hearing aid dispensers by the Health and Care Professions Council
(HCPC) whereas NHS hearing health care professionals can voluntarily register to the Registration
Council for Clinical Physiologists (RCCP) as Audiologists and some audiologists with clinical scientist

training register with the HCPC as clinical scientists.

The survey was open to anyone meeting the inclusion criteria. Recruitment was mostly via professional
organisations’ mailing lists and social media outlets including the British Society of Audiology, British

Academy of Audiology, British Society of Hearing Aid Audiologists. A snowball sampling approach
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was taken so that respondents could invite other HCPs to complete the survey [17]. The survey was
launched on 5 May 2020 in the UK and was open from 11 May 2020 to 22" June 2020. Online
informed consent was required before undertaking the survey and only one submission from each IP
address was permitted by the survey software. No randomization of the items was used and respondents
were unable to change their responses once submitted. No personal health information or identification

information was collected. Respondents did not receive payment for completing the survey.

Data analysis

Data cleaning was initially undertaken to remove cases that did not meet study eligibility for participants
not resident in the United Kingdom. Data analysis incorporated a mixed approach, including both
quantitative and qualitative methods. The R statistical package [18] was used for statistical analysis.
Descriptive statistics, including frequencies, means, medians, and standard deviations were used to
describe the data. A Wilcoxon rank sum test with continuity correction was conducted to compare Likert

scale responses between groups (sector).

The open-ended questions were analysed using qualitative content analysis described by Graneheim
and Lundman (2004) [19]. Qualitative data coding was performed using NVivo 12 software [20].
Various steps were involved in the analysis process. These statements were actively read and re-read in
search of initial ideas, meaning, and patterns (condensed meaning units). Repeated patterns were
searched to identify categories and sub-categories. The responses that related to the same category were
grouped together. Free text examples to support the descriptive analysis were included. The type of
respondents mentioning the category was provided as some may have been more prominent depending

on place of work (private or NHS) or level of experience (estimated by the age group).

Results
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Of the 339 hearing care professionals that completed the survey, 323 met the eligibility criteria (12 non-
UK respondents, and 4 did not provide consent and did not proceed further). 28% (n=89) of respondents
were from the private sector (18% from independent clinics & 10% from national chains), 67% (n=218)
from the public sector, providing free care & hearing technology within the NHS, and 5% from other
work settings. Figure 1 illustrates the proportion of respondents from each of the 12 UK regions as

indicated from their survey responses.

Swand

North East
. North West
Northern Ireland

[ ]
Yorkshire and the Humber

Easlwd\ands

West Midlands
East of England

WB& Greater London

South West South East

Fig. 1 The number of responses from hearing care professionals according to UK region (n=323).
Both the gradient of the filled circle and the size of the circle indicate the number of respondents from
the corresponding region (blue—>yellow and small->large indicating an increasing number of
respondents from <20 to >60).

Changes in work status following onset of COVID-19

Hearing care professionals across sector frequently reported changes in work status following the onset
of COVID-19, as shown in Figure 2. Some respondents experienced no change: 27% NHS (n=69), 24%
(n=16) private-independent and 10% (n=3) private-national. Some were redeployed to other duties 10%
(n=27) NHS, 3% (n=2) private-independent, and 3% (n=1) private-national. Very few NHS HCPs
reported being furloughed (1%, n=3) in contrast to 26% (n=17) of independent private clinicians, and

61% (n=19) of those working for national hearing care providers. Adoption of remote hearing care
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services across sector was variable; the highest uptake reported by the NHS (51%, n=131), followed by

independent clinics (30%, n=20) & national providers (19%, n=6).
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Fig 2 Changes in the work status of hearing care professionals following the onset of COVID-19,
stratified by sector
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Understanding of Telehealth

When asked “What do you understand by the term telehealth?”, open ended responses were given by
238 respondents, with most providing examples of how telehealth is carried out. Following analysis,

two categories emerged: (1) use of technology and (2) remote support.

Category Sub-category Direct quotes

“Health care performed using either phone or video
systems”, “Delivering clinical services over the
Phone systems- telephone or via video call”,” “Using video calling to

consult with patients”, “Providing care to patients
over the phone”.

