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Research justification

Preventive health care, where preventive audiology is positioned, contains strategies
adopted and implemented for disease and disorder prevention. Hearing function can
be negatively impacted by numerous factors, including lifestyle choices, environmental
factors, genetic predisposition, the burden of disease and other causes. Frequently,
hearing impairment can be prevented and its consequences significantly minimised
by preventive measures. Such prevention commands conscientiously deliberate
anticipatory actions that can fall under primordial, primary, secondary or tertiary
levels of prevention. South Africa, as a resource-constrained low- and middle-income
country (LMIC), still has a challenge of high numbers of individuals with preventable
hearing impairment from the cradle to the grave. Numerous strategies exist for the
prevention of hearing impairment across all ages and in various contexts. Preventive
Audiology: An African Perspective is an original scholarly book that introduces the
concept of preventive audiology, with a specific focus on the African context, which
is in line with the South African re-engineered primary health care strategy and the
World Health Organization’s approach. The book reflects on contextually relevant
and responsive evidence-based perspectives, grounded in an African context on
preventive audiology, in four major ear-and-hearing burdens of disease within the
South African context, namely, (1) early hearing detection and intervention (EHDI),
(2) middle ear pathologies, (3) ototoxicity and (4) noise-induced hearing loss (NIHL).
The book represents innovative research, seen from both South African and global
perspectives. It offers new discourse and argues for a paradigm shift in how audiology
is theorised and performed, particularly in LMIC contexts. The goal of this book is to
motivate for a paradigm shift in how ear-and-hearing health care is approached within
this LMIC context, while also arguing for Afrocentric best practice evidence that leads
to next practice. For Afrocentric epistemology, which is a different narrative that is
deliberately removed from Western epistemology, contributors who responded to the
call for chapters and had their abstracts accepted were encouraged to allow their own
positionality, Afrocentric views and perspectives, and their own research in the field, as
well as context to guide their writing. The authors were also urged to supply evidence
that will guide decision-making and planning around policy formulation, training, clinical
care and research within the African context - without being overly prescriptive in the
recommendations and solutions offered. All of this was done with strict adherence
to academic writing protocols such as critical engagement with evidence, assurance
of originality, and adherence to consistent referencing. Sufficient evidence exists
regarding the economics and quality of life investment benefits of preventive care,
hence the focus of this edited book as part of a series of books by Khoza-Shangase
on African perspectives. All chapters underwent rigorous independent peer review
by experts in the field and independent review via AOSIS. The chapters contain no
plagiarism, and the book represents a scholarly discourse. The book’s target audience
consists of specialists in the field of audiology.

Katijah Khoza-Shangase, Department of Audiology, Faculty of Humanities, School of
Human and Community Development, University of the Witwatersrand, Johannesburg,
South Africa
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Chapter 1

Preventive audiology:
Ramping up efforts towards
an ear-and-hearing healthy
nation

Katijah Khoza-Shangase

Department of Audiology, Faculty of Humanities,

School of Human and Community Development, University of the Witwatersrand,
Johannesburg, South Africa

B 1.1. Introduction

Preventive health care, where preventive audiology is located, consists of
measures taken for disease and disability prevention. The American Speech-
Language-Hearing Association (ASHA) (1988) documented the prevention of
communication disorders as one of the professions’ primary responsibilities,
with the acknowledgement that ‘prevention of communication disorders
requires some adjustment in the traditional focus of professional practice in
speech-language pathology and audiology’. This association advances the
argument that for the prevention of communication disorders to occur,
increased efforts are required towards the elimination of the onset and causes
of these disorders, as well as the promotion, development and maintenance
of optimal communication.

How to cite: Khoza-Shangase, K 2022, ‘Preventive audiology: Ramping up efforts towards an ear and hearing
healthy nation’, ed. K Khoza-Shangase, Preventive audiology: An African perspective, AOSIS Books, Cape
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Hearing function can be influenced by various factors, including lifestyle
choices, environmental factors, genetic predisposition, burden of disease, and
other causes (Nieman, Reed & Lin 2018). Most often, hearing impairment can
be prevented and its consequences minimised through preventive measures.
Such prevention requires carefully deliberated anticipatory actions that can
be categorised as primordial, primary, secondary or tertiary prevention.
Numerous strategies exist for the prevention of hearing impairment across all
ages and in various contexts. This chapter reflects on the concept of preventive
audiology within the African context, aligned with the South African re-
engineered primary health care strategy where the book is based. Deliberations
are also congruent with the World Health Organization’s (WHQO’s) (2021)
Hearing Screening Considerations for Implementation.

This chapter aims to deliberate on evidence-based perspectives grounded
in an African context on preventive audiology, with a specific focus on four
major ear and hearing burdens of disease within the South African context: (1)
early hearing detection and intervention (EHDI), (2) middle ear pathologies,
(3) ototoxicity, and (4) noise-induced hearing loss (NIHL). This is done with a
clear understanding that there are other areas in audiology that also require
inclusion in a preventive audiology book; however, because of the length limits
of a book, they can only be addressed in a future edition. This chapter prepares
the reader for the book’s ultimate goal, which is to motivate for a paradigm
shift in how ear-and-hearing health care is approached within this LMIC
context while arguing for Afrocentric best practice evidence that leads to next
practice. Sufficient evidence exists regarding the economics and quality of life
investment benefits of preventive care, hence the focus of this chapter and
this edited book.

Projections calculated based on the WHO’s 2018 prevalence estimates
indicate that in 2018, the prevalence of disabling hearing loss globally was
high and set to increase (WHO 2018a), and these projections show that the
numbers will increase in all regions of the world. Currently, just over 6% of the
world’s population lives with disabling hearing loss. This translates to
466 million persons globally, of which 432 million (93%) are adults and
34 million (7%) are children. By 2050, the WHO estimates that the numbers
will grow to over 900 million people with disabling hearing loss (WHO 2018a).

The distribution of disabling hearing loss across different regions of the
world shows that the LMICs are home to the highest number of cases of
disabling hearing loss, with high-income countries (HICs) hosting only 9.9% of
people with disabling hearing loss. Sub-Saharan Africa, where South Africa is
located, is home to 10.6% (49.66 million) of the global population of individuals
with disabling hearing loss, with only East Asia (21.6%) and South Asia
(28.2%) above it on the ranking (WHO 2018a). This high prevalence of hearing
loss has various causes.
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Causes of hearing loss vary and include the use of particular drugs that are
toxic to the ear, exposure to excessive noise, certain infectious diseases, chronic
ear infections, complications at birth, ageing, and genetic causes (Nieman et al.
2018). Most of these causes are preventable, which justifies increasing the
focus on preventive audiology, particularly in LMIC contexts where the
prevalence of disabling hearing loss is reported to be high. WHO (2018a), for
instance, reported that 60% of hearing loss in childhood is because of
causes that are preventable in nature and that 1.1 billion young individuals
between 12 and 35 years of age are at risk of NIHL because of hazardous
noise exposure in recreational settings, a cause that is highly preventable
(Martin et al. 2006).

Unidentified and unaddressed hearing loss has serious consequences for
the individuals affected, their families, and the State, from the cradle to the
grave (Khoza-Shangase 2021). Overall, the cascading deleterious consequences
of unidentified and unaddressed hearing impairment on a developing
child include a significant negative impact on the language abilities and skills,
which may result in language delays of at least 2-4 years (Yoshinaga-ltano
2004). These consequences include social and economic ramifications in
areas such as education, employment and integration into society (including
family and parent-child interactions), all of which impact the individual’s
quality of life (Maluleke, Khoza-Shangase & Kanji 2019; Moeller 2000; Olusanya
2005; Olusanya & Newton 2007; Rossetti 2004; Yoshinaga-ltano 2004).

As far as preventive causes of hearing loss such as middle ear infections
are concerned, unidentified and unaddressed middle ear pathologies have
significant implications for any country’s health care, over and above
consequences for the affected individual (Sebothoma & Khoza-Shangase
2020). The WHO (2018b) estimated that over 700 million people suffer from
middle ear pathologies globally, with over half of this challenge in children.
Poor or lacking early identification and ineffective treatment of these middle
ear pathologies can lead to serious complications. These complications
include the following:

1. Acute otitis media developing into chronic suppurative otitis media (CSOM)
(30 million cases), with approximately half of these infections leading
to the development of permanent hearing loss (WHO 2018b). Kolo et al.
(2012) also reported on an association between CSOM and sensori/neural
hearing loss, as CSOM is a severe form of middle ear pathology that can
cause permanent hearing loss.

2. The occurrence of middle ear pathologies has also been associated with
auditory processing problems (Villa & Zachetta 2014).

3. Prolonged middle ear pathologies can lead to intracranial complications
(Sharma et al. 2015) and, to some extent, present as a life-threatening
condition (Avnstorp et al. 2016).
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These complications, as well as the medical and surgical costs related to them,
justify a paradigm shift to a preventive approach within contexts where the
prevalence of middle ear pathologies is high. This argument is detailed in
Chapter 5 wherein a recommendation of a programmatic approach that is
deemed contextually relevant, responsive and sustainable within the South
African context is put forward.

Similarly, unidentified and unaddressed hearing loss because of ototoxicity,
regardless of the often life-sustaining benefits of the treatments causing it,
can have significant negative effects on patients (Guo et al. 2010; Paken et al.
2016; Tsintis & La Mache 2004). While ototoxicity is contended to be non-life-
threatening in nature, evidence indicates that the detrimental effects of some
drugs on the ear and hearing because of their toxic effects on the ear impact
communication and quality of life indicators. These indicators are related to
health as they lead to significant educational, occupational and social
consequences for the affected individual (Govender & Paken 2015; Khoza-
Shangase 2010, 2017). The negative ototoxicity effects also have medical
treatment adherence consequences for the patient on treatment (Khoza-
Shangase 2020), with equally significant cost implications for the State.
In children, ototoxicity, like other forms of hearing loss in this age group, can
affect cognitive, speech, language and social development, with consequent
negative outcomes for academic performance and psychosocial functioning
(Health Professions Council of South Africa [HPCSA] 2018). It is for this
reason that Bankaitis and Schountz (1998), as well as Khoza-Shangase and
Stirk (2016), argued that it is important for audiologists to become actively
involved in the drug development process to facilitate early identification of
adverse effects such as ototoxicity and vestibular toxicity. Chapter 6 delves
into ototoxicity in more detail with specific recommendations for the African
context.

