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Abstract: Telehealth promises increased access to hearing healthcare services, primarily in areas
where hearing healthcare resources are limited, such as within the South African public healthcare
system. Telehealth for hearing healthcare is especially important during the COVID-19 pandemic,
where physical distancing has been essential. This study aimed to describe audiologists’ perceptions
regarding telehealth services for hearing loss within South Africa’s public healthcare system. This
study was divided into two phases. During Phase 1, 97 audiologists completed an electronic survey
regarding their perceptions of telehealth for hearing loss within South African public sector hospitals.
Synchronous virtual focus-group discussions were conducted during Phase 2. Results indicated
that audiologists recognized telehealth services’ potential to improve hearing healthcare efficiency
within the public sector, and most (84.1%) were willing to use it. However, telehealth’s actual uptake
was low despite almost doubling during the COVID-19 pandemic. Prominent perceived barriers to
telehealth were primarily related to hospital resources, including the unavailability of equipment for
the remote hearing/specialized assessments, internet-related barriers, and limited IT infrastructure.
An increased understanding of telehealth in South Africa’s public healthcare system will assist
in identifying and in improving potential barriers to telehealth, including hospital resources and
infrastructure.

Keywords: hearing loss; hearing healthcare; hearing resources; audiology; telehealth; South Africa;
public healthcare

1. Introduction

Globally, 1.5 billion people are estimated to have a hearing loss, with 430 million
requiring rehabilitation services to address their disabling hearing loss [1]. By 2050, hearing
loss prevalence will likely escalate to 2.5 billion, with 700 million people at a minimum
requiring rehabilitation services [1]. At a micro-level, untreated hearing loss detrimentally
impacts an individual’s quality of life, psychosocial health, social-communicative compe-
tence, economic independence, and one’s family and communication partners [2–4]. At a
macro level, untreated hearing loss has implications for the country’s social and economic
development resulting in an annual global loss of approximately US$ 1 trillion [1,5,6].
Hearing loss is therefore considered a significant global health concern, where prompt
service provision to individuals affected by hearing loss is of utmost importance [7–9].

Int. J. Environ. Res. Public Health 2022, 19, 7780. https://doi.org/10.3390/ijerph19137780 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph19137780
https://doi.org/10.3390/ijerph19137780
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-8937-097X
https://orcid.org/0000-0002-7900-9600
https://orcid.org/0000-0001-8313-1636
https://orcid.org/0000-0003-4071-9864
https://doi.org/10.3390/ijerph19137780
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph19137780?type=check_update&version=1


Int. J. Environ. Res. Public Health 2022, 19, 7780 2 of 14

At present, there is a global shortage of hearing loss prevention and treatment pro-
grams [5]. Many individuals with hearing loss thus encounter challenges or barriers to
accessing hearing healthcare services worldwide due to associated costs and a shortage
of trained personnel [1,5,10–15]. There is also an unequal distribution of audiologists
in high-income countries with it being exacerbated in low- to middle-income countries
(LMIC) [1,5,11,13,14,16]. For instance, the majority (78%) of countries across Africa have
less than one audiologist per million population, whereas more than half (52%) of the coun-
tries in Europe have more than ten audiologists per million population [1,16,17]. The poor
audiologist-to-patient ratio, especially in LMICs, negatively impacts patients’ accessibility
to specialized hearing healthcare, including hearing loss diagnosis and management [1].
Consequently, audiology services cannot adequately manage the global burden of hearing
loss due to these ingrained barriers toward hearing healthcare [18]. It is thus critical for
hearing loss identification and treatment to be addressed from a different stance, using
innovative solutions [15].

Hearing healthcare service delivery via telehealth is a promising way to improve
access and affordability of hearing healthcare services, and it is recommended as a pri-
ority by the recent World Report on Hearing [1,11,14,18,19]. Telehealth refers to the use
of information and communication technology in healthcare, and it allows for hearing
healthcare accessibility to underserved populations across the globe [11]. The COVID-19
pandemic has further intensified the importance of telehealth and remote services due to
physical distancing and precautionary measures required during service provision [10,20].
In this scenario, where outpatient services are interrupted, telehealth may help to provide
immediate access to rehabilitation services, allow for continuous monitoring of patients
and improve patients’ health outcomes and quality of life [21]. Furthermore, there has been
a global change of attitude and improvement toward telehealth for hearing loss due to the
pandemic [22]. Low- and no-touch service delivery models are crucial for patients requiring
hearing healthcare as many of these patients are at increased risk for COVID-19 mortality
and morbidity due to their age since most patients requiring these services are above 65
years [20]. With the possibility of hearing care being provided to approximately 95% of
hearing-impaired adults in low- and no-touch service delivery models [20,23], the use of
telehealth for audiology service delivery during the COVID-19 pandemic and beyond is
important. Therefore, a well-thought-out strategy to include telehealth and remote services
can enable improved access to hearing healthcare and patient support, decrease costs
related to hearing healthcare, and decentralize access [10,24].

Despite increasing evidence promoting the use of telehealth in the field of audiology,
its clinical uptake has been slow, and there are limited reports of its utilization in everyday
clinical practice [10,25]. The successful implementation of telehealth in hearing healthcare
largely depends on the audiologists and their role in providing telehealth services [26].
Studies have been conducted on the attitudes of audiologists concerning telehealth prior
to the COVID-19 pandemic [27,28] and also during the COVID-19 pandemic [22,29–31].
While two of these studies were international studies [22,27], which included participants
from South Africa as part of their samples (16.8% [22] and 39.8% [27] of South African
participants), the results did not indicate whether the audiologists represented private or
public healthcare systems. The majority (84%) of the South African population relies solely
on public sector services in contrast to a marginal 16% of the population served by South
Africa’s self-funded private sector [32,33]. This inequality in South African healthcare is
further exacerbated by patients’ unequal accessibility and their outcomes across the urban
and rural public healthcare sectors [33]. Therefore, audiologists’ perceptions of telehealth
services within the South African public healthcare system across urban and rural areas
must be recognized.

In line with the 2021 World Report on Hearing, which has prioritized telehealth to
make hearing care more accessible, understanding the perceptions of hearing healthcare
professionals can support guidance for future implementations of telehealth services [1].
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Therefore, the current study aimed to describe audiologists’ perceptions of telehealth
services for hearing loss in South Africa’s public healthcare system

2. Materials and Methods

Research and ethical approval for this study were obtained from the Research Ethics
Committee of the Faculty of Humanities, University of Pretoria, South Africa (HUM005/1019)
before any participants were recruited for this study.