“Conducting appointments using technology either by
phone or video link, also if possible adjusting hearing

EE Y

aids remotely”, “Remote audiology care, including

Use of Hearing aid adjustments . . . : S
technology & ! hearing test and hearing aid verification”.
“Offering services remotely via internet services ..
webchat zoom etc”, “being able to help patients
Internet remotely via the telephone/video or directing them to

self-learning via the internet or DVD's”.

“Providing health information and guidance

EE Y

remotely”, “Contact between professionals and service

Interaction with patients users via ‘technology’”, “talking to people over the
phone about their health issues and finding ways to

Remote health help them if possible”.

services ” — TS
‘Providing remote healthcare where the clinician is

not present in person”, “Range of health care
interventions made through various mediums with no
physical contact”, “Accessing healthcare remotely”.

Health services at a distance

Table 1 Respondent's answer to the question "What do you understand by the term telehealth?". Following content
analysis, the categories and sub-categories are presented alongside direct quotations from respondents.

Service delivery pre-onset of COVID-19

This section of the survey on service delivery pre and post-onset of COVID-19 was completed by 221

respondents (165 NHS and 56 from the private sector.)

10
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Before the onset of COVID-19, HCPs in both sectors reported conducting patient consultations over
the phone (NHS: 88%, n=145 and private: 88%, n=49) and using email (NHS: 82%, n=135 and private:
91%, n=51). 45% (n=25) of private HCPs reported conducting some remote programming, in
comparison with only 8% (n=14) of NHS HCPs. Overall, the use of video consultations with patients
was less widely reported (NHS: 4%, n=7, and private: 29%, n=16) but most respondents had video-
conferenced colleagues (NHS: 89%, n=147 and private: 82%, n=46). NHS HCPs appeared to email
colleagues less (8%, n=14) than their private sector counterparts (45%, n=25). The same could be

observed of telephone interactions between colleagues (NHS: 12%, n=19 and private: 41%, n=23).

Pre-onset COVID-19: remote interactions

with patients with colleagues
e h Suestion e
Email
. Video
Remaote programming
Telephone
) mai
NHS Wl vioeo NHE
0% 25% 50% 75% 0% 25% 50% 75%
Percentage of responses for this sector Percentage of responses for this sector

Post-onset COVID-19: remote interactions
with patients

B viceo

. Tinnitus

. Telephone

. Hearing Screening
HA adjustments

Private

i

Group
Clfittings
Adult Rehab

MNHS

0% 25% 50% 75%
Percentage of responses for this sector

Figure 3 Remote interactions before and after the onset of COVID-19, with patients and colleagues.
Responses from private sector and NHS hearing healthcare professionals are presented separately.

Service delivery following the onset of COVID-19

Post-onset of COVID-19, respondents from both sectors continued use of telephone consultations
(NHS: 87%, n=142 and private: 73%, n=41) with an apparent increase in respondents having conducted
video consultations with patients (NHS: 26%, n=42 and private: 39%, n=22). Use of remote hearing

11
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screening tools was evident (NHS: 13%, n=21 and private: 16%, n=9). There was limited use of remote
group rehabilitation sessions (NHS: 2%, n=4 and private: 5%, n=3) and remote CI fittings (4% for both
NHS & private sectors, n=7 and 2 respectively).However, some HCPs were providing tinnitus services
remotely (NHS: 34%, n=56 and private: 23%, n=13). The use of remote hearing device fitting was
reported (NHS: 39%, n=63 and private: 46%, n=26) but less so for adjusting hearing aid settings (NHS:

18%, n=30 and private: 36%, n=20).

The platform for remote consultations was most frequently the telephone (NHS: 41%, n=96 and private:
46%, n=26) with varied use of videoconferencing platforms. NHS respondents selecting other (28%,
n=64) tended to report using the NHS Attend Anywhere platform. The majority of NHS HCPs remained
working in their normal workplace (71%, n=130) whilst private HCPs were split over working from

home (30%, n=25), their normal workplace (35%, n=29) or another location (35%, n=29).

Platform Location
used for remote consultations of clinician during remote consultations
=]
G B0% 0%
@«
w
]
K
= Facetime
.S
w M2 Teams
@«
B 40% Other 40% Home
(=]
-y . Skype Mormal workplace
@«
% . Telephone . Other
% . Whatsapp
T 20% B zem 20%
[
@
o
0% 0% —
NHS Private NHS Private

Figure 4 Platform used for remote consultations & HCP location during remote consultation as a

percentage of responses provided by HCPs from the corresponding sector.