Finally, the absence of effective hearing conservation programs (HCPs)
that reduce or eliminate NIHL has significant implications for the individuals
affected, their families and communities, the companies they work for, and the
State as a whole. Besides the NIHL (Ding, Yan & Liu 2019; Moroe et al. 2018;
Ntlhakana, Khoza-Shangase & Nelson 2020a), chronic exposure to noise is
also linked to various other negative effects on the affected individual, such as
impaired cognitive performance, sleep disturbance and onset of conditions
such cardiovascular diseases and hypertension (Dale et al. 2015), over and
above annoyance (Lusk et al. 2016). Lusk et al. (2016), in support of Yongbing
and Martin (2013), stressed that hazardous noise exposure must be treated as
a priority and costly public health concern, particularly in LMICs, further
arguing that noise is a public health hazard with a considerable effect on the
nation’s well-being and economic health. For the company and the State, the
legal costs and the compensation costs linked to ONIHL are significant
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(Thorne et al. 2008). Sufficient global evidence exists to indicate that NIHL is
100% predictable and preventable if effective HCPs are implemented and if all
stakeholders are collaborative in their prevention processes, as well as being
fully committed to the process of implementing effective preventive measures
timeously (Le et al. 2017; Metidieri et al. 2013; Moroe 2020; Moroe et al. 2018;
Ntlhakana, Nelson & Khoza-Shangase 2020b). Chapters 11 and 12 carefully and
comprehensively deliberate on NIHL globally, with specific recommendations
for LMIC contexts such as South Africa.

The presented negative effects of hearing loss make it justifiable that
considerable attention should be directed towards ramping up efforts aimed
at prevention, in the form of early identification and intervention, in all contexts,
but more so in resource-constrained contexts like Africa. This is because
unaddressed hearing loss has been reported to pose an annual global cost of
US$750 billion (WHO 2018a). The WHO (2018a, 2021), therefore, strongly
argued that interventions to prevent, identify and address hearing loss early
are worthwhile and can bring significant financial benefits. The fact that
implementing preventive health care for young children is known to offer the
greatest likelihood of bettering health and changing a child’s course of life
(Alexander, Brijnath & Mazza 2015). The fact that the prevalence of disabling
hearing loss increases with age to affect the economically active more also
adds to the urgency of dealing with this burden of hearing loss. Generally, the
prevalence of disabling hearing loss has been reported to be 1.7% in children,
equal to or greater than 7.6% in adults aged 15 years and older, precipitously
rising to almost one in three in adults over the age of 65 years (WHO 2018a).
This prevalence rate warrants careful deliberations around paradigm shifting
audiology efforts toward preventive audiology.

H 1.2. Preventive audiology argued

Preventive audiology consists of measures taken for the prevention of hearing
loss and its negative consequences. The numerous documented factors that
affect hearing function mostly affect LMICs because of the absence of regular
health care monitoring systems or competent management (Zaman & Al
Mamun 2017). Most often, hearing impairment can be prevented or its
consequences minimised by preventive measures, which require carefully
deliberated anticipatory actions. South Africa, as a resource-constrained
LMIC, still has a challenge of high numbers of individuals with preventable
hearing impairment across their lifespans and needs to identify a portfolio of
risk factors for preventive audiology to achieve positive ear and hearing
outcomes for the nation, without preventive efforts becoming costly for the
State. It is, therefore, important to carefully plan all preventive initiatives so
that they can achieve the goals for which they are intended.
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Sa et al. (2016, p. 1) argued that technological advancements, the rising
number of available preventive health care measures and the ‘cultural belief
that more is always better and some disease-mongering strategies’ have all
had negative effects on preventive care. Thus, the probability of preventive
care producing more harm than good is rousing great concern (Gérvas,
Starfield & Heath 2008; Martins et al. 2013; Moynihan, Doust & Henry 2012;
Sackett 2002). The same might apply within the African context, so preventive
health care initiatives need to be adopted cautiously, with careful planning
that bears in mind the South African context. Supported by Getz, Sigurdsson
and Hetlevik (2003), Martins et al. (2013) and Moynihan et al. (2012), Sa et al.
(2016) asserted that excessive and unnecessary implementation of preventive
measures, e.d., recommendation of medical tests, holds significant economic
and ethical implications in contemporary clinical practice, hence the
importance of identifying a portfolio of major risk factors for hearing loss
within the South African context and targeting these in preventive audiology
initiatives. Woolf and Stange (2006) argued that because limited resources
make it impracticable to provide all health care services to everyone, it is
important for countries to implement judicious methods for establishing
priorities. This position is why adopting an approach that allows for targeting
of major risk factors and ordering the relative magnitude of effective preventive
services bears critical implications for all stakeholders, including the patients,
clinicians, policymakers and the general public. Resource constraints in LMICs
require these stakeholders to collaborate as a community to maximally benefit
from the limited resources they have for the public good, in this case, of
preventing hearing impairment.

Numerous strategies exist for the prevention of diseases and disorders,
including hearing impairment, across all ages and in various contexts. The
WHO (2020) provided an operational definition of disease prevention and
health promotion that is useful when planning preventive audiology initiatives
in any context. This organisation defines prevention as ‘population-based
and individual-based interventions for primary and secondary (early
detection) prevention, aiming to minimise the burden of diseases and
associated risk factors’, the very goal of preventive audiology as presented in
this book. Although not a major focus of this book and not-withstanding the
understanding of the natural history of hearing impairment from exposure to
causal agents through its development to final consequences (Association of
Faculties of Medicine of Canada - AFMC 2013), prevention begins as early as
what is described as primordial prevention (AFMC 2013). It further continues
up to quaternary prevention where efforts are aimed at preventing injury or
damage caused by preventive measures, such as the utilisation of medical
interventions whose efficacy has not been established, while ensuring ethical
practice (Pandve 2014).
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Primordial prevention has been described as initiatives aimed at changing and
addressing health determinants of a population and averting the development
of factors (behavioural, social, environmental and economic) documented to
escalate the future risk of diseases and disorders (AFMC 2013). Unlike in
primary prevention, this level of prevention addresses the health determinants
at the systemic level rather than at the personal level. Examples of preventive
strategies at primordial prevention include preventive clinical services such as
vaccination or post-exposure prophylaxis provision for individuals exposed to
communicable diseases and general immunisation of individuals in all age
groups (WHO 2020). In preventive audiology, primordial prevention would
include preventive initiatives such as:

e advocating prenatal care for conditions known as risk factors for permanent
childhood sensorineural hearing loss such as maternal rubella and
toxoplasmosis (Fitzgibbons, Beswick & Driscoll 2021; Kanji & Khoza-
Shangase 2021)

» childhood immunisation against infections that are risk factors for hearing
impairment

e ‘buying quiet’ in mines and other places known to present high risk for
NIHL (Khoza-Shangase, Lecheko & Ntlhakana 2020)

* removing or replacing all ototoxic medications from treatment regimens
where feasible, including advocacy for the audiologists getting involved in
the drug development processes before ototoxic drugs get approved for
human consumption (Khoza-Shangase 2017).

The author believes that LMICs should have this level of prevention as a
significant focus and cornerstone of their preventive models, where future
possible disorders and disabilities are prioritised before the disorders present
themselves, as depicted in Figure 1.1. Furthermore, the author proposes that
addressing the burden of disease prevention by improving ‘social determinants
of health’ is another major primordial prevention strategy that LMICs should
prioritise for disease and disability prevention. Khoza-Shangase (2021) argued
that health challenges and the social determinants of health in the South
African context perform an important role in the success or failure of any early
intervention programme, where the definition of social determinants of health
has been stated as ‘the circumstances in which people are born, grow up, live,
work and age, and the systems put in place to deal with illness are enhanced’
(Commission on the Social Determinants of Health [CSDH] 2008, p. 2).
Addressing social determinants of health at this primordial prevention level
can then be followed by primary, secondary and tertiary prevention
programmes.
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Tertiary
Aural
re/habilitative
programmes with
fitting of amplification

Secondary
Evidence-based screening
programme activities for
prevention of severe hearing loss

Primary
EHDI initiatives forming part of the first
1000 days programmes; dissemination of
knowledge on medical health care and behavioural
risks in prenatal clinics, immunisation clinics,
developmental clinics, schools, HIV/AIDS clinics, HCPs,
etc.; consultation and methods to reduce manifestations

at the personal and community levels

Source: lllustrated by M.R. Shangase, published with permission from M.R. Shangase.
Key: EHDI, early hearing detection and intervention; NIHL, noise-induced hearing loss; HCP, hearing conservation programmes.

FIGURE 1.1: Preventive audiology levels with examples in target areas of South Africa.

Through risk reduction, primary prevention aims to prevent the onset of a
specific disease or disorder. This prevention is achieved by altering actions or
disease-causing exposures or by growing resistance to the consequences of
exposure to the disease agent (AFMC 2013). WHO (2020) stated that primary
prevention refers to activities intended to circumvent the appearance of a
disease or disorder. In preventive audiology, such activities may include
actions to enhance ear-and-hearing health care through transforming the
influence of social and economic determinants of health as done in EHDI
initiatives that are part of the first 1000 days programmes where nutrition is
part of the intervention; the dissemination of knowledge on medical health
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and behavioural risks in prenatal clinics, immunisation clinics, developmental
clinics, schools, HIV/AIDS clinics and HCPs; and in conjunction with consultation
and methods to reduce manifestations at the personal and community levels.

Secondary prevention is the level of early detection of the disease or
disorder when this prevention advances the likelihood of positive health
outcomes (WHO 2020). Procedures to detect and arrest the progression of a
disorder before it presents clinically and progresses to levels that lead to
deleterious consequences for the sufferer are employed at this level (AFMC
2013). In audiology, this level of prevention (a significant focus of this book)
comprises initiatives such as evidence-based screening programmes for the
early detection of hearing impairment and ear disease:

* newborn hearing screening [NHS]
e school hearing screening

e community hearing screening

e ototoxicity monitoring

* ONIHL screening and monitoring.

