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Abstract
Purpose The COVID-19 pandemic had resulted in the suspension of many routine audiology services due to the risk of cross-
infections in closed spaces. This has driven the need for exploring alternatives to conventional face-to-face consultations in 
the hospital outpatient setting. The aim of this study was to determine the efficacy of remote consultations and assessments 
for patients on the waiting list for consideration of bone conduction hearing devices (BCHDs), and whether this type of 
consultation could continue beyond the COVID-19 era.
Methods This was a prospective cross-sectional study in a tertiary Neuro-otology Department. All new patients on the wait-
ing list for assessment for BCHD as of 1 March 2020 were included. Patients’ case notes were reviewed. All underwent a 
telephone consultation with an implant audiologist. If the patient wanted to go ahead with the remote trial, a BCHD sound 
processor on a headband would be mailed out and the patient would then have to use the device for two weeks and return 
the device after with their diary.
Results There were 49 patients. The mean age was 55 (range 27–88, SD 16.3). Four did not proceed with the trial. All 
patients returned their devices to the department. Majority of patients (95.6%, n = 43), completed their diary. 75.6% wanted 
to proceed with surgery. All patients proceeding with surgery were happy with the remote assessment and would recom-
mend this for the future.
Conclusion It is possible to satisfactorily assess appropriately screened patients for BCHDs remotely with a structured 
approach and explanation of process and expectations. It might be possible to consider this type of consultation as an option 
for assessing potential candidates for BCHDs beyond the COVID-19 era to reduce the number of hospital visits for patients.
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Introduction

The COVID-19 pandemic has resulted in a significant 
impact on how we deliver healthcare services. The risk of 
nosocomial infections through aerosol borne transmission 
has driven the need for alternatives to conventional face-to-
face consultations in the outpatient setting [1].

Patients who have trialled and were not able to use con-
ventional air conduction hearing aids and met the National 
Health Service (NHS) commissioning criteria for a bone 

conduction hearing device (BCHD) are usually first seen 
in a multi-disciplinary clinic involving the otolaryngologist 
and audiologist and the option of a BCHD is explained and 
discussed with the patient. All patients who decide to pro-
ceed, go on to have further assessments with the audiology 
team. This normally includes a face-to-face discussion, and 
the patient would be given a BCHD sound processor on a 
headband and expected to complete a diary of their personal 
experiences. Patients were given the option to not go ahead 
with surgery if they were not satisfied with the trial.

At the beginning of the first national lockdown in the 
UK, our department had a waiting list of patients who were 
awaiting the BCHD trial prior to listing for surgery. As ENT 
and Audiology departments across the UK were strongly 
advised to conduct consultations via telephone or video 
conference whenever possible, our department decided to 
conduct remote assessments for this group of patients.
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The aim of this study was to determine the efficacy of 
remote consultations and assessments for patients waiting 
for consideration of BCHD, and whether this type of con-
sultation could continue beyond the COVID-19 era to reduce 
the number of hospital visits for patients.

Methods

Ethics

Implantation of BCHDs has been approved in the NHS 
and therefore approval from an ethics committee was not 
required. However, as part of service evaluation, this study 
was registered with the local Institutional Review Board/
Clinical Effectiveness Unit (Reference number 9334). The 
assessments described are all part of the routine work-up of 
patients undergoing implantation of any BCHD in this unit 
and no extra tests were undertaken as part of this review. All 
data were anonymised and analysed by members of the team.

Study design and setting

This study was undertaken as a prospective cross-sectional 
study and reported as per the STROBE guidelines [2]. The 
setting was a Neuro-otology Department in a tertiary centre 
based in Sheffield, England. The inclusion criteria included 
all new patients on the audiology waiting list for assessment 
for BCHD as of 1 March 2020, any other patients added 
onto the waiting list after this date were not included. Each 
patient’s case notes were reviewed via the hospital electronic 
records system.

Pre‑intervention

The regional department of neuro-otology (tertiary refer-
ral centre) has a caseload of about 3000 new patients with 
hearing loss per annum. All patients would have trialled and 
were unable to wear conventional air conduction hearing 
aids and met the commissioning criteria for a bone con-
duction hearing device (BCHD). All patients would have 
already been seen in a multi-disciplinary clinic involving the 
otolaryngologist and audiologist and discussed the option of 
having a BCHD. Pre-operative pure tone audiograms (PTA) 
and free-field speech testing (in quiet) with speech recog-
nition thresholds (SRT) using the Arthur Boothroyd (AB) 
word lists would have already been obtained.