Comfort with conducting remote consultations

12
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Fewer respondents completed this section of the questionnaire: 178 NHS and 27 private sector.
Overall, 92% (n=157) of NHS & 85% (n=23) of private sector HCPs reported feeling moderately or

very comfortable with conducting remote consultations, as shown in Figure 5.

MHE | 12% 52% 36%
I
Private | 13% 2% 33%
I
100 50 0 50 100
FPercentage
Response Mot at all comfortable Moderately comfortable Very comfortable

Figure 5 NHS & private sector respondents’ reported comfort levels with conducting remote
consultations.

Rating of potential barriers to effective delivery of telehealth

These sections were completed by 239 respondents (202 NHS and 37 private). Attitudes towards
potential barriers in the effective delivery of telehealth within hearing care were assessed using a 4-
point Likert scale (with N/A as an additional option). The responses are summarised for the private
sector in Figure 6, and the NHS in Figure 7. Across both sectors, over 50% of HCPs rated the following
as somewhat of/not a barrier to telehealth delivery: (1) lack of confidence using technology, (2)
confidentiality & data protection, (3) lack of support from senior management, (4) lack of training on
telehealth, (5) risk of the job becoming automated, (6) limited information/lack of protocol in telehealth,

& (7) internet access in the workplace.

13
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My lack of confidence using technology

Access to information communication technologies
in my workplace

Confidentiality and data protection

Lack of support from senior management in
introducing telehealth

Internet access in my workplace

The risk that my job may become automated

Limited information/ Lack of protocol on
telehealth in audiology

Lack of training on telehealth

Patient/client access to internet
Limited scope for hearing aids to be programmed
or adjusted remaotely

Requirement for multiple technologies for each of
the different hearing aid manufacturers

Limited equipment for conducting assessments
remotely

The risk of making hearing care impersonal
Patient/client access to information
communication technologies

Lack of confidence using technology in
patients/clients

|
|
|
|
|
1
|
|

41% . 58%
|
|
|

45% . 54%
|
|

59% . 41%
|

65% I 35%
1

100 50 0 50 100
Percentage
Response . Extrerne barrier Moderate barrier Somewhat of a barrier . Mot a barrier

Figure 6 Rating of potential barriers to the delivery of telehealth by hearing care professionals in the

private sector.
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My lack of confidence using technology | 1% I 89%

The risk that my job may become automated | 23% . 7%

Internet access in my workplace | 25% . 75%

Confidentiality and data protection | 26% l 74%

Lack of support from senior management in 26% . —
introducing telehealth .

Lack of training on telehealth |  31% . 69%
1

Limited information/ Lack of_ proto_col on| . p—
telehealth in audiology .

Access to information communication technologies | ... -
in my workplace .

The risk of making hearing care impersonal |  45% - 55%

Patient/client access to internet | 53% - 47%

Lack of confidence using technology in | .., - 0%
patients/clients .

Requirement for multiple technologies for each of | ., 8%
the different hearing aid manufacturers .

Patient/client access to information | ., - 5%
communication technologies .

Limited equipment for conducting assessments — - 1%
remotely .

Limited scope for hearing aids to be programmed s5% - —
or adjusted remotely |

100 50 0 50 100
Percentage
Response . Extreme barrier Moderate barrier Somewhat of a barrier . Mot a barrier

Figure 7 Rating of potential barriers to the delivery of telehealth by NHS hearing care professionals.

6 out of 15 proposed barriers to telehealth delivery were considered moderate/extreme by more than
50% (n=101) of NHS respondents: (1) patient/client access to internet, (2) lack of confidence using
technology in patients/clients, (3) requirement for multiple technologies for each of the different HA
manufacturers, (4) patient/client access to information communication technologies, (5) limited
equipment for conducting assessments remotely, (6) limited scope for HAs to be programmed/adjusted

remotely.