Furthermore, this level can include activities for the prevention of severe
hearing loss (e.g. middle ear pathology identification and management),
preventive drug therapies, and other efficacious interventions when
administered or implemented at an early stage of the disease or disorder (e.g.
use of otoprotective agents in ototoxicity and use of personal protection
devices in ONIHL). Because secondary prevention refers to the use of
measures that may lead to earlier diagnosis and treatment of health conditions,
advocacy for mandating such measures (e.g. government mandating of
universal NHS) is critical for both initial implementation and sustainability of
the programmes. Furthermore, ensuring that sensitive, valid and reliable
assessment/screening measures are used in programmes, such as NHS (Kanji
& Khoza-Shangase 2018) and HCPs (Moroe et al. 2020; Ntlhakana et al. 202043,
2020b, 2022); ototoxicity monitoring programmes; use of sensitive measures
such as distortion product otoacoustic emissions (DPOAEs); middle ear
pathology measures such as video otoscopy and Wideband Absorbance
Immittance (Sebothoma & Khoza-Shangase 2018; Sebothoma et al. 2021), is
important.

The AFMC (2013) stated that once the disease or disorder has presented
itself and treatment provided at the acute phase, tertiary prevention seeks to
lessen the impact or the negative consequences of the disease or disorder on
the affected individual’s function, long life and quality of life. Therefore,
tertiary prevention is defined as strategies adopted to reduce or minimise the
complications linked with disability from health outcomes (Stucki et al. 2007).
In preventive audiology, this includes aural rehabilitative programmes with
the fitting of amplification, which, in this book, have been argued to be best
presented within a contextually relevant and responsive model of care.
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For example, EHDI that is caregiver or family-centred, middle ear pathology
prevention programmes that adopt a programmatic approach, HCPs that are
collaborative and have the audiologist at the centre of the team, and
ototoxicity monitoring programmes that are collaborative, multidisciplinary
and standardised. Khoza-Shangase and Kanji (2021) argued that, within the
African context, such interventions must be culturally and linguistically
sensitive and relevant to the context.

Implementation of preventive health care at the different levels requires
strategic planning around resources, including human resources. WHO (2020)
highlighted that whereas primary prevention initiatives may be implemented
autonomously from capacity building in other health care services, secondary
prevention in the form of screening and early detection does require significant
training of paraprofessionals if demand versus capacity is a contextual
challenge. This position arises because secondary prevention becomes of
limited value if the identified disease and disorder cannot receive intervention
from other parts of the health care system, which can also be considered
unethical (Delatycki 2012; Shickle & Chadwick 1994). Wilson and Jungner
(1968) argued that the ability to offer treatment for an identified disease or
disorder during prevention initiatives is the most important criterion that
primary prevention measures should fulfil. These authors asserted that ‘in
adhering to the principle of avoiding harm to the patient at all costs
(the primum non nocere of Hippocrates), treatment must be the first aim’
(Wilson & Jungner 1968, p. 27). Therefore, within prevention audiology,
volunteers, nurses, audiometricians, teachers’ assistants and other middle-
level worker cadres can be trained to conduct hearing screening, middle ear
pathology screening and ototoxicity monitoring in primary prevention via a
task-shifting combined with tele-audiology ear-and-hearing health care
delivery model. However, for individuals whose screening result indicates refer
findings, diagnostic testing and evaluation from audiologists and
otorhinolaryngologists must be in place at the secondary prevention level.
Chapters 2, 3, 4 and 5 will elaborate on this comprehensively.

Within the South African context, task-shifting and tele-audiology can also
form part of health promotion, which WHO (2020) defined as ‘the process of
empowering people to increase control over their health and its determinants
through health literacy efforts and multi-sectoral action to increase healthy
behaviours’. This health promotion process is specific to ear-and-hearing
health care, which encompasses community-level initiatives or activities for
populations at increased risk of hearing impairment because of the identified
portfolio of risks. Such activities would include activities such as various media
awareness campaigns on calendar days such as Deaf Awareness Month and
World Hearing Day, along with others. In these ear-and-hearing health care
promotion initiatives, behavioural risk factors such as excessive noise
exposure and unsafe ear care, as well as all known risks of hearing impairment,
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are addressed, with the importance and value of early detection and
intervention across the lifespan highlighted.

WHO (2020) highlighted the importance of distinguishing between
prevention and promotion, even though these share many goals. Prevention
services are characterised as predominantly focused within the health care
sector, while promotion services rely on intersectoral initiatives and or are
focused onthe social determinants of health. This distinctionisalso applicable to
preventive audiology within the South African context. Intersectoral policies
and health services interventions to address ear-and-hearing health care; and
strategies to promote ear-and-hearing health care, including through education
and awareness programmes and increased access to ear-and-hearing health
care and communication rehabilitation services are critical aspects of this
process. Chapter 4 illustrates this well within the South African context.

This edited book deliberately reviews locally relevant evidence to ground
the perspectives presented in an African context to explore preventive
audiology within Africa in selected high burdens of ear and hearing disorders
within the South African context. The approach adopted allows for an
argument of a paradigm shift in how ear-and-hearing health care is approached
within this LMIC context.

Chapter 2 strongly argues for increased attention to the implementation of
alternative and complimentary service delivery models such as tele-audiology
and task-shifting within the African context to resolve challenges regarding
demand versus capacity, as far as audiology personnel and the South African
population with risk factors for and with hearing impairment are concerned.
This chapter’s motivation for a paradigm shift in how ear-and-hearing health
careis provided within the African context is also supported by the proliferation
of emerging technologies to deliver clinical services. The authors argue that
taking advantage of these telehealth-supporting technologies will be useful in
(1) assisting in providing specialised expertise not otherwise available; (2)
enhancing clinicians’ productivity; and (3) improving access to quality services
in a cost-effective manner - while utilising paraprofessionals during task-
shifting. Having considered other contextual challenges within the African
context, this chapter offers clear guidelines for increasing access to preventive
audiology services while adhering to HPCSA regulated minimum standards
and ethical standards.

This chapter explores tele-audiology as one of the strategies that the
authors believe is imperative towards upscaling preventive audiology within
the African resource-constrained context, with an understanding that other
models exist and are possible. The authors of this chapter offer a proposal of
how this model of service delivery would work with the use of three big areas
of functioning in audiology within the South African context: EHDI, ONIHL and
ototoxicity monitoring and management. The authors suggest that this
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service delivery model must take careful cognisance of policy and regulations
challenges with strict adherence to ethics, human rights and medical law. In
addition, contextually relevant research must be conducted for any new
assessmentorintervention strategy to ensure a context-relevant evidence base.

Chapter 3 narrows the focus of tele-audiology to the education sector with
the author recommending a PRIME sustainability model for tele-audiology
within the South African education sector, following a comprehensive review
of identified challenges and barriers to the use of this health care service
delivery model. The barriers and challenges include (1) adoption and
sustainability challenges, (2) comprehensive service delivery difficulties,
(3) guidelines and policy formulation challenges and (4) education and
training of health care professionals and ongoing quality improvement. These
barriers pose a threat to the adoptability and sustainability of tele-audiology
services within the education sector, and careful consideration of these
barriers is important for the maximum benefit to be obtained. The PRIME
sustainability model presented in this chapter argues to facilitate the growth
and maturity of tele-audiology within the African school context and consists
of processes including the (1) development, revision and ongoing reviewing of
protocols and guidelines; (2) maintaining and evaluation of test reliability and
validity, (3) integration and coordination of resources; (4) accessing platforms
and funding by key role players so that there is a collaborative response
to tele-audiology services within this context; and (5) management and
evaluation of programmes and services for quality assurance.

Chapter 4 further deliberates on the health care service delivery models for
preventive audiology by delving into more detail on preventive audiology in
rural communities in South Africa. Guided by the WHQO’s (2020) estimates of
disabling hearing loss, this chapter advances an argument for action to prevent
hearing loss, especially in the rural areas of LMICs such as South Africa. The
chapter carefully outlines strategies for hearing loss prevention and deliberates
on challenges rural communities face in accessing ear-and-hearing health care
services. It contextualises the current status of hearing health services in rural
South Africa and proposes an audiology service delivery model that will
improve access to affordable, cost-effective, quality hearing health care
services in these rural areas. Based on identified health care challenges within
rural South Africa, specifically concerning the availability, accessibility and
affordability of services, this chapter offers solutions and recommendations
for implementing a community-based service model for preventive audiology.
The author of this chapter concludes that the community-based service model
that is suggested can only be achieved by offering services that (1) are person-
centred in their approach, (2) are responsive to patients’ needs, (3) are
adaptable to changing hearing health care needs, (4) are accountable, and
(5) are collaborative.
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The aforementioned principles around efficient service delivery models
permeate the rest of this book’s chapters. Chapter 5 takes the challenge
of prevention of middle ear pathologies further, as these pathologies are
persistently high in African countries because of multiple risk factors that are
predominant in these regions (DeAntonio et al. 2016; Sebothoma & Khoza-
Shangase 2018; Tshifularo et al. 2013; Vajpayee, Negi & Kurapati 2013). While
middle ear pathologies can be cured if identified early, the prolongation of
these pathologies within the middle ear cavity can increase their severity,
cause permanent hearing loss, and penetrate and damage other adjacent
auditory organs (Minovi & Dazert 2014). Consequently, costly specialised
services that are predominantly offered by otorhinolaryngologists may be
required to deal with the sequelae. However, the extreme shortage of
otorhinolaryngologists and the high levels of poverty in South Africa may
restrict access to these services. Therefore, preventive measures become
crucial. Although the chapter focuses specifically on the prevention of middle
ear pathologies, which have been reported to be increasing in prevalence in
LMICs, the recommendation of a programmatic approach to the delivery of
preventive initiatives can be applied more widely in preventive audiology.