A survey-based cross sectional study with a subsequent thematic qualitative analysis,
applying triangulation, was employed using a two-phase process involving an online
survey in Phase 1 followed by focus group discussions in Phase 2. This research design
facilitated a deeper and more rigorous understanding of audiologists’ perceptions of
telehealth services in South Africa’s public healthcare sector by combining both quantitative
(explorative) and qualitative (deepening) data.

2.1. Study Population

In 2020, 182 public hospitals across South Africa, including district, regional, provincial
tertiary, central, and specialized hospitals, had audiology departments, with approximately
380 audiologists employed across these hospitals [34]. All qualified audiologists employed
at these public hospitals were considered eligible participants for this study. More than
one audiologist per hospital was allowed to participate in this study and to provide their
perspectives on telehealth service delivery for hearing loss within the public sector.

2.2. Materials for Data Collection

In Phase 1, data were collected by means of a self-administered survey explicitly
developed for the purpose of this study. First, a pilot study involving five volunteering
audiologists employed within South African public sector hospitals was conducted to
establish the validity of the newly developed survey. The expert panel had some minor
recommendations (sentence reconstruction for questions eight and nine for clarity pur-
poses), which were incorporated into the survey. An item content validity index (I-CVI)
was computed, which provided the proportion of experts agreeing on an item [35]. An
acceptable I-CVI value is 1 when the expert panel consists of three to five experts [36].
Content validity was established since the I-CVI equaled 1 for each item in the newly
developed survey.

The survey was used to obtain information concerning audiologists’ perceptions of
telehealth services for hearing loss in South Africa’s public healthcare system. It included
nine closed-ended questions, with one open-ended question included (Supplementary Ma-
terials S1). The survey comprised three sub-sections; (i) audiologists’ demographics (two
questions), (ii) hospital’s demographics (one question), and (iii) audiologists’ perceptions
of telehealth services in South Africa’s public healthcare system (seven questions). Four
questions (questions five, six, seven, and nine) included in the survey were adapted from an
international survey [22]. Question nine of the survey (potential barriers toward telehealth
service delivery) consisted of 22 statements, and audiologists rated their responses on a
5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Response rat-
ings of ‘strongly agree’ and ‘agree’ were grouped together as an ‘agree’ response, response
ratings of ‘strongly disagree’ and ‘disagree’ were grouped together as a ‘disagree’ response,
response ratings for ‘either no comment or statement not applicable to respondent’ are
indicated as a neutral response. Incomplete or no responses to questions in the survey were
processed as missing values.

In Phase 2 of the study, qualitative data were collected to expand and to substantiate
findings from the survey. Two virtual focus group discussions were conducted, consisting
of four and five audiologists in each respective focus group. A semi-structured focus group
guide was compiled, which provided structure and an agenda for audiologists whilst
engaged in conversation (Supplementary Materials S2). The questions were formulated
to probe audiologists’ perspectives on telehealth, the use of telehealth practices within
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the public sector workplace, the patients they felt would benefit from telehealth services,
their perceived advantages or benefits of telehealth, as well as their perceived concerns
regarding telehealth.

2.3. Procedures

In Phase 1 of this study, all 380 audiologists employed within public sector hospitals
(district, regional, tertiary, central, and specialized hospitals) in 2020 were invited to partici-
pate in the survey via email. The audiologists were sent via email the information letter
detailing the nature of the study and their level of involvement, along with the website link
to the online survey utilized for this study.

Once audiologists clicked on the website link, an informed consent page opened, and
only audiologists who electronically consented to participation proceeded to the survey.
Data for Phase 1 of the study were collected over a one-month period during the COVID-19
pandemic when the country was under level one lockdown. The response rate was 25.5%
in a purposive sample of 97 audiologists who responded to the survey, nine of whom
participated in Phase 2 of the study.

At the end of the survey, participating audiologists were asked whether they would be
interested in participating in the second phase of this study, namely synchronous, virtual
focus group discussions. A total of 45 audiologists expressed interest in participating
in Phase 2, and they were subsequently sent via email the information letter detailing
the nature of Phase 2 and the website link to provide informed consent and indicate
their preferred availability for the focus groups. Of the 45 interested audiologists, nine
audiologists were available and provided consent allowing for two focus groups. The focus
group discussions were conducted and recorded using a web-based virtual communication
platform (Microsoft Teams). The primary researcher (A.B) administered the role of the
facilitator of each focus group discussion. Each focus group discussion was recorded and
transcribed following the discussion for data analyses.

2.4. Data Analysis

The quantitative data of Phase 1 (close-ended questions of the survey) were captured
in Microsoft Excel (2017), and Statistical Package for Social Sciences SPSS (Version 26) was
used to analyze the data. Cronbach’s Alpha test was used to calculate internal consistency
for the scale used for Question 9 (potential barriers toward telehealth service delivery) in
the questionnaire. An exploratory factor analysis (EFA) was subsequently conducted on
Question 9 with the Kaiser–Meyer–Olkin (KMO) and Bartlett’s test of sphericity considered
to see whether the data is suitable for dimension reduction. The KMO value of 0.759 is
middling (i.e., acceptable) [37], indicating that the data is suitable for factor analysis. The
p-value of Bartlett’s test of sphericity is less than 0.05 (p < 0.001), indicating that there is
evidence that dimension reduction can be done. After conducting the EFA (using Promax
rotation to allow for constructs to be correlated, as was evident from the Component Corre-
lation Matrix) and dropping items with low loadings on factors/constructs, a summary of
the final set of constructs, item statements, and Cronbach’s Alpha values for Question 9
can be found in Table S1. It is generally accepted that a Cronbach’s alpha value of 0.70 or
greater is a reasonable indication of the reliability of a scale [38]. However, some authors
have indicated that the alpha value of 0.60 is also considered acceptable [39–41]. Thus,
since all Cronbach’s alpha values ranged from 0.690 to 0.927, the instrument’s reliability
was established. Furthermore, using the formula of Bonett (2002) for constructs of 3 items
(which is the case for this questionnaire), the minimum sample size required for Cronbach’s
alpha is 31 observations [42], which we exceeded.