Private HCPs appeared to perceive fewer proposed barriers as moderate/extreme barriers to delivery of
telehealth. Only 3 received more than 50% (n=13) ratings of moderate/extreme barrier to delivery of
telehealth. These barriers were: (1) risk of making hearing care impersonal, (2) patient/client access to

information communication technologies and (3) lack of confidence using technology in patients/clients

15
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Both NHS & private HCPs perceived patient/client access to information communication technologies
as a barrier to telehealth delivery and lack of confidence using technology in patients/clients. Otherwise,
the barriers concerning NHS respondents tended to focus on technology requirements or limitations
(for patient access, conducting assessments & hearing aid programming). Private sector HCPs tended
to rate these barriers as somewhat of/not a barrier but were more concerned about the risk of making
hearing care impersonal.
A Wilcoxon rank sum test with continuity correction was conducted to compare ratings of barriers
between NHS & Private sectors (excluding those respondents working in both), summarised in Table
2.
Barriers to telehealth delivery W p-value NHS median Private median
Internet access in my workplace. 3263.5 0.5966 2.00 1.00
Limited scope for hearlng aids to be programmed or 46235 <0.001 3.00 200
adjusted remotely.
Requlrement for multl.ple tgchnologles for each of the 3956 0.005 3.00 200
different hearing aid manufacturers.
Limited equipment for conducting assessments 43455 <0.001 4.00 2.00
remotely.
*Access to information communication technologies in
my workplace (e.g. computers, tablets, video equipment. 4710 <0.001 3.00 1.00
web-based applications)
Patient/client access to information communication
technologies (e.g. computers, tablets, video equipment. 3305.5 0.507 3.00 3.00
web-based applications).
Patient/client access to internet. 3521 0.165 3.00 2.00
Lack of confidence using technology in patients/clients. 3057 0.866 3.00 3.00
My lack of confidence using technology. 3274 0.534 1.00 1.00
Limited information/ Lacl.< of protocol on telehealth in 599.5 0.100 2.00 200
audiology.
Lack of support from senior management in introducing 2785 0261 1.00 1.00
telehealth.
*Confidentiality and data protection 3821 0.015 2.00 1.50
The risk of making hearing care impersonal. 2513.5 0.051 2.00 3.00
The risk that my job may become automated. 2751 0.211 1.00 1.50
Lack of training on telehealth. 3637 0.075 2.00 2.00
Table 2: Results of a Wilcoxon rank sum test with continuity correction was conducted to compare ratings of barriers
between NHS & Private sectors. *Significant differences between sectors
The test showed that differences between groups were significant for the following: (2) Limited scope
for hearing aids to be programmed or adjusted remotely (p<0.001), (3) Requirement for multiple
technologies for each of the different hearing aid manufacturers (p=0.005), (4) Limited equipment for
conducting assessments remotely (p<0.001), (5) Access to information communication technologies in
my workplace (p<0.001) , and (6) Confidentiality and data protection (p=0.015).
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Content analysis of the free text responses to the question “please add any further information regarding
your experiences, thoughts or suggestions for teleaudiology” revealed five overarching categories
surrounding challenges in delivering teleaudiology, namely, (i) teleaudiology barriers for certain
services, (ii) service delivery difficulties (iii) safety concerns (iv) communication and (v) accessibility

barriers, as seen in Table 2.

Respondents indicated that teleaudiology was difficult when dealing with mental health difficulties,
complex patients, doing diagnostics, paediatrics, mould adjustments and verifying hearing aid fittings.
Teleaudiology also posed various service delivery challenges including the availability of suitable
technology, being able to provide technical support, the availability of IT services to support, and the
additional financial burden of obtaining the equipment. Data protection was considered more
challenging, as well as ensuring staff had the required competence and confidence to use teleaudiology.
Respondents were also concerned that changing working patterns would mean increased evening and

weekend working and expectations of “out of hours” availability.