The authors of this chapter argue that one of the key reasons why
traditional models of service delivery do not yield positive preventive
outcomes within the South African context is that these models of service
delivery function in ‘silos’ within limited resources contexts, outside of
contextually conceived health care programmes that are burden-of-disease
and priority-list driven. This chapter, therefore, suggests the alignment of
preventive audiology initiatives to the SADoH’s programmatic health care
approach, which is located within the re-engineered primary health care
model. This chapter correctly argues that this programmatic approach may
provide an alternative way to prevent middle ear pathologies (and general
ear and hearing impairments) by enabling a wider coverage of cases which
would not ordinarily be seen under traditional approaches, including those
at a greater risk of developing these pathologies and impairments. This
chapter also recommends that existing programmes should incorporate
current technologies (such as asynchronous tele-audiology) and sensitive
measures to increase access and coverage within an ear-and-hearing health
care model that includes task-shifting and telepractice as a human
resource strategy.

The chapter concludes by suggesting that a programmatic approach to
preventive audiology aligns well with the goal of universal health coverage, as
it forces health professionals and policymakers to begin deliberating on new
approaches to health care delivery and ways of increasing coverage, improving
access and achieving early identification, thereby allowing for early
intervention. Within already existing programmes in South Africa, the authors
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propose that audiologists and otorhinolaryngologists do not need to conceive
additional programmes but can be incorporated and collaborate within the
existing ones. Authors of this chapter caution that while a programmatic
approach may be beneficial, careful planning, implementation and monitoring
are required to ensure that existing programmes are not strained and that
health care providers such as paraprofessionals are not overwhelmed with the
expansion of their current scope of function. These are important
considerations, particularly in contexts, such as rural communities, where the
limited numbers of health care professionals must function far beyond their
scopes of practice because of capacity versus demand challenges.

The principle of programmatic approach to preventive audiology continues
to be illustrated in Chapter 6. This chapter addresses another burden of ear
and hearing disease within the South African context, ototoxicity and the
perceived role and value of preventive audiology. Because of the reality of
the high prevalence of conditions such as tuberculosis, cancer, HIV and AIDS
in the South African context (Khoza-Shangase & Masondo 2020), ototoxicity
is one condition requiring careful preventive measures as it is preventable,
and or its degree and effects are significantly minimisable if early detection
and intervention protocols are followed. This chapter deliberates on
contextually relevant evidence based on ototoxicity, with a careful look at the
implementation of and adherence to guidelines as per the HPCSA’s (2018)
national guidelines on the assessment and management of patients
receiving ototoxic medications. The chapter calls for standardisation and
systematisation of ototoxicity monitoring protocols for clinical sites where
ototoxic medications are prescribed and advocates for a clear and centrally
located role of audiologists as part of the treatment team to eliminate and or
minimise ototoxicity within the South African context. The author provides
evidence that supports a pharmaco-audiology vigilance strategy within the
South African context that will facilitate accurate, cost-effective, well-
organised and dependable comparisons of data within and between patients,
treatments and treatment sites. This chapter argues for pharmaco-vigilance
as one of the key preventive audiology strategies requiring careful
consideration within resource-constrained contexts. Risk-benefit deliberations
are presented, with recommended solutions, including the role of task-shifting
and tele-audiology in the implementation of preventive measures including
ototoxicity monitoring. The chapter concludes that considerations of contextual
realities when it comes to pharmacological treatments and their potential role
in causing hearing loss will ensure contextual relevance and responsiveness of
protocols and programmes adopted.

This principle of programmatic approaches to preventive audiology is seen
again in Chapter 7 where EHDI is conceptualised as a cost-effective and risk-
reducing programme, which can be firmly located within preventive health
care. This chapter comprehensively illustrates how three levels of prevention
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(primary, secondary and tertiary) are vital for EHDI, particularly as each level
addresses an aspect within the continuum of care for all newborns and infants.
The author argues that secondary prevention and tertiary prevention entail
more involvement from the audiologist and demonstrates how. Because of
human resources in health care being a significant and documented challenge
within the South African context, the chapter calls for creative solutions to
address this challenge and ensure widespread implementation of NHS
programmes - the initial, first step to any EHDI programme. The author of this
chapter believes that the South African government’s plans regarding re-
engineering primary health care and universal health coverage may form a
good platform for integrating preventive audiology but, more specifically,
secondary prevention. Solutions that have been echoed in other chapters with
regard to the resource-constrained context of South Africa are offered,
including task-shifting, tele-audiology application and considerations for
mHealth technology as a means of data management and tracking. An
effective data management system that is not naive to the reality that South
Africa has a migration-influenced health care system is critical for preventive
audiology initiatives to succeed, because continuity of care is an important
aspect as well (Khoza-Shangase 2021). The continuity of care as far as EHDI is
concerned raises the importance of holistic patient care in this population,
which involves family-centred/caregiver-centred interventions.

This philosophy of family-centred EHDI is deliberated in detail in Chapter 8.
In this chapter, the author asserts that, within the South African context, the
benefits of early detection of hearing impairment ensued by an effective and
timely intervention programme for hearing-impaired children are only possible
if caregivers are viewed and treated as key co-drivers of EHDI programmes.
The argument presented in the chapter is that such early intervention
programmes need to involve all relevant disciplines, be in alignment with
current ICT advancements and, most importantly, be in tune with the specific
context (family, community, country) in which the child functions, hence the
strong argument for a caregiver-centred approach. This argument is presented
following the exploration of published evidence on the role of caregivers
within families in EHDI programmes while arguing for caregiver-centred
(family-centred early intervention [FCEI]) approaches to all EHDI processes
within the South African context. The author concludes that being caregiver-
centred, therefore FCEI, is key to positive outcomes for children with hearing
impairment and that this is particularly true for South Africa, with contextual
challenges of an LMIC that is culturally, linguistically and socio-politically
diverse. The author strongly argues that FCEI should drive all clinical care
initiatives, as the principlesin which FCEl is based on embracing the Afrocentric
ethos of ubuntu as asserted by Khoza-Shangase (2019, p. 77).

Caregivers’ involvement in the entire EHDI process throughout their child’s
development journey is influenced by several factors, and this chapter
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discusses these factors for practitioners to be well prepared for them when
planning, implementing and monitoring EHDI services that involve caregivers.
The author acknowledges that while there is generally not one factor that
caregivers isolate as the cause of their lack of and or suboptimal involvement
in the EHDI process, but instead an interaction of factors over time, one
predominant theme is evident from the evidence reviewed in this chapter.
At the core of EHDI success is caregiver involvement and routine adoption of
family-community-centred approaches by clinicians. The evidence reviewed
in this chapter also raises implications for research, teaching and clinical
service provision that puts caregivers at the centre of all EHDI initiatives,
including all preventive efforts from prenatal care to intervention where
negative sequelae of hearing impairment are minimised or eliminated.

Because hearing impairment in children is complex and can occur in the
presence of other conditions (Ehn et al. 2019), minimisation of the impact of
hearing impairment needs to happen in all these populations as well. Chapter 9
explores challenges with early intervention in the deaf-blind child - an
umbrella term denoting any degree of combined vision and hearing
impairment. Within this rather neglected area in audiology because of the
argued small incidence of children in this population, the chapter argues for
increased focus on this neglected sub-population in preventive audiology,
through health promotion and prevention or minimisation of the impact of
disability-related sequelae on the deaf-blind child. The authors deliberate on
the different prevention interventions (primary, secondary and tertiary) for
deaf-blind children while providing recommendations on enhancing their
quality of life. While acknowledging that deafblindness as a disability cannot
be completely eradicated, the authors believe that its incidence can be
significantly reduced, thus alleviating the burden of disease in countries
already facing challenges in terms of accessing health care services and
hence their recommendation for the audiology community to advocate for
more primary and secondary prevention methods in the management of
deaf-blind children. They argue that preventive audiology initiatives,
particularly EHDI, have a significant role to play in potentially preventing
deafblindness and minimising its deleterious consequences. They assert that
in primary prevention, preventive audiology can contribute through campaign
drives highlighting the risk factors associated with deafblindness in developing
children and that in secondary prevention, early detection and intervention of
deaf-blind children can occur as part of EHDI programmes. Finally, in tertiary
prevention, the authors suggest that preventive audiology interventions can
focus on providing aural habilitative services, reasonable accommodation
access to information and resources for the child and their families, within a
collaborative programmatic approach to early intervention provision to
prevent the negative sequelae on development and quality of life.
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The negative sequelae of EHDI programmes include economic consequences,
which can be detrimental to the programme if sufficient and comprehensive
economic evaluations are not conducted. Chapter 10 weighs in on this negative
outcome of EHDI in more detail. The chapter is premised on the reality that,
even with the most outstanding preventive health care strategy, because of
causes such as genetic factors, hearing impairment will always be present,
albeit in smaller numbers. Based on the HPCSA’s (2018) position that EHDI
services must ensure optimum, cost-effective solutions, this chapter discusses
the need for cost-effectiveness analysis of EHDI programmes for the purpose
of developing robust evidence of the positive outcomes associated with these
programmes in the South African context, with the aim of placing EHDI
programmes on the political advocacy and resource allocation agenda of the
South African government. The author discusses cost-effectiveness of EHDI
programmes with due recognition of the South African resource-constrained
health care system, sustainable development goals (SDGs) and universal
health care coverage. This chapter also outlines cost-effectiveness frameworks
and provides a discussion of studies conducted in the field of audiology using
these frameworks, with a specific focus on the cost-effective analysis (CEA)
framework. Recommendations are made on the use of CEA to give EHDI
programmes the political and funding support they need within the South
African context. The chapter concludes that, within the African context, for
EHDI to garner support from policy and legislature as well as budget allocation,
cost-effectiveness needs to be established, and therefore, audiologists need
to increase their understanding and use of CEA in the field of audiology to
advocate for change. The WHO (2014) maintained that measurable economic
returns are gained by investing in health in general, not only by the health
sector but also by other sectors, as well as the wider economy of the country,
and this chapter demonstrates this well with EHDI as a case study within the
South African context.