Qualitative content analysis of the responses to both the open-ended survey question
(Question 10) and the focus group discussions was conducted utilizing the conventional
approach as identified by Braun and Clark [43] (Figure 1).
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3. Results
3.1. Quantitative Results

Of the 97 participating audiologists, 49 (50.5%) worked at district level, 17 (17.5%)
at regional, 23 (23.7%) at tertiary, four (4.1%) at central, and four (4.1%) at specialized
levels of care public sector hospitals. The majority of the participating audiologists (90.7%,
n = 88) held a bachelor’s degree in audiology, or a dual (speech-language pathology and
audiology) degree, whilst nine (9.3%) of the audiologists held a master’s degree.

Almost one-fifth of the audiologists indicated that their hospital presently used tele-
health services for hearing healthcare (19.6%, n = 19), and almost one-tenth were unsure
(9.3%, n = 9) of whether they were using telehealth or not. Both these groups went on to
then select the applicable type(s) of telehealth options used from a list provided, although
the questionnaire stated that only those that responded ‘yes’ to the question of whether
their workplace currently used telehealth should go on to list the types of telehealth they
were using. The most frequently reported type was audio or video conferencing (64.3%,
n = 18/28), followed by mobile phone technology and applications (28.6%, n = 8/28), and
websites (25.0%, n = 7/28) (Figure 2).

Of the audiologists who perceived that their hospital was not using any telehealth
services (71.1%, n = 69/97), 84.1% (n = 53/63) indicated that they would be willing to use it
(Table 1).

When asked to indicate their level of agreement on potential barriers toward service
delivery, poor patient access to the internet was the most prominent perceived barrier
reported by the audiologists (95.3%, n = 82/86) (Figure 3). Furthermore, audiologists
also indicated that internet access at their hospital was unreliable (77.9%, n = 67/86) and
that internet access at their hospital did not have enough bandwidth 74.4% (n = 64/86)
(Figure 3).
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Table 1. Audiologists’ perceptions of telehealth practices within their hospital setting (n = 97).

Telehealth use by audiologists % (n)

Unaware of what telehealth entails 8.2 (8)
Not willing to use telehealth 2.1 (2)

Willing, but no resources 74.2 (72)
Using telehealth, and it is effective 8.2 (8)

Other 7.2 (7)

Use of telehealth services pre-COVID-19 setting % (n)

No 87.6 (85)
Yes 7.2 (7)

Unsure 5.2 (5)

Use of telehealth services currently (during COVID-19
setting) % (n)

No 71.1 (69)
Yes 19.6 (19)

Unsure 9.3 (9)

Willingness to use telehealth services * % (n)

No 6.4 (4)
Yes 84.1 (53)

Unsure 9.5 (6)
* n value is altered since this question was only applicable to the 69 audiologists who previously indicated that
they did not use telehealth services (missing data for six audiologists).

Items are shown in order of most significant barrier and are slightly abbreviated from
the phrases used in the survey; see Supplementary Materials S1 for the full text of survey
questions and answers.

3.2. Qualitative Findings

For the focus group discussions, four of the audiologists attended the first focus group
discussion, and five attended the second. Four audiologists worked in tertiary-, three in
district-, one in central-, and one in regional-level hospitals. Seven of the audiologists were
production-level therapists, and two audiologists were the heads of their departments.

Following inductive thematic content analysis of the two focus group discussions,
it became apparent that the identified focus group themes corresponded to the themes
identified in the open-ended question analysis: (1) clinical practices, (2) hearing healthcare
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resources, (3) patient restrictions impacting hearing healthcare, and (4) perceived benefits
of telehealth. Therefore, the results from the open-ended question in the survey and focus
group responses were integrated (Table 2).
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Table 2. Themes, Categories, Descriptions, and Illustrative Examples of Focus Group Discussion on
Perceptions of Telehealth Services for Hearing Loss in the Public Healthcare System.

Themes and Sub-Themes Description Illustrative Examples

1. Clinical practices

Limitations of remote hearing
healthcare

Not applicable to all populations; hearing
loss and language barriers affect
telehealth communication.

‘Certain information is better understood by
physical contact rather than electronic contact.
Patients with multiple disabilities may struggle even
further.’
‘Hearing loss and language barriers through
telephones and other technology can hamper ability
to communicate.’

Impersonal nature; negative impact on
patient relationship.

‘In a field like Audiology, where patients’ main
difficulty is hearing, it may be difficult to impossible
to get messages across to them effectively.’

Quality of service and audiologists’
preferences for face-to-face consultations.

‘For me, even if the infrastructure is in place, I am
not really in favour of telehealth. I prefer to render
quality face to face interaction types of services and
feel that this can’t be replaced by telehealth.’
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Table 2. Cont.

Themes and Sub-Themes Description Illustrative Examples

Limitations of South Africa’s
public healthcare setting

Limitations and challenges in the
healthcare system question the feasibility
and the viability of telehealth within this
setting.

‘Public health institutions, especially at primary
healthcare level and those in rural areas are also too
poorly equipped to be able to effectively provide
these services. Telehealth in South Africa’s public
health system thus faces large barriers to be
successfully implemented at this time.’

Policy and protocol Lack of policies, protocols, and guidelines
to guide the use of telehealth.

‘My concern is with the record-keeping. When
patients come in for an appointment, I know the
procedure. With telehealth, there are no clear
guidelines. Also, there are no protocols to
distinguish when to use what form of telehealth and
no guidelines.’

Knowledge and training

Increased telehealth training needed for
audiologists; knowledge and training to
hospital management and policymakers;
promotion and awareness of telehealth
services.

‘The telehealth system is grossly underdeveloped
and requires additional training by all healthcare
workers.’
‘If leaders and those in power can be educated about
telehealth, it can be easier to have access to
equipment necessary for telehealth.’
‘There is a lack of public awareness and
understanding of the potential benefits of telehealth’.

2. Hearing healthcare
resources

Information systems and
technology

Lack of IT and software support required,
including limited or no access to the
internet at hospitals.

‘Telehealth services are a great challenge in low
resourced hospitals or rural communities. Thus,
access to reliable internet and coverage remains the
greatest barrier to achieving telehealth services.’

Equipment and infrastructure Lack of equipment and infrastructural
resources.

‘Unfortunately, the public health system hasn’t really
invested in procurement of equipment which is
telehealth compatible.’