Safety concerns regarding teleaudiology included missing safeguarding cases, not having quality
standards for teleaudiology, possibly missing pathologies and not detecting non-organic hearing loss.
There were also concerns that the move to teleaudiology was not evidence-based. It was noted that the
accessibility to teleaudiology would be particularly difficult for some with sight problems or severe
hearing loss. Communication barriers were also mentioned due to technological failures during

appointments and that building rapport and patient interaction was more difficult using teleaudiology.
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Category Sub-category Example Respondent
Teleaudiology | Verification “Not comfortable with remote fittings as unable to do REMS.” Age: 56-65 years, male,
barriers NHS
Paediatrics “It hard to envisage how paediatric assessments can be done remotely” 26-35 years, female,
NHS
Mould “Mould modifications can’t be carried out done phone or over video call.” 45-55 years, female,
adjustments NHS
Diagnostics “At this point the biggest barrier is a lack of full diagnostic remote audiometry 45-55 years, female,
NHS
Complex “Teleaudiology can be a useful tool for certain cohorts of patients but it certainly 26-35 years, female,
patients has its limitations, particularly for those patients with complex needs.” NHS
Assessing “With tinnitus and hearing therapy, we need to ask questions about mental health. | 45-55 years, female,

mental health

Usually, in a face to face setting, we read a patient's body language and facial
expressions to guide how far we might pursue a line of questioning. This is more

difficult over the phone and even with video calling.”

NHS
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Service Suitable “We currently have no hearing aids or software which allows us to programme 26-35 years, female,
delivery technology remotely. In order to change this we would have to change our patients hearing NHS
difficulties aids which would take a long time and bring with it large costs.”
Providing “Wasteful tech support time with the audiologist helping the patient navigate how | 26-35 years, Male,
technical to link up to their video calls etc.” Private independent
support
IT services “Our major hurdle for remote programming of hearing aids would be getting IT at | 26-35 years, female,
the trust involved.” NHS
Financial “The private market is purely financed by sales and if costs and time increase and | 45-55 years, male,
demand or revenue per unit reduces then the market will quickly become Private independent
unsustainable for audiologists and crucially manufacturers”
Data protection | “Ensuring confidentiality etc are met.” 26-35 years, female,
NHS
Competence and | “Pace of change for COVID-19 & delivering services differently is challenge and | 46-55 years, female,
confidence training not in place because we can't meet (social distance), this will ease as we NHS
move forward.”
Change working | “We need to change staff working hours to cover evenings and weekends when 36-45 years, female,
patterns people accessing telecare will be most likely to be using it. NHS
Safety Safeguarding “Depending on various age groups and social factors you may also miss out on 18-25, male, NHS
concerns safeguarding cases.”
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Quality

“I would like more standard protocols, an example being what to do when REM

25-36 years, female,

standards cannot be performed, should new hearing aid users need to be seen in person? NHS

Etc.”
Missing “There is a lot you can infer from patients in person and a lot of pathologies that 18-25, male, NHS
pathologies can be missed without face to face contact.”

Non-organic

presentations

“My assessment concern is regarding NOHL which I feel would be harder to

detect remotely.”

35-45 years, female,
NHS

Evidence base

“Spurious, non-scientific waffle as guidelines have been produced aimed at
commercial interests than develop scientific knowledge and clinical practices. We
should be issuing guidelines based on evidence, not based on what cuts costs and

increase profit margins.”

46-55 years, male, NHS

Communicatio | Technology “Efficiency of electronic systems and security issues are a concern there would be | 56-65, female, private
n Failures nothing worse than establishing trust with a patient who is distressed only to lose a | independent
connection.”
Rapport and “Whilst remote tinnitus counselling sessions can and are being offered, they are 56-65 years, female,
patient not as good as seeing someone face to face in my opinion as I don't feel the same NHS
interaction sort of relationship can develop between professional and client.”
Accessibility Sight problems | “Remote appointments prove to be more difficult and for those with sight problems | 45-55 years, female,

(dual impairment).”

NHS
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372

373

374

375

376

377

Severe hearing

loss

“Teleaudiology has its limitations, particularly for those patients with complex

needs and those that have severe/profound hearing losses.”

36-45 years, female,
NHS

No access to

technology

“Many patients have limited or no access to the system, apart from a landline

phone.”

36-45 years, female,
NHS

Table 3 Content analysis of the challenges of teleaudiology to audiology service delivery.
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400
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402

403

404

Discussion

National lockdown restrictions in response to the COVID-19 pandemic have forced UK hearing care
services to use teleaudiology approaches even during periods when restrictions were lifted. It is likely
that social distancing rules will remain in place for the foreseeable future and therefore the use of
telehealth services will continue or increase further. Telehealth services have been available for many
years and a small number of studies have been carried out to investigate HCP’s attitudes and opinions

of teleaudiology [12, 14, 15, 21].