In Chapter 11, the author deliberates on noise as an occupational and
environmental hazard. This chapter explores various ways of preventing NIHL
at the different levels of prevention to achieve the key objective of HCPs,
which is to eliminate the presence of noise as a risk factor, thereby preventing
the development of NIHL in people exposed to hazardous noise. The author
argues that the principles underpinning HCPs are aligned to health promotion
and disease prevention interventions; hence, this chapter seeks to demonstrate
how disease prevention interventions complement the HCP pillars and the
hierarchy of noise control. The author bases the arguments presented in the
chapter on the philosophy that ‘prevention is better than cure’ and that timely
interventions can be less costly and more effective than providing services
later in life (Borysiewicz 2009; Khoza-Shangase & Moroe 2020) and makes
recommendations aimed at mitigating against factors that negatively
contribute towards the success of effective health promotion and prevention
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of environmental and ONIHL, particularly in South Africa. These
recommendations are geared towards specific stakeholders at national and at
occupational levels. Nationally, after placing audiologists on the agenda of
public health initiatives, one of the key recommendations put forward is raising
awareness about the impact of noise on the quality of life and the well-being
of the community at large, as well as increasing awareness about the need to
include hearing acuity when other medical screenings are undertaken
nationally. Occupationally, the author suggests that HCPs implemented in the
workplace be responsive to the needs of the population exposed to excessive
noise and that these are implemented accordingly.

Chapter 12 narrows the focus of the impact of noise to occupational
exposure, with the author arguing for increased efforts towards the
development of contextually relevant and responsive evidence in ONIHL and
HCPs as part of preventive audiology initiatives within the African context.
This chapter has gathered and compiled current evidence in identified areas
in occupational audiology and contextualised this within the African context.
The author describes and discusses findings while highlighting implications
for the field of audiology, engineering and occupational audiology. This
chapter is premised on the reality that the prevalence of occupational hearing
loss (OHL) remains high in LMICs such as South Africa (Ntlhakana et al.
2020b). The author believes that this is a severe condemnation to occupational
health as hearing loss is recognised to be a heavier burden in LMICs than in
HICs, particularly in a country like South Africa with significant socio-economic
inequality, where OHL can become a barrier to employment prospects and
opportunities for the individual affected (Thorne 2006). The author emphasises
that determining the status of OHL and its management in LMICs is vital if
tactical planning around it is to be systematic and successful and recommends
that LMICs learn from HICs, but for Africa, ensuring Afrocentric application of
available evidence is key to successful implementation and monitoring of
preventive audiology measures in ONIHL to achieve zero ear harm.

Ensuring zero ear harm, while learning from HICs, lastly, Chapter 13
continues on this NIHL vein but focusing more on data capturing and analysis
methods utilised in HCPs and how these, if used properly, can lead to successful
preventive audiology outcomes in ONIHL. The complex nature of ONIHL, with
the additional complexity brought by the diverse nature of the occupational
exposures specific to the South African mines, mostly different types of noises
emitted by various mining equipment, at different exposure levels, calls for
interventions that are based on comprehensive, valid and reliable data
(Ntlhakana et al. 2020a, 2022). The authors argue that ways of managing
miners at risk for ONIHL must be reimagined and predictive tools in preventing
ONIHL need to be further explored within the South African context. The
design of reliable models to predict ONIHL is discussed, and its reliance on the
internal and external validation done by machine learning models deliberated
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on, all aimed at providing more reliable predictions of ONIHL in larger sample
sizes. Application of machine learning models in predicting ONIHL is a new
concept in the South African mining industry, and this chapter introduces
rationale and opportunities for these models for the prevention and early
identification of ONIHL. The authors conclude that because of the high
prevalence rates of ONIHL recorded in South African mines, availability of the
mines’ HCP electronic data and availability of the miners’ electronic medical
audiometry records, there is a need to explore machine learning analysis
methods as part of efforts towards preventing ONIHL in this context.

B 1.3. Conclusion

The role and value of preventive audiology cannot be underestimated,
particularly in resource-constrained contexts such as LMICs. The availability of
international evidence and guidelines does not automatically solve challenges
related to ear and hearing problems in all contexts because of feasibility
difficulties encountered and contextual challenges confronted in various
contexts. The differences in influencing factors, risk registers (and portfolios
of risks) across the lifespan, protocols adopted, availability of resources
(including capacity versus demand ratios) and others call for contextualised
solutions to the provision of ear and hearing services. Specifically, these
differences call for assessment and intervention modifications that are
responsive and relevant to the context, research that is local needs driven for
local benefit and clinical focus that will facilitate the emergence of ‘next
practice’ and not just adopts ‘best practice’ within this context. Within the
South African context, establishing contextually relevant best/next
practice requires adherence to principles reflected in the National Health
Insurance (NHI) Plan, as well as assessment and intervention that takes
careful cognisance of epidemiological data and linguistic and cultural
diversity data that are evidence-based and context-driven. Heightened
contextual awareness facilitates vigilance-driven services (e.g. pharmaco-
vigilance, noise vigilance, burden of disease vigilance, risk factors vigilance
and concomitant or synergistic factors vigilance) that ensure context
responsiveness, context relevance and context responsibility in all preventive
audiology initiatives. Where assessment and intervention strategies call for
changes, such as task-shifting and training of paraprofessionals, national
deliberations around minimum standards of training, regulations of practice
and resource allocations around this model of care should occur.

This book is a research-driven introduction of preventive audiology as a
paradigm of ear-and-hearing health care within the African context. It is
aimed at providing current, contextually relevant and responsive evidence
related to preventive audiology in LMICs, with a very specific focus on the
African context using South Africa as a case study. The book, which is the
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first volume, comprehensively covers preventive audiology in four ear and
hearing burdens of disease, with careful consideration of solutions and
recommendations that are contextually relevant. The recommendations
and solutions provided have considered the risks versus benefits of all the
audiology clinical initiatives/interventions/programmes presented in
accordance with contextual relevance, contextual responsiveness and
contextual responsibility/accountability. The interventions/programmes
explored are systematic and comprehensive, have a strategic plan behind
them and involve ear and hearing practitioners in the conceptualisation,
development and monitoring, with creative solutions for the implementation
aspect to meet the South African demand versus capacity challenge.
However, what is presented in this book may be applicable to other LMICs,
similar to the South African context, where preventive audiology forms part
of ramping up efforts towards ear-and-hearing-healthy nations.
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H 2.1. Introduction

The well-documented challenges regarding capacity versus demand in
audiology human resources and the South African population at risk of and
with hearing impairment call for a paradigm shift in how ear-and-hearing
health care is provided within this context. One key shift in thinking involves
using different service delivery models and task-shifting in preventive
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Tele-audiology and preventive audiology

audiology service provision. The practical use of existing and emerging
technology to provide clinical services can assist in providing specialised
expertise not otherwise available, enhance clinicians’ productivity and expand
accesstoquality servicesinacost-effective way while utilising paraprofessionals
in task-shifting. Successful, ethical and safe task-shifting of services within the
audiologists’ scope of practice requires effective and efficient management
by practicing audiologists and is a model of service delivery that has not been
widely utilised within the South African audiology community (Khoza-
Shangase 2022).

In LMICs such as South Africa, the provision of preventive audiology at all
levels (detailed in ch. 1) is confronted by numerous factors, with capacity versus
demand challenges being one of the key difficulties. Tele-audiology is an
opportunity requiring thoughtful consideration within preventive audiology in
these contexts, with the advent of coronavirus disease 2019 (COVID-19)
highlighting this opportunity even more. Its use within these contexts is at its
infancy, with limited evidence in the field of preventive audiology. This chapter
explores tele-audiology as one of the strategies, which the authors believe is
imperative to upscaling preventive audiology within the African resource-
constrained context. The chapter provides deliberations around preventive
audiology in South Africa, with an exploration of challenges faced by audiologists
within this context. This discussion is carried out to raise a need for consideration
of telehealth and task-shifting as a strategy to bridge some of the identified
barriers to service delivery of audiology care within this context. A definition of
tele-audiology, a proposal of how it would work, an argument for its importance
in preventive audiology within the South African context and a description of
how it can be applied within this context are provided. Three key areas of
functioning in audiology are given as case examples:

* EHDI
« ONIHL
e ototoxicity monitoring and management.

An inclusive approach has been adopted in this chapter, which includes
asynchronous tele-audiology, remote patient monitoring and real-time tele-
audiology. The chapter ends by identifying tele-audiology challenges with
implementation and providing solutions within preventive audiology.

Globally, WHO (2018) estimated that greater than 6.1% of the global
population lives with disabling hearing loss. This constitutes approximately
466 million persons, with 93% (432 million) being adults, one-third over the
age of 65 years and 7% (34 million) children. The WHO estimates that the
number of people with disabling hearing loss will increase over the years, with
estimates of up to 630 million people by 2030 and over 900 million people by
2050. Closer to home, the prevalence of hearing impairment is reported to be
higher in sub-Saharan Africa than in other regions of the world (Mulwafu,
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Kuper & Ensink 2016; Wonkam Tingang et al. 2020). It is argued that these
numbers will increase over the coming decades, with presbycusis and hearing
loss related to the burden of diseases, such as tuberculosis (TB) and human
immunodeficiency virus (HIV), most prevalent in this context (Christopher
et al. 2013; Khoza-Shangase 2010, 2017; Tshifularo, Govender & Monama 2013)
and influencing the numbers. Farmer et al. (2010) also predicted that 70% of
cancers will be reported in LMICs by 2030, including cancers of the ear, nose
and throat. The implications of cancer treatments on hearing function are also
a concern in these contexts. All these factors indicate a strong need for the
consideration of more innovative models of ear-and-hearing health care
service provision in sub-Saharan Africa and other similar LMIC contexts.