Human resources Shortage of audiology staff in many of
the South African public sector hospitals.

‘In government, we know that the organogram is
constantly changing, posts are frozen if therapists
leave, and new therapists are seldom hired, so the
staffing, in addition to the hospital’s infrastructure,
is a big challenge to telehealth.’

3. Patient restrictions
impacting hearing healthcare

Financial resources
Many patients are unable to afford the
resources required to access telehealth
services.

‘South Africa’s public healthcare system is largely
used by people from poor socio-economic
backgrounds, and thus unable to access the
technology required to receive telehealth services.’

Education
High percentage of uneducated and/ or
illiterate patients receive public
healthcare sector services.

‘A majority of our patients are not educated, thus
making the use of teleaudiology almost impossible.’
‘Most patients are from very poor backgrounds and
are illiterate.’

Employment Employment status impacts patients’
ability to access telehealth services. ‘Most patients served in public are unemployed.’
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Table 2. Cont.

Themes and Sub-Themes Description Illustrative Examples

4. Perceived benefits of
telehealth

Accessibility to services

Increased accessibility of cost-efficient
and time-efficient audiology services to a
broader population,-eliminating
transport and travelling costs; the
convenience of telehealth for patients and
audiologists.

‘I believe telehealth has the potential to bridge the
access gap for patients, particularly those living in
rural areas who have limited access to hearing health
professionals.’
‘For me, the biggest advantage is the convenience.
The convenience for ourselves as well as our
patients. It means that reduces their travel time and
a whole lot of anxiety.’

COVID-19 pandemic

Current COVID-19 pandemic highlights
the usefulness and the value of telehealth
services as a means of infection control
and minimizing the risk of contact.

‘Telehealth services is a viable solution considering
the pandemic’
‘It would assist a lot, especially during this pandemic
(to reduce infection).’

Potential and willingness to
use

Recognition of potential use of telehealth
and willingness to use it; the need to
adapt and to modify telehealth practices
according to available resources.

‘Telehealth requires adaption. Many might display
hesitation, but we need to keep up and ‘go with the
flow’ in an ethical way using evidence-based
practices for telehealth.’
‘I believe that telehealth has the ability to work well
in the public sector.’

4. Discussion

This study investigated audiologists’ perceptions of telehealth for hearing health-
care services within the South African public healthcare system, and it found low use of
telehealth services before the COVID-19 pandemic. The use of these services increased
during the COVID-19 pandemic. Hospital- and patient-related barriers to telehealth were
mentioned by audiologists, and the most prominent perceived benefit of telehealth services
was increased accessibility to hearing healthcare services.

Telehealth services in hearing healthcare increased as a result of the COVID-19 pan-
demic, from only 7.2% reporting its use before COVID-19 to almost 19.6% using it during
the pandemic. Similarly, other studies have previously reported an increase in telehealth to
deliver audiology services during the COVID-19 pandemic [22,31]. Most (84.1%) audiolo-
gists who indicated that their hospitals were not providing telehealth services were willing
to use it. These findings are in line with previous study findings, which demonstrated that
audiologists are cognizant of telehealth’s ability to improve audiological service delivery in
general [27,28] and during the COVID-19 pandemic specifically [22,30,31]. Similarly, the
qualitative data obtained on the perceived benefits of telehealth in this study indicated
that audiologists believe telehealth has potentially positive outcomes for patient travel and
travel costs, increased patient accessibility to audiological service delivery, and convenience
for audiologists as well as patients. These reported positive telehealth enablers are compa-
rable to the data of Singh et al. (2014), Saunders et al. (2021), and Eikelboom et al. (2021).
Furthermore, in this study, audiologists perceived telehealth as a valuable tool during the
COVID-19 pandemic for infection control purposes and to minimize the risk of contact.

Despite a general recognition of the potential telehealth service delivery holds in the
field of hearing healthcare, the actual perceived use of telehealth during the COVID-19
pandemic in the current study was significantly lower than that reported in previous
studies. The reported telehealth usage of an international survey spanning 44 countries
reported that 61.9% of audiologists in their study used telehealth services during the
pandemic [22]. When looking specifically at an upper-income country such as the UK [31],
the usage percentage increases to 98%. The reason for this vast discrepancy may be due to
the scarce healthcare resources available in South African public healthcare systems.
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Identifying perceived barriers toward telehealth is important to understand the reason
behind the low uptake within South Africa’s public healthcare system and address the
concerns accordingly. In line with the findings from Eikelboom et al. (2021), the least
significant barriers perceived by audiologists in this study were related to the audiologists
themselves (audiologists’ confidence and job security). More commonly perceived barriers
included training, multiple technologies needed for hearing aids, limited scope for remote
aural rehabilitation sessions, and limitations in programming hearing aids remotely. The
most significant perceived barriers were external to the audiologists and involved patient-
related aspects such as limited/poor patient access to the internet and patients’ lack of
confidence to use technology. It also included barriers related to resources, such as the
unavailability of equipment for remote hearing and specialized assessments, internet-
related barriers, limited IT infrastructure, and limited protocols for telehealth. The majority
of these audiologist-perceived barriers toward telehealth were reiterated by audiologists in
their open-ended responses and during the focus group discussions, and they were also
recently mentioned in other studies as well [22,27,29–31,44].

The South African health system is dichotomized [45]. Most South Africans rely on
public healthcare sector services, where hearing healthcare is unfortunately not prioritized
because South Africa faces a quadruple burden of disease [32,33,45]. Furthermore, a recent
national study on hearing healthcare in South Africa concluded that hearing healthcare
resources and services are perceived by audiologists as lacking within the South African
public healthcare system [46]. Therefore, it is not surprising that during open-ended
responses and focus group discussions, audiologists in the current study indicated that
limitations and challenges within the public healthcare system would make one question
the feasibility and the viability of telehealth within this setting. In part, it also justifies
why 74.1% of audiologists in the current study indicated that they would be willing to
use telehealth but did not have the resources to do so. A shortage of healthcare resources
was further emphasized by the qualitative data obtained. As reported in this study, many
public sector hospitals in South Africa have limited access to IT support and internet,
equipment, infrastructure, and human resources, all of which are crucial for implementing
telehealth practices. Previous studies within the South African public healthcare system
have revealed a shortage of audiologists as well as infrastructural, equipment, and financial
challenges within public sector audiology departments [46,47]. Ring-fenced funding to
support prioritized initiatives to improve the accessibility of hearing healthcare services
such as telehealth within South Africa’s public healthcare system is therefore warranted.