The results of the present survey highlight the use of teleaudiology before and after the outbreak of
COVID-19, by private and public sector HCPs in the UK, including the views of HCPs and the barriers
to carrying out remote consultations. A large proportion of respondents carried out telephone or email
consultations with patients before the pandemic but rarely used video conferencing and remote hearing
aid fitting/adjustment tool; consistent with findings by Singh et al (2014) but in contrast to reports by
Saunders and Roughley (2020) that only 32% of UK HCPs used teleaudiology before the pandemic.
Previous surveys of American HCPs also reported a low number of clinicians using teleaudiology pre-
COVID-19 [22]. This discrepancy may be due to differences in HCPs’ understanding of the term

telehealth which could lead to potential underestimates of usage.

Following implementation of COVID-19 restrictions, respondents in this survey continued utilising
telephone consultations widely (73-87%) with some increase in video consultations (26%-39%). This
appears to again contrast the Saunders and Roughley (2020) report on use of remote consultation (39.1%
paediatrics, 39.0% adult evaluations, 34.9% adult hearing aid fittings/follow ups, 65.7% tinnitus
management and 29.1% vestibular care). It may again be that those respondents did not always consider
telephone consultations a form of remote care and the responses were collated from 66 respondents in

contrast with the 283 responses in this survey.
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Although the COVID-19 pandemic has prompted the increased use of teleaudiology services provision,
again this study highlights the variation in HCP’s views of teleaudiology tools across sector in the UK.
The pandemic has also impacted the work patterns of private sector HCPs differently to HCPs in the
public sector, with more working from home or furloughed (granted temporary paid leave under the
government ‘Coronavirus job retention scheme”) throughout the national lockdown period. During the
national lockdown, over nine million jobs were furloughed in the UK [23]. Within the hearing
healthcare private sector, a higher proportion of HCPs from national chain organisations were

furloughed compared to those from independent clinics (Figure 2).

Overall, the majority of respondents reported feeling moderately comfortable with carrying out remote
consultations (Figure 5). Previous studies have reported that HCP’s willingness to use teleaudiology is
dependent on the type of clinical activity performed as well as the patient population demographic [12,
15]. The present study is the first to compare private sector and public sector teleaudiology provision
in the UK. Results found HCPs of both sectors reporting similar levels of comfort in carrying out remote
consultations. This is in contrast to practice in the US where publicly funded HCPs were found to have
more positive attitude toward teleaudiology compared to private sector HCPs [12]. It is also the first
to ask UK based HCP respondents to define the term telehealth. The findings highlight a variation in
understanding, with some respondents citing examples limited to telephone consultations whereas
others reported use of the full range of communication technologies. Additionally, very few respondents
cited examples of asynchronous telehealth service provision within their definition of telehealth.
Asynchronous telehealth is also known as store-and-forward e.g. a patient may email symptoms (diary

of hearing difficulties or hearing aid management difficulties) to the health professional (HCP) [24].

Overall, HCPs did not feel their access to internet and confidence in technology were barriers to
teleaudiology uptake but reported barriers involving patient’s access and confidence in information
communication technology and the internet. This is despite the steady decline in the number of internet

non-users in the UK (17% of the population in 2011 and 7% in 2019) [25]. HCPs also felt patient’s
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access to information communication technologies and their limited access to remote hearing aid
adjustment software were barriers to the delivery of telehealth. However, these barriers differed
between private sector and public sector HCPs (Figure 6 & 7). Barriers concerning NHS respondents
centred around technology issues, consistent with Saunders and Roughley’s (2020) findings that UK
audiologists felt that lack of technological advancements was a barrier to performing teleaudiology
diagnostic assessments. Technology and infrastructure have also been reported as barriers to telehealth
uptake for audiology services globally [14, 22] and for non- audiology related telehealth services [26].
Flexibility within resource management and data storage in the private sector are likely to influence the
significant differences between private and public sector audiology services observed in this study. In
addition, private sector HCPs tend to have access to and are supported by multiple hearing device
manufacturers. This could explain the significant differences between NHS and private providers rating
of the ‘Requirement for multiple technologies for each of the hearing aid manufacturers’ as a barrier to

telehealth delivery (Table 1).