Intervention

Patients all underwent a telephone consultation during 
which the audiologist would discuss what having a BCHD 
involved and its pros and cons. Validated patient-reported 
outcome questionnaires Glasgow Benefit Inventory [3] 
and Client Oriented Scale of Improvement [4] were also 
filled in. If the patient wanted to go ahead with the trial 
and expressed their ability to bring the device back to the 
department (either via post or drop off in person), a BCHD 
sound processor on a headband would be mailed out to the 
patient and the patient would then have to use the device 
for two weeks and then return the device after with their 
diary. A pre-paid envelope was provided for those who 
wanted to return the device and diary by post. Patients 
were instructed to include the following information in 
the diary: time spent per day using the device, any noticed 
advantages or disadvantages compared to previous hearing 
device and any likes or dislikes.

Results

There were 49 patients in total on the waiting list of which 
23 were male and 26 were female. The mean age was 55 
(range: 27–88, SD 16.3). The indications for BCHD are 
included in Table 1.

The breakdown of types of hearing loss in this patient 
group is shown in Fig. 1.

All patients returned their devices to the department. 
Out of the 49 patients, four patients did not want to pro-
ceed at all with the headband trial. Majority of patients 
(95.6%, n = 43/45), completed the 2-week diary whilst 
trialling the BCHD on the headband. Overall, 34 patients 
(75.6%, n = 34/45) wanted to proceed with surgery. A 
100% of patients (n = 2) who did not complete the diary, 
did not want to proceed with surgery. Out of the 11 patients 
who trialled the device but did not wish to proceed with 
surgery, two did not compete their 2-week diary.

Table 1  Patients’ indications for bone conduction hearing devices

Indication for BCHD Total number

Meatal stenosis 3
Recurrent infections 23
Previous mastoid surgery 11
Ear malformation 1
Single-sided deafness 9
Patient choice (already trialled other hearing aids) 2
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Discussion

One of the challenges that most outpatient departments 
faced at the beginning of the pandemic was how to safely 
triage outpatient appointments. Appointments that could be 
undertaken via telephone or video conference whenever pos-
sible were advised, to reduce the number of hospital visits 
and potential exposure for patients. This Neuro-otology and 
Hearing Services Department sees a wide range of condi-
tions and large patient population and a lot of the patients 
require a physical examination and/or a hearing test, and 
therefore need to attend the outpatient department in person. 
This particular cohort of patients who were on the waiting 
list for BCHD assessment was early on identified as a poten-
tial group where they could be assessed safely via telephone 
consultation. Even though all our patients had some form 
of hearing loss, there were no occasions where telephone 
consultation was not possible and communication was not an 
issue. One early concern was whether patients would bring 
back the BCHD device that was posted out to them; how-
ever, these concerns were unfounded as all patient returned 
their trial device, though a handful of patients required a 
phone call reminder to return their device when it was not 
received a week after the trial had ended.

In this study, majority of the patients completed their 
2-week diary and overall, the uptake rate to surgery was 
high (75.6%). Other studies have found uptake rates to be 
38–68% [5–8]. It is known that several individual factors 
influence the decision of patients to opt for a BCHD and is 
important for patients to have a headband trial and create 
a realistic expectation for patients [5]. Our study showed 
that all patients who did not complete their 2-week diary 
did not want to proceed with the procedure and this result 
is unsurprising.

The aim of this study was to determine the efficacy of 
remote consultations and assessments for patients on the 
waiting list for consideration of BCHD, and whether this 
type of consultation could continue beyond the COVID-
19 era to reduce the number of hospital visits for patients. 
The results have shown that such consultation is feasible 
and also has a reasonable uptake rate to surgery. Saving the 
distance travelled for patients is also an additional advan-
tage with patients travelling an average of 15.9 km (range 
1.3–46.7 km) to attend hospital appointments in person. The 
secondary benefit of reducing travel requirement for unnec-
essary hospital-based assessments was to reduce resource 
use and improve space utilisation with a positive environ-
mental impact through reduced carbon footprint per patient.

Whilst remote monitoring of cochlear implants has previ-
ously been looked at and deemed feasible [9], this study is 
the first of its kind to determine the efficacy of remote con-
sultations and assessments for patients waiting for considera-
tion of BCHD. One limitation of this study is that this has 
not compared the uptake rate with the rate prior to remote 
consultations; however, this is something that can be done 
as a future study retrospectively.

Conclusion

There were no communication issues and majority of 
patients who had remote BCHD assessments wanted to pro-
ceed with surgery. It is therefore possible to satisfactorily 
assess appropriately screened patients for BCHDs remotely 
with a structured approach and explanation of process and 
expectations. It might be possible to consider this type of 
consultation as an option for assessing potential candidates 
for BCHDs beyond the COVID-19 era to reduce the number 

Fig. 1  Types of hearing loss
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of hospital visits for patients especially for patients who have 
to travel long distances to get to the hospital or have mobil-
ity/transport limitations.
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