Another prominent perceived barrier to telehealth was the restrictions faced by pa-
tients attending these public sector hospitals, as indicated by both the qualitative and the
quantitative data. In line with this study’s findings, uncertainties on the part of audiologists
on whether their patients would cope with the technology needed for telehealth were
also reported in other studies [22,26,31,44,48]. A recent study investigating the effect of
self-perceived digital proficiency on the uptake of hearing healthcare services demonstrated
that patients who sought hearing healthcare services at the Hearing Research Clinic Non-
Profit Company were proficient in using mobile devices or computers [49]. However, this
study included participants with internet access and who were financially able to pay
for hearing health services [49] as opposed to patients attending public sector hospitals
and whose socio-economic status may be different. Many of these patients come from
poor socio-economic backgrounds and deep rural areas, where poverty, unemployment,
insufficient levels of education, illiteracy [50], and the affordability of data costs could
negatively impact their access to the technology required for telehealth services and their
confidence to use this technology. Therefore, despite the global increase in mobile penetra-
tion and roughly one-third of the South African population utilizing smartphones [51,52],
further research into smartphone ownership/accessibility amongst patients receiving South
African public sector services will provide more insight into the possibilities for telehealth
and particularly mHealth within this sector. Furthermore, recent research has emphasized
the crucial role audiologists need to play to promote technological literacy to help patients
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communicate on virtual platforms in response to their new hearing needs when using
telehealth [53].

Telehealth services are a promising tool for improving the accessibility of hearing
healthcare services [54,55], especially within the resource-strained South African public
healthcare system [46,47]. The COVID-19 pandemic has further highlighted its usefulness
in increasing accessibility to audiological services to patients, even more so when lockdown
measures are in place, thereby necessitating remote service options [10,56]. Ultimately,
the provision of telehealth for audiological service delivery depends on multiple factors
such as the audiologists themselves, infrastructure, access to high-speed internet, cost,
and socio-cultural aspects [26]. Data obtained from this study can guide national policy
toward improving hearing healthcare resources within South Africa at a national level,
especially within the public healthcare system. This will ensure that the public sector is
well-resourced to competently deliver hearing healthcare services, including telehealth
services, to all patients in need of these services.

Limitations of this study include a relatively low response rate (approximately 1 in
4). However, recently [57], and especially during the COVID-19 pandemic [58], response
rates to online surveys have declined dramatically due to the rise of online surveys, survey-
based studies, and online information requests, and a greater awareness of privacy issues.
These issues all lead to a phenomenon known as survey fatigue resulting in decreased
response rates. A future recommendation would be to explore a more direct in-person
approach (i.e., delivering surveys in person and collecting them); however, these options
were limited during the COVID-19 pandemic, when data collection for this study took
place. Furthermore, it is worth mentioning that the number of focus group discussions
and the sample size for Phase 2 of the study were in fact sufficient in order to reach data
saturation [59,60]. Even though this sample represents the perceptions of audiologists
across the different levels of care within the South African public healthcare system (district,
regional, tertiary, central, and specialized), it does not represent the national population
of audiologists within the public sector. It should also be noted that only audiologists
familiar with telehealth services can accurately opine on the value of telehealth services to
their patients. While this study did not focus on only audiologists familiar with telehealth
services, future research should focus on this to determine its value to patients within
South African public sector hospitals. Nevertheless, this was the first study to exclusively
investigate the perceptions of telehealth services for hearing loss within the South African
public healthcare system.

5. Conclusions

The majority of public sector audiologists reported a willingness to use telehealth
services. They were also aware of its potential to improve hearing healthcare accessibility
and efficiency within the public sector, especially during the COVID-19 pandemic. How-
ever, the uptake of telehealth services was poor despite more than doubling during the
COVID-19 pandemic. Prominent barriers that were primarily identified related to limita-
tions in hospitals’ resources and patient-related barriers, including patient restrictions that
impacted their means to access required telehealth technology and a lack of confidence that
patients were in a favorable position to receive telehealth services.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph19137780/s1, Table S1: Constructs, Items per Construct
and the Corresponding Cronbach’s Alpha Values.

Author Contributions: Conceptualization, A.B., T.l.R., D.W.S., M.A.G., K.S. and F.M.-A.; methodol-
ogy, A.B., T.l.R. and F.M.-A.; formal analysis, A.B. and M.A.G.; investigation, A.B.; data curation, A.B.;
writing—original draft preparation, A.B.; writing—review and editing, A.B., T.l.R., D.W.S., M.A.G.,
K.S. and F.M.-A.; supervision, F.M.-A. and T.l.R.; project administration, A.B.; funding acquisition,
F.M.-A. All authors have read and agreed to the published version of the manuscript.

https://www.mdpi.com/article/10.3390/ijerph19137780/s1
https://www.mdpi.com/article/10.3390/ijerph19137780/s1


Int. J. Environ. Res. Public Health 2022, 19, 7780 12 of 14

Funding: This research was funded with assistance from the Andrew W Mellon Foundation’s grant
entitled “Supra-Institutional Initiative on the Advancement of Black South Africans within the Arts,
Humanities, and Social Sciences”, grant number G-41500687.

Institutional Review Board Statement: This study was approved by the Research Ethics Committee
of the Faculty of Humanities, University of Pretoria, South Africa (HUM005/1019) before any
participants were recruited for this study.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study prior to data collection.

Data Availability Statement: The data supporting this study’s findings are available on request
from the corresponding author (F.M.-A.). The data are not publicly available due to their containing
information that could compromise the privacy of research participants.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References
1. World Health Organization. World Report on Hearing. Available online: https://www.who.int/publications/i/item/world-

report-on-hearing (accessed on 21 April 2021).
2. Brodie, A.; Smith, B.; Ray, J. The impact of rehabilitation on quality of life after hearing loss: A systematic review. Eur. Arch.