Munoz et al (2020) reported rehabilitative audiology, including remote hearing aid fitting and
adjustment, to be an area of significant potential for teleaudiology. Hearing aid fitting, adjustment,
testing and counselling can be carried out through teleaudiology [27]. Many hearing aid manufacturers
include teleaudiology features within their programming software so that adjustments can be carried
out during a remote consultation. This method has been found to be successful and as effective as face
to face consultations for adult patients [28] but more research is needed to assess this technique within
the paediatric patient population and for populations with additional needs. Private sector respondents
cited the risk of making hearing care impersonal as a barrier to carrying out remote consultations.
Patients impression of telehealth has been generally positive [29, 30] but these studies have been for
non-audiology patients and there are likely to be specific characteristics of patients with hearing and
tinnitus, e.g. difficulty communicating over telephone or video conferencing, that will influence the

clinician-patient rapport.
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In the present study respondents were invited to give their suggestions and additional comments about
the use of teleaudiology. This opportunity allowed HCPs to report personal accounts of how
teleaudiology has been used as well as specific barriers and considerations for future practice. Although
some overlap was present between free text responses and the multiple-choice options identifying
barriers to teleaudiology adoption, some additional barriers were reported. Firstly, there are some
services that cannot be performed remotely e.g., ear mould modifications and the assessment and
management of a patient with additional needs. Additionally, face to face consultations give clinicians
the opportunity to informally assess a patient’s general wellbeing and provide onward referral to various
other services if appropriate e.g. safeguarding services, social services or other medical practitioners.
Remote consultations may restrict the availability of such incidental findings. Therefore, teleaudiology
provision should be considered on a case-by-case basis. Respondents also reported the lack of quality
standards or clinical guidance as a barrier to teleaudiology uptake. The British Academy of Audiology
(BAA) and Manchester Centre for Audiology and Deafness (ManCAD) have produced a number of
‘Remote Working’ documents which introduces HCPs to teleaudiology and gives brief practical
guidance for hearing assessment and hearing aid fitting. In October 2020, the French Society of
Audiology (FSA) published best practice recommendations for ‘Telemedicine in Audiology’[31]. The
guidance addresses remote consultation conditions for hearing assessment, training of HCPs and
specific considerations for the assessment and management of paediatric and elderly populations.
Recommended procedures or best practice guidelines for teleaudiology provision should include
practice advice for service provision and the triaging process as accessibility may vary between patient
populations and their clinical needs. Finally, HCPs were concerned that the move to teleaudiology was
not evidenced-based. A systematic review by Tao et al (2018) evaluated fourteen studies related to the
use of teleaudiology for hearing aid fitting and follow up procedures and found that none demonstrated
a high level of evidence [32]. Teleaudiology has significant potential to help hearing healthcare services
reach underserved communities but the evidence base requires strengthening [6] to ensure effective,

consistent, sustainable implementation in clinical practice.
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Strengths and limitations

One of the main strengths of this study is the inclusion of a range of respondents both in terms of
regional location and sector. There are also some limitations. Due to the nature of a snowball sampling
approach, we are not able to report a survey response rate, and there is the inherent bias of a non-random
selection procedure [17]. Also, due to the length of the survey, there were some respondents who did

not complete it in full.

Conclusion

Understanding how hearing care professionals have adopted telehealth in response to the COVID-19
pandemic is important in assessing barriers to management of hearing loss in vulnerable populations
and for populations living in underserved areas. This study highlights a variation in teleaudiology
adoption across sector in the UK. A collaborative approach between hearing device manufacturers,
research centres, HCPs and professional bodies would be beneficial for the creation guidance and
training materials for clinicians undertaking remote consultations in the UK. Additionally,
consideration should be given to the variation in barriers across sector to better target resources &
training materials. This could include a nationally coordinated approach to remove the technological
barriers to teleaudiology, particularly for NHS services. Long term evaluation of teleaudiology
provision, including the exploration of patient perspectives, and a future investigation of residual
barriers to uptake is required to evaluate the impact of teleaudiology services, sustainability, and cost
effectiveness. The present findings can facilitate comparison between teleaudiology service provision

between countries and future work can include an investigation of international practice patterns.
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