The Speech, Language and Hearing (SLH) Professions Board of the HPCSA
strongly advocates for best-practice-guided assessment and intervention
services within service delivery models that are contextually, linguistically and
culturally congruent with the South African context and population (Khoza-
Shangase 2020). This best practice includes the use of telehealth and mobile
practice in rendering clinical services. Despite this call and the demands raised
by the COVID-19 pandemic, not much has been achieved to align the use of
telehealth in audiology with service delivery models within the South African
context. The literature on tele-audiology in South Africa has focused primarily
on reaching many people who live in underserved areas (Dawood et al. 2020;
Sandstrom et al. 2020; Van Wyk, Mahomed-Asmail & Swanepoel 2019). Given
that South African audiological practice is still based on Euro-Western
epistemology and ideology (Khoza-Shangase & Mophosho 2018, 2021), there
is a need for careful consideration and deliberation around the delivery of
audiological services through telehealth systems. The authors of this chapter
believe that if these deliberations and considerations are not carefully
conducted, telehealth may continue to perpetuate the colonial audiological
service delivery that is not culturally appropriate nor adhere to the Health
Professions Act of 1974 as well as to the South African constitution.

Khoza-Shangase (2020) argued that SLH services must consider all the
contextual attributes to respond appropriately and optimally to those who
receive the services. This allows for innovation that leads to next practice,
while observing health priorities and the burden of disease within the South
African context. Consequently, this author asserts that SLH services that are
naive of context run the risk of being irrelevant and costly for the patient, the
State and the SLH professions. Such services are bound to be less or non-
efficacious. Within a resource-constrained context such as South Africa, such
services are also bound to be inaccessible to the majority who need them.

Audiology, as one of the health care services, also falls under the WHO’s
call for universal health coverage (UHC), which can be termed universal
audiology coverage (UAC). The WHO'’s Director-General, Dr Tedros Adhanom
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Ghebreyesus, asserts that ‘all roads lead to universal health coverage’, while
acknowledging that countries ‘take different paths - using either public or
private providers’ (Ghebreyesus 2017). However, this Director-General also
highlights that countries ‘will need to know where they stand on universal
health coverage, benchmarked against others’. Furthermore, he emphasises
that UHC is not an end in itself but supports the realisation of the additional
health-related UNESCO sustainable development goals (SDGs). The African
audiology profession needs to respond to this call and ensure that UAC is also
achieved.

In South Africa, UAC, similar to UHC, is nowhere near being achieved. The
SADoH aims to achieve UHC in the near future by implementing the NHI to
tackle the stark divide in health care between the rich and the poor (Keeton
2010; National Health Insurance Bill 2019). Currently, numerous challenges
have been identified towards the achievement of UHC in South Africa, hence
the passing of the NHI bill (2019). Health financing is one of the key challenges
facing the South African government, which leads to cascading other barriers
toward UHC (and consequently barriers to UAC). The capacity versus demand
challenge emanates from these financing difficulties and rages on as one large
obstruction to the delivery of health care services, particularly in the public
health care sector, which provides for the underprivileged who constitute
approximately 80% of the South African population.

Fagan and Jacobs (2009) reported in their survey conducted in sub-
Saharan countries that there is an extreme shortage of hearing health
professionals such as audiologists, speech-language pathologists and
otorhinolaryngologists, and this remained the same in the later survey
(Mulwafu et al. 2017). Mulwafu et al. (2017), in their review of the 2015
survey of otorhinolaryngology services in sub-Saharan Africa, found that
otorhinolaryngology, audiology and speech therapy services and training
opportunities in sub-Saharan Africa have remained stagnant over the years.
Specifically, this study found that between 2009 and 2015, the number of
otorhinolaryngologists had risen by 43%, audiologists by 2.5%, and speech
therapists by 30%. When considering the size of the population, these findings
indicated that the number of these professionals had decreased per 100,000
people in four countries. This is because the population surveyed also
increased from 486 million to 600 million. For example, in 2015, there were
444 audiologists in a population of 55.4 million, which represented less than
one audiologist per 100,000 people. In a South African study, Pillay et al.
(2020) found that available hearing health professionals registered with the
HPCSA are located mainly in three provinces, namely, Western Cape, Gauteng
and KwaZulu-Natal. These professionals are reported to provide services
primarily in private practices, making accessibility to the majority of the
population challenging. It is even more concerning that in a population of
approximately 80% black Africans (StatsSA 2019), only 15.2% of the SLH
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professionals are black Africans (Pillay et al. 2020). Implications of this are
significant when considering the documented impact of language and culture
in clinical health care service provision (Flood & Rohloff 2018). Mulwafu et al.
(2017) argued that this clear capacity-to-demand challenge can be overcome
through increased collaboration with private organisations and HICs, the
development of new and improved current training programmes in Africa, and
task-shifting some services to primary health workers. Task-shifting has been
successfully implemented in mental health and other areas of health care
practice and medicine (Bolton 2019; Magidson et al. 2017) but to a lesser
degree in audiology, particularly in South Africa.

Section 27 of the South African Bill of Rights in the Constitution guarantees
every citizen access to health services. The South African health care system
comprises the public sector (managed by the government) and the private
sector, which is privately financed and requires ownership of medical aid
(medical insurance) to access primary health care services. The public health
services have three main levels of care (primary, secondary and tertiary) that
exist under and are administered by the nine provincial departments of health.
South Africans can access health care services in either of these two sectors;
however, financial standing determines the ability to access private health care.
As a result of the socio-economic inequalities in South Africa, a majority of the
population access health care in the public sector, where the primary health
care (PHC) approach is the preferred government approach. Within the private
health sector, individual health care practitioners who run private practices or
surgeries independently or within private hospitals provide health care services.
These private health care services are mainly found in urban areas, which
implies a lack of access for the 64.7% of the population who are reported to
reside in provinces that are largely rural in nature (Gordon et al. 2020; Mahlathi
& Dlamini 2015). Naidoo (2012) reported that only 16% of the population access
private health care, with 84% requiring public health care, and this inequality in
access doesnotseemtochange (Gordonetal.2020; Mhlanga & Garidzirai 2020).

With the aforementioned health care distribution wherein over 80% of the
South African population depend entirely on public health facilities, the fact
that only 30% of specialists in the country work in the public sector and fewer
than two out of 10 SLH practitioners working in public facilities (Khoza-
Shangase 2019), clear capacity versus demand challenges are evident. Khoza-
Shangase and Moroe (2020) argued that this capacity versus demand
challenge becomes far pronounced in settings less viewed as conventional
spaces of practice for audiologists in South Africa, such as in occupational
audiology settings. Current statistics indicate negligible numbers of SLH
professionals registered with the HPCSA by January of 2020, for the size of the
South African population of over 55 million. Explicitly, only 1612 speech
therapists and audiologists, 788 audiologists and 164 hearing-aid acousticians
were registered for this whole population, for provision of ear-and-hearing
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health care services in both the public and private health care sectors. In
provinces where mining is mainly found as an industry, including North West
(7), Limpopo (23), Mpumalanga (47) and Northern Cape (11), an even lesser
number of audiologists are found. These negligible numbers of SLH professionals
clearly illustrate the capacity versus demand challenge in the country (Khoza-
Shangase 2019), with obvious implications for the implementation and
monitoring of preventive audiology initiatives such as HCPs, ototoxicity
monitoring and management and EHDI, to name a few. Within the available
health spending, this capacity versus demand challenge underlines the value
of investigating tele-audiology for preventive audiology within this context.

Health spending in South Africa has been reported to be challenging during
low economic growth and fiscal constraint, with health-focused expenditure
transpiring in over 10 years of little national economic growth and increasing
input costs (Blecher et al. 2017), and the recent grading of the economy to
‘junk’ status (Wallace 2020). Ratings agency Moody’s Investors Service shifted
South Africa’s credit ranking to ‘junk’ status on 27 March 2020 because of the
country’s slowdown in economic growth and increasing debt burden (Wallace
2020). Wasserman (2020) argued that this poor economic status will
deteriorate during the COVID-19 pandemic, as South Africa will lose billions in
tax income during the lockdown while having to inject more money into a
recessionary economy, money the country does not have. The South African
government would need to pay extraininterest, which has negative implications
for the allocation of money for services, such as health care, education and so
on, and less infrastructure investments. This economic challenge has led and
will continue to steer the health sector to respond in various ways, which raises
serious implications for UHC as well as UAC and audiology service delivery
within the South African context. The numbers of health care personnel and
practitioners have been significantly reduced, with a number of posts getting
frozen when vacated. There has been a focus on greater savings on medicine
tenders, the establishment of ministerial ‘non-negotiable’ budget items,
budget cuts on administration and expenditure as well as on buildings and
medical equipment, budget cuts on capital projects and equipment purchases,
with increased emphasis on PHC (Blecher et al. 2017; Nyasulu & Pandya 2020),
and most recently prioritising COVID-19 management - arguably - at the
expense of other burdens of disease (Wallace 2020). The staff crisis, particularly
in the public sector, compromises the quality of care and leaves the existing
staff overworked. Khoza-Shangase (2020) argued that all these challenges
affect any health care initiative, particularly those initiatives seen not to be
targeting ‘life-threatening’ conditions and are therefore less priority, such as
SLH services, and most rehabilitation services, under which audiology falls.

Provision of preventive audiology services, therefore, becomes a significant
challenge to implement within the South African context where it has to vie
for attention with the life-threatening burdens of disease that are highly
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prevalent, such as HIV, AIDS and TB. Audiology services within this context,
which are contextually relevant and responsive, can only succeed if innovative
service delivery models within programmatic approaches to health care are
adopted. For example, incorporation of audiology in the three major audiology
areas that are the focus of this chapter (EHDI, ONIHL, and ototoxicity
monitoring and management) may be facilitated in national health care
programmes, such as MomConnect, First 1000 days, Striving for zero-harm,
and TB/HIV Collaborative Programme, respectively. Task-shifting and the use
of tele-audiology within such programmes would be one of the innovative
ways of addressing access within this capacity versus demand-challenged
context. Chapters 3, 4 and 5 delve into such programmatic approaches for
preventive audiology within the South African context.