Otorhinolaryngol. 2018, 275, 2435–2440. [CrossRef] [PubMed]
3. Shield, B.; Evaluation of the Social and Economic Costs of Hearing Impairment. A Report for Hear-It. Available online: https:

//www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf (accessed on 2 June 2019).
4. Ratanjee-Vanmali, H.; Swanepoel, D.W.; Laplante-Lévesque, A. Characteristics, Behaviours and readiness of persons seeking

hearing healthcare online. Int. J. Audiol. 2019, 58, 107–115. [CrossRef] [PubMed]
5. Swanepoel, D.W.; Le Roux, R. Improving Equitable Access to Hearing Care. Hear. J. 2018, 71, 43. [CrossRef]
6. World Health Organization. Addressing the Rising Prevalence of Hearing Loss. Available online: https://apps.who.int/iris/

bitstream/handle/10665/260336/9789241550260-eng.pdf?sequence=1&ua=1 (accessed on 4 June 2019).
7. The Lancet. Hearing loss: An important global health concern. Lancet 2016, 387, 2351. [CrossRef]
8. Wilson, B.S.; Tucci, D.L.; Merson, M.H.; O’Donoghue, G.M. Global hearing health care: New findings and perspectives. Lancet

2017, 390, 2503–2515. [CrossRef]
9. Tao, K.F.M.; Moreira, T.d.C.; Jayakody, D.M.P.; Swanepoel, D.W.; Brennan-Jones, C.G.; Coetzee, L.; Eikelboom, R.H. Teleaudiology

hearing aid fitting follow-up consultations for adults: Single blinded crossover randomised control trial and cohort studies. Int. J.
Audiol. 2021, 60, S49–S60. [CrossRef]

10. Muñoz, K.; Nagaraj, N.K.; Nichols, N. Applied tele-audiology research in clinical practice during the past decade: A scoping
review. Int. J. Audiol. 2020, 60, S4–S12. [CrossRef]

11. Swanepoel, D.W.; Clark, J.L.; Koekemoer, D.; Hall, J.W., III; Krumm, M.; Ferrari, D.V.; McPherson, B.; Olusanya, B.O.; Mars,
M.; Russo, I.; et al. Telehealth in audiology: The need and potential to reach underserved communities. Int. J. Audiol. 2010, 49,
195–202. [CrossRef]

12. Goulios, H.; Patuzzi, R.B. Audiology education and practice from an international perspective. Int. J. Audiol. 2008, 47, 647–664.
[CrossRef]

13. Mulwafu, W.; Ensink, R.; Kuper, H.; Fagan, J. Survey of ENT services in sub-Saharan Africa: Little progress between 2009 and
2015. Glob. Health Action 2017, 10, 1289736. [CrossRef]

14. World Health Organization. Multi-Country Assessment of National Capacity. Available online: https://www.who.int/
publications/i/item/9789241506571 (accessed on 16 July 2021).

15. Swanepoel, D.W. eHealth Technologies Enable more Accessible Hearing Care. Semin. Hear. 2020, 41, 133–140. [CrossRef]
16. Kamenov, K.; Martinez, R.; Kunjumen, T.; Chadha, S. Ear and Hearing Care Workforce: Current Status and its Implications. Ear

Hear. 2021, 42, 249–257. [CrossRef] [PubMed]
17. Haile, L.M.; Kamenov, K.; Briant, P.S.; Orji, A.U.; Steinmetz, J.D.; Abdoli, A.; Abdollahi, M.; Abu-Gharbieh, E.; Afshin, A.; Ahmed,

H.; et al. Hearing loss prevalence and years lived with disability, 1990–2019: Findings from the Global Burden of Disease Study
2019. Lancet 2021, 397, 996–1009. [CrossRef]

18. Swanepoel, D.; Clark, J.L. Hearing healthcare in remote or resource-constrained environments. J. Laryngol. Otol. 2019, 133, 11–17.
[CrossRef] [PubMed]

19. Clark, J.L.; Swanepoel, D.W. Technology for hearing loss—As We Know it, and as We Dream it. Disabil. Rehabil. Assist. Technol.
2014, 9, 408–413. [CrossRef] [PubMed]

20. Swanepoel, D.W.; Hall, J.W. Making Audiology Work during COVID-19 and beyond. Hear. J. 2020, 73, 20, 22, 23, 24. [CrossRef]
21. Turolla, A.; Rossettini, G.; Viceconti, A.; Palese, A.; Geri, T. Musculoskeletal Physical Therapy during the COVID-19 Pandemic: Is

Telerehabilitation the Answer? Phys. Ther. 2020, 100, 1260–1264. [CrossRef]

https://www.who.int/publications/i/item/world-report-on-hearing
https://www.who.int/publications/i/item/world-report-on-hearing
http://doi.org/10.1007/s00405-018-5100-7
http://www.ncbi.nlm.nih.gov/pubmed/30159730
https://www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf
https://www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf
http://doi.org/10.1080/14992027.2018.1516895
http://www.ncbi.nlm.nih.gov/pubmed/30289050
http://doi.org/10.1097/01.HJ.0000532398.21300.2f
https://apps.who.int/iris/bitstream/handle/10665/260336/9789241550260-eng.pdf?sequence=1&ua=1
https://apps.who.int/iris/bitstream/handle/10665/260336/9789241550260-eng.pdf?sequence=1&ua=1
http://doi.org/10.1016/S0140-6736(16)30777-2
http://doi.org/10.1016/S0140-6736(17)31073-5
http://doi.org/10.1080/14992027.2020.1805804
http://doi.org/10.1080/14992027.2020.1817994
http://doi.org/10.3109/14992020903470783
http://doi.org/10.1080/14992020802203322
http://doi.org/10.1080/16549716.2017.1289736
https://www.who.int/publications/i/item/9789241506571
https://www.who.int/publications/i/item/9789241506571
http://doi.org/10.1055/s-0040-1708510
http://doi.org/10.1097/AUD.0000000000001007
http://www.ncbi.nlm.nih.gov/pubmed/33480624
http://doi.org/10.1016/S0140-6736(21)00516-X
http://doi.org/10.1017/S0022215118001159
http://www.ncbi.nlm.nih.gov/pubmed/30022744
http://doi.org/10.3109/17483107.2014.905642
http://www.ncbi.nlm.nih.gov/pubmed/24712413
http://doi.org/10.1097/01.HJ.0000669852.90548.75
http://doi.org/10.1093/ptj/pzaa093


Int. J. Environ. Res. Public Health 2022, 19, 7780 13 of 14

22. Eikelboom, R.H.; Bennett, R.J.; Manchaiah, V.; Parmar, B.; Beukes, E.; Rajasingam, S.L.; Swanepoel, D.W. International survey of
audiologists during the COVID-19 pandemic: Use of and attitudes to telehealth. Int. J. Audiol. 2022, 61, 283–292. [CrossRef]