H 2.2. Task-shifting and tele-audiology

Task-shifting is a process of delegation in a resource-constrained context,
where tasks not requiring specialisation are moved, where appropriate, to less
specialised personnel (WHO 2008). The WHO (2008) argued that by
reorganising the workforce in this manner, this process offers a practicable
answer for improving health care coverage by efficiently utilising the already
available human resources and by rapidly expanding capacity while training
and retention programmes are increased. Task-shifting was encouraged by the
international consensus that recognised an urgent need for advancements in
the functioning of health systems, including meaningful bolstering of human
resources for health, to be able to achieve UHC. This is why this process is
imperative for the South African audiology community where significant
capacity versus demand challenges exist. Authors of this chapter believe that
task-shifting, coupled with tele-audiology to maintain quality of care, is an
innovative way of exploiting and converging both the already available financial
and the human resources and resources that can be procured for the size of
the population requiring preventive audiology services in the African context.

Task-shifting has been adopted in several countries for years to address
capacity versus demand challenges because of the shortage of higher-skilled
health care workers (Fulton et al. 2011; WHO 2017). As useful as it can be to
increase access to services, particularly in LMICs, task-shifting has its
weaknesses and challenges, specifically in the absence of regulations and
monitoring. In Ghana, Baine, Kasangaki and Baine (2018), in a study on Task-
shifting in health service delivery from a decision- and policymakers’
perspective, found that since 1918 in that country, task-shifting had been
applied with least compliance to the WHO (2008) recommendations and
guidelines. They also found that the country had no national policies and
guidelines on the implementation of this process and that a majority of
policymakers and decision-makers in that country were not in support of
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task-shifting because of their perception that the less-skilled health workers
were incompetent.

Within the field of SLH in South Africa, attempts at task-shifting failed
significantly in the past with the negative experience of mid-level workers in
the form of a former 2-year Speech and Hearing Therapy (Community Work)
Diploma training that was offered by the University of the Witwatersrand in
1984, motivated for by the South African Speech Language and Hearing
Association (SASLHA), with the goal of expediting the training of black
peopleinthe SLH field (Aron1984,1986,1987,1989). With the conceptualisation
of this task-shifting initiative not being sound, the documented motivation
being racially grounded, the scope of work ill-defined and non-regulated,
uncertainties and poor control around the type of practice (independent
versus supervised practice), as well as training challenges, were documented.
Tshule (1994) investigated the experiences of the students and staff who
were part of this diploma programme and found extreme dissatisfaction with
the programme, not only from students but also from staff involved in
training. Students found the diploma not to be challenging. It was not
appropriate for the job they were supposed to perform, it did not allow them
to be gainfully employed, and it did not offer them any career progression
opportunities. That is beside the fact that it failed to meet the minimum
expectations of students and its objectives were deemed inappropriate by
the training staff.

To prevent a repeat of this negative experience for the SLH professions, the
HPCSA has set up a scope of practice, a training curriculum and regulations
for mid-level workers. Should the concept of task-shifting be embraced by the
DoH, these cadres would need to be employed in that sector under supervised
practice, which implies a need for strong political will around the DoH’s human
resource strategy that is more responsive to the contextual needs. As part of
task-shifting initiatives, Pillay et al. (2020) strongly argued for mid-level
worker role development as a key strategy to address the South African SLH
workforce challenge in a cost-effective and pragmatic manner in order to
increase access to SLH services currently and in the future.

Baine et al. (2018) recommended that task-shifting be used only:

1. in the presence of supervision and education systems that are sufficiently
resourced, effective, supportive and ongoing

2. in the context where qualified health care workers continue to be trained
and increased in the human resource strategy (where task-shifting is not
used to replace qualified personnel)

3. where conditions of service are conducive for human resource motivation
and retention

4. where all this is guided and supported by the country’s national policy and
frameworks to underpin implementation.
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Lehmann et al. (2009) earlier shared similar sentiments about task-shifting as
an answer to the human resources crisis in Africa. These authors argued that
any long-term task-shifting success depends entirely on the sitting
government’s strong political will and fiscal commitments. These authors
asserted that this process requires (1) an integrated and comprehensive
reconfiguration of health teams, (2) adapted regulatory frameworks and
scopes of practice, (3) improved training infrastructure and (4) access to
dependable medium- to long-term funding (Lehmann et al. 2009, p. 1), which
within the South African context, the authors believe can be done within the
envisioned NHI.

The importance of enabling national-level governance that ensures
availability and implementation of an appropriate facilitatory regulatory
framework, as well as relevant policies, governance that influences and
supports training institutions and ensures the availability of sufficient
resources, and governance that reins in the cooperation of the various
stakeholders is highlighted by these authors. These facilitators are key for
task-shifting to be efficient and effective and significantly contribute toward
developing relevant, effective, equitable and sustainable health care systems.
The authors of this chapter support these recommendations around facilitators
for successful implementation of task-shifting and suggest that in the South
African context, telehealth (tele-audiology) can be utilised as a service delivery
model to ensure that access through task-shifting occurs within programmes
that will maintain minimum standards as prescribed by the HPCSA.

Although task-shifting and tele-audiology offer promise to deliver service
to marginalised communities, there is a need to re-imagine how it would work
in the context of South Africa and other LMICs. Khoza-Shangase, Moroe and
Neille (2021a) advanced significant benefits of telepractice within the South
African context under five themes:

training and preparation yield favourable outcomes

use of telepractice within a hybrid model that includes task-shifting is best
telepractice allowing for cost-effectiveness of the service delivery

access to service provision and supervision that could be external to the
South African borders (internationalisation)

5. modality outcomes that yield similar outcomes and are comparable.

NN

In re-imagining the use of tele-audiology and task-shifting within the African
context, widespread use of task-shifting and tele-audiology should be carefully
done in a manner that does not perpetuate an arguably colonial-based service.
Therefore, there is a need for serious deliberation around the implementation
of this shift in paradigm. One such deliberation is with regard to individuals
who are responsible for planning and implementation. This means that task-
shifting and tele-audiology may need to take a bottom-up approach, where
various individuals, including those with hearing disability, are involved in all
phases of planning, implementation and monitoring.
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Conventionally, community health workers (CHWSs) and volunteers have been
shown to play a critical role in audiology task-shifting through tele-audiology
(O’Donovan et al. 2019). Biagio et al. (2013) showed that facilitators (i.e.
volunteers) can provide a platform for asynchronous tele-audiology, while
Hussein et al. (2018) later showed that CHWSs can be trained to use smartphone
hearing screening using the mHealth system. Although South African nurses
may be overworked (Oosthuizen & Ehlers 2007), nurses may be ideal to ensure
that universal newborn hearing screening is successfully implemented within
birthing facilities across the country. Khan, Joseph and Adhikari (2018) and
Khoza-Shangase et al. (2017) emphasised that nurses should be capacitated
to conduct hearing screening because they are the most accessible health
care personnel at all levels of health care. Fulton et al. (2011) recommended
the use of technology with task-shifting and viewed this as a policy option
that has the potential to raise the practical and creative efficiency of health
care delivery, expanding the number of quality services offered cost-effectively.

Mundeva et al. (2018) raised critical ethical issues that need consideration
in task-shifting. These authors highlighted challenges that cadres engaging in
task-shifting encounter, such as (1) performing emotionally and physically
arduous responsibilities with frequently unsatisfactory training, (2) absence of
supervision and payment and (3) working in contexts where they are
inadequately incorporated into health systems, which has negative effects on
the quality of care provided and on promotions prospects (career progression)
and lead to employee disempowerment, feelings of being exploited and taken
for granted. These authors believe that these issues can be addressed if a
number of ethical principles are prioritised, which include beneficence, justice,
respect for persons, cultural humility and proportionality. Consequently, these
authors stress the importance of policymakers and programme implementers
prioritising ethical principles in planning and implementing such programmes -
a sentiment, along with concerted political will, strongly shared by the authors
of this chapter.

Suen et al. (2019) presented arguments for the use of CHWs in collaboration
with professional health care workers under their direct supervision to
overcome the capacity versus demand challenges in LMICs, in the field of
audiology. These authors lament that if such service delivery models are not
explored, little progress will be attained in challenging the global burden of
hearing loss, despite all existing evidence for the effects of untreated hearing
impairment and the availability of evidence-based interventions. They reiterate
calls that have been made to confront hearing loss as a public health challenge,
while highlighting that prospects exist to rely on public health approaches to
deal with hearing care at the population level, as raised by Olusanya, Neumann
and Saunders (2014), the National Academies of Sciences Engineering and
Medicine (2016) and The Lancet (2016). Suen et al. (2019) suggested that
these public health approaches include the utilisation of public and community
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health assistants, peer counsellors and health promoters. In the case of
audiology, these approaches may also include PHC nurses, teacher assistants
and trained volunteers. All these cadres, if trained and regulated as per the
HPCSA’s minimum standards, regulations and scope of practice and supervised
by audiologists, can through the use of tele-audiology be valuable in innovative
approaches to increasing access to ear-and-hearing health care within the
African context.

Four factors that support developing tele-audiology clinical practice
include (1) shortage of audiologists, (2) largely PC-based testing equipment
that allows audiologists to operate diagnostic equipment located at a
distance site from the desktop PC using remote control software, (3)
availability of videoconferencing facilities for real-time tele-audiology
applications and (4) availability of guidelines (AAA 2008; ASLHA 2005;
Hayes 2012). Although these are international, while the HPCSA is still
developing local guidelines, consideration of these factors by the South
African audiology community is useful for establishing contextual
responsiveness. Tele-audiology, in conjunction with task-shifting, could
increase access while also addressing employment opportunity challenges
that South Africa is grappling with.

Tele-audiology, as a subset of telehealth, has become a more practical,
feasible and logical approach to delivering hearing care, particularly in
resource-constrained contexts; although this has not been readily adopted
nor widely practised in countries such as South Africa - even in the context of
COVID-19 the regulations of which were pushing for it (Sebothoma et al. 2021).
This model of service delivery was established in the mid-1990s, primarily to
deliver audiological care in regions with inadequate access to health care
because of a shortage of resources, as in the South African context. Telehealth
(i.e. tele-audiology) has been defined as the utilisation of telecommunication
technologies to reach patients, lessen obstacles to best health care in
underserved communities, enhance patient approval and accessibility to
health care practitioners, reduce professional seclusion in remote rural areas,
aid practitioners enlarge their practice reach and spare patients from having
to migrate long distances to obtain high-quality care (Krupinski 2015). Within
the South African context, where there is an obvious capacity versus demand
challenge with audiological services and limited rehabilitation resources for
the hearing-impaired, where a case for preventive health care has been made,
tele-audiology may serve the very basic function of access to preventive care.
An apparent benefit of tele-audiology is that it may facilitate overcoming
universal barriers to accessing hearing care, such as distance from service
providers and associated costs (Schweitzer et al. 1999). Within the South
African context, tele-audiology can also allow for continuity of care where
patients identified within the health care sector can continue to receive
intervention within other sectors such as the education sector (EHDI)
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(Khoza-Shangase et al. 2021b) and the occupational sector or industry
(including ONIHL) (Khoza-Shangase & Moroe 2020), where currently there
are very limited, if any, audiology services.