23. Expanding Insurance Coverage of Teleaudiology. Hear. J. 2020, 73, 16. [CrossRef]
24. Swanepoel, D.W. New hearing healthcare service-delivery models with connected technologies. ENT Audiol. News 2019, 28,

48–50.
25. Ratanjee-Vanmali, H.; Swanepoel, D.W.; Laplante-Lévesque, A. Patient uptake, experience, and satisfaction using web-based and

face-to-face hearing health services: Process evaluation study. J. Med. Internet Res. 2020, 22, e15875. [CrossRef] [PubMed]
26. Ravi, R.; Gunjawate, D.R.; Yerraguntla, K.; Driscoll, C. Knowledge and Perceptions of Teleaudiology among Audiologists: A

Systematic Review. J. Audiol. Otol. 2018, 22, 120–127. [CrossRef] [PubMed]
27. Eikelboom, R.H.; Swanepoel, D.W. International Survey of Audiologists’ Attitudes Toward Telehealth. Am. J. Audiol. 2016, 25,

295–298. [CrossRef] [PubMed]
28. Singh, G.; Pichora-Fuller, M.K.; Malkowski, M.; Boretzki, M.; Launer, S. A survey of the attitudes of practitioners toward

teleaudiology. Int. J. Audiol. 2014, 53, 850–860. [CrossRef]
29. Elbeltagy, R.; Waly, E.H.; Bakry, H.M. Teleaudiology practice in COVID-19 pandemic in Egypt and Saudi Arabia. J. Otol. 2022, 17,

78–83. [CrossRef]
30. Zaitoun, M.; Alqudah, S.; Al Mohammad, H. Audiology practice during COVID-19 crisis in Jordan and Arab countries. Int. J.

Audiol. 2022, 61, 21–28. [CrossRef]
31. Saunders, G.H.; Roughley, A. Audiology in the time of COVID-19: Practices and opinions of audiologists in the UK. Int. J. Audiol.

2021, 60, 255–262. [CrossRef]
32. Mayosi, B.M.; Benatar, S.R. Health and Health Care in South Africa—20 Years after Mandela. N. Engl. J. Med. 2014, 371, 1344–1353.

[CrossRef]
33. Pillay, M.; Tiwari, R.; Kathard, H.; Chikte, U. Sustainable workforce: South African Audiologists and Speech Therapists. Hum.

Resour. Health 2020, 18, 47. [CrossRef]
34. South African Department of Health Regulations relating to categories of hospitals. Gov. Gaz. 2012, 185, 3–28. [CrossRef]
35. Yusoff, M.S.B. ABC of Content Validation and Content Validity Index Calculation. Educ. Med. J. 2019, 11, 49–54. [CrossRef]
36. Polit, D.F.; Beck, C.T.; Owen, S.V. Is the CVI an acceptable indicator of content validity? Appraisal and recommendations. Res.

Nurs. Health 2007, 30, 459–467. [CrossRef] [PubMed]
37. Hutcheson, G. The Multivariate Social Scientist; SAGE Publications, Ltd.: London, UK, 1999; ISBN 9780761952015.
38. Field, A. Discovering Statistics Using IBM SPSS Statistics, 5th ed.; SAGE Publications: Thousand Oaks, CA, USA, 2018; ISBN

1526419513/9781526419514.
39. Darusalam, G. Kesahan dan Kebolehpercayaan Dalam Kajian Kuantitatif dan Kualitatif. J. Inst. Perguran Islam 2008, 61–82.
40. van Griethuijsen, R.A.L.F.; van Eijck, M.W.; Haste, H.; den Brok, P.J.; Skinner, N.C.; Mansour, N.; Savran Gencer, A.; BouJaoude, S.

Global Patterns in Students’ Views of Science and Interest in Science. Res. Sci. Educ. 2015, 45, 581–603. [CrossRef]
41. Zhan, Z.; Wei, Q.; Hong, J.-C. Cellphone addiction during the COVID-19 outbreak: How online social anxiety and cyber danger

belief mediate the influence of personality. Comput. Human Behav. 2021, 121, 106790. [CrossRef]
42. Bonett, D.G. Sample Size Requirements for Testing and Estimating Coefficient Alpha. J. Educ. Behav. Stat. 2002, 27, 335–340.

[CrossRef]
43. Byrne, D. A worked example of Braun and Clarke’s approach to reflexive thematic analysis. Qual. Quant. 2022, 56, 1391–1412.

[CrossRef]
44. Parmar, B.; Beukes, E.; Rajasingam, S. The impact of COVID-19 on provision of UK audiology services & on attitudes towards

delivery of telehealth services. Int. J. Audiol. 2022, 61, 228–238. [CrossRef]
45. Kerr, G.; Tuomi, S.; Müller, A. Costs involved in using a cochlear implant in South Africa. S. Afr. J. Commun. Disord. 2012, 59,

16–26. [CrossRef]
46. Bhamjee, A.; le Roux, T.; Schlemmer, K.; Graham, M.; Mahomed-asmail, F. Audiologists’ perceptions of hearing healthcare

resources and services in South Africa’s public healthcare system. Heal. Serv. Insights 2022. submitted. [CrossRef]
47. Theunissen, M.; Swanepoel, D. Early hearing detection and intervention services in the public health sector in South Africa. Int. J.

Audiol. 2008, 47, S23–S29. [CrossRef] [PubMed]
48. Bush, M.L.; Thompson, R.; Irungu, C.; Ayugi, J. The Role of Telemedicine in Auditory Rehabilitation. Otol. Neurotol. 2016, 37,

1466–1474. [CrossRef] [PubMed]
49. Ratanjee-Vanmali, H.; Swanepoel, D.W.; Laplante-Lévesque, A. Digital proficiency is not a significant barrier for taking up

hearing services with a hybrid online and face-to-face model. Am. J. Audiol. 2020, 29, 785–808. [CrossRef]
50. Mcintyre, D.; Ataguba, J. Access to Quality Health Care in South Africa: Is the Health Sector Contributing to Addressing the

Inequality Challenge? Available online: https://www.parliament.gov.za/storage/app/media/Pages/2017/october/High_
Level_Panel/Commissioned_reports_for_triple_challenges_of_poverty_unemployment_and_inequality/Diagnostic_Report_
on_Access_to_Quality_Healthcare.pdf (accessed on 30 March 2022).

51. Gladden, C.; Beck, L.; Chandler, D. Tele-audiology: Expanding Access to Hearing Care and Enhancing Patient Connectivity. J.
Am. Acad. Audiol. 2015, 26, 792–799. [CrossRef] [PubMed]

52. Statista Smartphone Users in South Africa 2014–2023. Available online: https://www.statista.com/statistics/488376/forecast-of-
smartphone-users-in-south-africa/ (accessed on 15 February 2021).

http://doi.org/10.1080/14992027.2021.1957160
http://doi.org/10.1097/01.HJ.0000669896.66594.c4
http://doi.org/10.2196/15875
http://www.ncbi.nlm.nih.gov/pubmed/32196459
http://doi.org/10.7874/jao.2017.00353
http://www.ncbi.nlm.nih.gov/pubmed/29719949
http://doi.org/10.1044/2016_AJA-16-0004
http://www.ncbi.nlm.nih.gov/pubmed/27768191
http://doi.org/10.3109/14992027.2014.921736
http://doi.org/10.1016/j.joto.2021.12.002
http://doi.org/10.1080/14992027.2021.1897169
http://doi.org/10.1080/14992027.2020.1814432
http://doi.org/10.1056/NEJMsr1405012
http://doi.org/10.1186/s12960-020-00488-6
http://doi.org/10.1080/03670074.1909.11657802
http://doi.org/10.21315/eimj2019.11.2.6
http://doi.org/10.1002/nur.20199
http://www.ncbi.nlm.nih.gov/pubmed/17654487
http://doi.org/10.1007/s11165-014-9438-6
http://doi.org/10.1016/j.chb.2021.106790
http://doi.org/10.3102/10769986027004335
http://doi.org/10.1007/s11135-021-01182-y
http://doi.org/10.1080/14992027.2021.1921292
http://doi.org/10.4102/sajcd.v59i1.18
http://doi.org/10.21203/rs.3.rs-1173534/v1
http://doi.org/10.1080/14992020802294032
http://www.ncbi.nlm.nih.gov/pubmed/18781510
http://doi.org/10.1097/MAO.0000000000001236
http://www.ncbi.nlm.nih.gov/pubmed/27755363
http://doi.org/10.1044/2020_AJA-19-00117
https://www.parliament.gov.za/storage/app/media/Pages/2017/october/High_Level_Panel/Commissioned_reports_for_triple_challenges_of_poverty_unemployment_and_inequality/Diagnostic_Report_on_Access_to_Quality_Healthcare.pdf
https://www.parliament.gov.za/storage/app/media/Pages/2017/october/High_Level_Panel/Commissioned_reports_for_triple_challenges_of_poverty_unemployment_and_inequality/Diagnostic_Report_on_Access_to_Quality_Healthcare.pdf
https://www.parliament.gov.za/storage/app/media/Pages/2017/october/High_Level_Panel/Commissioned_reports_for_triple_challenges_of_poverty_unemployment_and_inequality/Diagnostic_Report_on_Access_to_Quality_Healthcare.pdf
http://doi.org/10.3766/jaaa.14107
http://www.ncbi.nlm.nih.gov/pubmed/26415973
https://www.statista.com/statistics/488376/forecast-of-smartphone-users-in-south-africa/
https://www.statista.com/statistics/488376/forecast-of-smartphone-users-in-south-africa/


Int. J. Environ. Res. Public Health 2022, 19, 7780 14 of 14

53. Wallace, K. Audiologist’s Role in Promoting Tech Literacy. Hear. J. 2020, 73, 44–45. [CrossRef]
54. Krumm, M. A Review of Contemporary Tele-Audiology Literature. J. Hear. Sci. 2016, 6, 9–21. [CrossRef]
55. Kim, J.; Jeon, S.; Kim, D.; Shin, Y. A Review of Contemporary Teleaudiology: Literature Review, Technology, and Considerations

for Practicing. J. Audiol. Otol. 2021, 25, 1–7. [CrossRef]
56. Coco, L. Teleaudiology: Strategies, Considerations during a Crisis and Beyond. Hear. J. 2020, 73, 26, 28, 29. [CrossRef]
57. Koen, B.; Loosveldt, G.; Vandenplas, C.; Stoop, I. Response rates in the European Social Survey: Increasing, decreasing, or a

matter of fieldwork efforts? Surv. Methods Insights Field 2018, 1–12. [CrossRef]
58. De Koning, R.; Egiz, A.; Kotecha, J.; Ciuculete, A.C.; Ooi, S.Z.Y.; Bankole, N.D.A.; Erhabor, J.; Higginbotham, G.; Khan, M.; Dalle,

D.U.; et al. Survey Fatigue during the COVID-19 Pandemic: An Analysis of Neurosurgery Survey Response Rates. Front. Surg.
2021, 8, 690680. [CrossRef]

59. Guest, G.; Namey, E.; McKenna, K. How Many Focus Groups Are Enough? Building an Evidence Base for Nonprobability Sample
Sizes. Field Methods 2017, 29, 3–22. [CrossRef]

60. Knudsen, L.V.; Laplante-Lévesque, A.; Jones, L.; Preminger, J.E.; Nielsen, C.; Lunner, T.; Hickson, L.; Naylor, G.; Kramer, S.E.
Conducting qualitative research in audiology: A tutorial. Int. J. Audiol. 2012, 51, 83–92. [CrossRef] [PubMed]

http://doi.org/10.1097/01.HJ.0000689452.82389.10
http://doi.org/10.17430/899978
http://doi.org/10.7874/jao.2020.00500
http://doi.org/10.1097/01.HJ.0000666404.42257.97
http://doi.org/10.13094/SMIF-2018-00003
http://doi.org/10.3389/fsurg.2021.690680
http://doi.org/10.1177/1525822X16639015
http://doi.org/10.3109/14992027.2011.606283
http://www.ncbi.nlm.nih.gov/pubmed/21916797

	Introduction 
	Materials and Methods 
	Study Population 
	Materials for Data Collection 
	Procedures 
	Data Analysis 

	Results 
	Quantitative Results 
	Qualitative Findings 

	Discussion 
	Conclusions 
	References