The authors provide adequate motivation to make use of the opportunities
from the COVID-19 pandemic and increase the use of tele-audiology. They,
additionally, recommend manufacturing of highly computerised assessment
and intervention technology resources for preventive audiology in LMIC
contexts with expanded access to web cameras and access to affordable
government-subsidised broadband connectivity. Within the South African
context, the increased efforts by the government toward information and
communication technologies (ICTs) and the Fourth Industrial Revolution (41R)
make this an opportune time to carefully deliberate on this (State of the
Nation Address [SONA] 2020). Recent evidence from contexts similar to
South Africa, such as India, also supports this approach as a cost-effective
delivery model. Ramkumar et al.’s (2018) study indicates better cost outcomes
when:

e broadband Internet for tele-diagnostics is utilised

e economical human resources and equipment with consequent lowest cost
per patient screened

¢ maximised follow-up expenses with the cost per patient being reduced
substantially for diagnostic audiology assessment and for the cost per
patient identified when tele-audiology is used.

Krumm and Syms (2011) reported that hybrid delivery, where bothasynchronous
and synchronous tele-audiology modes of delivery are utilised, has been used
for various audiological scopes of practice. The authors also recommend
hybrid delivery for preventive audiology within the African context, where
asynchronous (store-and-forward remote monitoring) and synchronous (live
interaction and mobile health) are combined. Even though the health care
professional (audiologist) might not present at the time of the consultation,
synchronous tele-audiology involves the health care professional being
present during the consultation. This includes examples such as
videoconferencing, remote programming of hearing technologies such as
hearing aids and cochlear implants (Hughes, Sevier & Choi 2018; Krumm &
Syms 2011), and remote conduction of electrophysiological testing, to name a
few. While a synchronous tele-audiology approach has been documented to
be beneficial, its implementation may not be practicable yet within the South
African context. As a result of an insufficient number of audiologists, this
anticipated implementation challenge is made more challenging by network
connectivity challenges in South Africa. Steuerward et al. (2018) emphasised
that the synchronous telehealth technique needs the audiologist to be present
during remote assessment with broadband network connectivity. The
proposed telehealth treatment might be challenging, but if network connectivity
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difficulties can be overcome, it can serve as the next viable intervention option
for a health care professional who lives far from patients requiring services,
primarily if task-shifting cadres are implemented.

However, the asynchronous telehealth approach can be utilised in the
absence of the audiologist, where paraprofessionals or site facilitators can be
trained to perform certain audiological tests, save the findings, and forward
them to the audiologist later for analysis and intervention planning (Fabry
2010). This application is one of the motivations for why tele-audiology would
be ideal for the human resource-constrained South African primary preventive
hearing care setup. Research has illustrated the accuracy of asynchronous
tele-audiology when compared with traditional face-to-face diagnosis by
qualified professionals (Biagio et al. 2013, 2014).

Further evidence indicates that tele-audiology is suitable for hearing loss
prevention programmes such as:

e ototoxicity monitoring and ONIHL monitoring (Folmer et al. 2012; Saunders
& Griest 2009)

e performance of otoscopy and video otoscopy, immittance and NHS
(Krumm & Syms 2011)

* measurements of otoacoustic emissions

* pure-tone audiometry

* programming cochlear implants via neural response or telemetry
assessment (Krumm & Vento 2013).

Swanepoel et al. (2010) believed that the asynchronous method is more feasible
for the South African context, especially in school settings. These authors
further provided a scope of application of possibilities for tele-audiology within
LMIC contexts, which needs to be fully explored for preventive audiology to
increase access to hearing care for the majority of the currently underserved
populations in South Africa. Khoza-Shangase and Moroe (2020) demonstrated
how, for example, within specific scopes of practice in audiology, structured,
systematic and sustainable implementation of tele-audiology can be adopted
by recommending a tele-hearing conservation programme model that covers
all pillars of HCPs, as illustrated in Figure 2.1.

As a result of the shortage of resources, and also with the advent of the
COVID-19 pandemic, the tele-HCP model can be very useful. Khoza-Shangase
and Moroe (2020) proposed that tele-hearing conservation can use a variety
of advancements in tele-audiology, including wireless and booth-less
technology for hearing testing, mobile technology for booth-less audiometry,
pure-tone audiometry through earphone attenuation and hearing screening
via smartphone applications. Benson (2020) further reported that audiological
assessment during COVID-19 should include video otoscopy, tympanometry
and pure-tone audiometry, which can all be conducted through real-time
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Source: Khoza-Shangase and Moroe (2020).
Key: HCP, hearing conservation programme.
FIGURE 2.1: Possibilities of tele-audiology use in hearing conservation programmes for all pillars (tele-hearing conservation programmes).
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synchronous and asynchronously tele-audiology (Coco 2020; Khoza-Shangase
& Moroe 2020; Sebothoma et al. 2021). To ensure that assessments are
completed successfully and all seven pillars areimplemented, paraprofessionals
such as CHWSs must be trained (Dawood et al. 2020).

The potential purpose and feasible impact of tele-audiology within the
African preventive audiology context are significant. The South African
audiology community needs to engage in a tele-audiology mapping exercise,
incorporating task-shifting training to develop this delivery model to increase
access to services not only to South African audiologists but also to volunteer
audiologists from across the world. Swanepoel et al. (2010) recommended
this strategy and suggested exploring the use of the tele-audiology network’
for this very purpose. The authors, however, highlighted the importance of
strict adherence to the South African regulations governing health care during
this process.

H 2.3. Considerations around tele-audiology
for preventive audiology

Sufficient evidence has been presented supporting the use of tele-audiology
to improve access to hearing care and reach, particularly in resource-
constrained contexts. Furthermore, enough supported arguments have been
presented for the application of task-shifting as a service delivery model to
facilitate UAC. The application of these methods remains challenging and
presents certain concerns, particularly where contextual regulations and
policies governing their implementation do not yet exist, where political will
may be lacking, and where resource allocation has not prioritised this model
as part of the HR strategy, equipment procurement and cadre training. Such
concerns require careful deliberation:

1. Numerous challenges are envisaged in the implementation of tele-audiology
for preventive audiology within the South African context, although
pronouncements at national government levels promise plans that can
facilitate the resolution of these challenges (SONA 2020). The challenges
include (1) computer literacy and competence of potential users (Carter,
Horrigan & Hudyma 2010), (2) the availability of a network connection
(Grogan-Johnson et al. 2015), (3) the ability to understand and follow
ethical and legal prescriptive guidelines and standards governing direct
practice (Grogan-Johnson et al. 2015; Grol & Grimshaw 2003). As a fourth
concern, the management of data transmission, retrieval, and storage online
(Grogan-Johnson et al. 2015); and, last but not least, linguistic and cultural
diversity impacts on using it (Khoza-Shangase & Mophosho 2018, 2027;

1. See www.teleaudiology.org.
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Khoza-Shangase et al. 2021a). Careful deliberations and planning around
these challenges are key to the successful implementation of telehealth to
facilitate preventive audiology in the South African context.

. The fact that in the 2017 South African Health Review, Siegfried, Wilkinson
and Hofman (2017) reported that no precise provision is made in the
National Health Act and that health technology assessment is narrowly and
incompletely defined is another concern that requires careful consideration
before tele-audiology can be comprehensively rolled out for preventive
audiology within the South African context. In the same report, a need to
improve telehealth capacity building is identified and highlighted, with the
acknowledgement that training opportunities in telehealth are inadequate;
however, government has goals to stimulate this training through education
and research, with universities identified as key stakeholders to expediate
this capacity development process. Universities are tasked with the
development of well-structured education and training courses and
adhering to minimum standards to offer the academic and practical skills
needed for implementing clinical and educational services via a telehealth
model, as well as developing appropriate ICT infrastructure support specific
to telehealth. By implementing tele-audiology within primary preventive
health care, efficient, ethically, and well-resourced telehealth models can
establish evidence bases that are context-relevant and contextually
responsive. This goes hand in hand with the availability of national policies
and regulations, as well as training around task-shifting, with adherence to
WHO guidelines, national guidelines, scopes of practice and minimum
standards under careful supervision and monitoring. The aforementioned
policy and regulation considerations are over and above the need to ensure
firm adherence to ethics, human rights and medical law surrounding the
use of task-shifting and tele-audiology. In their quest to increase access to
preventive audiological services through this service delivery model,
audiologists must take heed of the six ethical challenges identified by
Naudé and Bornman (2021) to be relevant in tele-audiology. These six
challenges, consisting of competence, informed consent, privacy and
confidentiality, licensure, reimbursement for services, and effectiveness of
services and programme validation, are essential for well-organised,
successful and ethical implementation of tele-audiology and task-shifting.
. Without sufficient training and education of audiology students in the use
and implementation of telehealth (Edirippulige, Armfield & Smith 2012;
Govender & Mars 2018; Khoza-Shangase et al. 2021a), and without
collaboration with paraprofessionals in task-shifting, recommendations
made in this chapter are less likely to succeed. Limited inclusion of telehealth
training in African education and training programmes because of the lack
of standards and regulations surrounding ethical practice around this
model of delivery has been documented (Edirippulige et al. 2012; Govender
& Mars 2018; Khoza-Shangase et al. 2021a). Edirippulige et al. (2012)
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recommended the introduction of telehealth at all graduate levels in higher
education for health care professionals so that they can provide clinical care
through this model of health care delivery, while Khoza-Shangase et al.
(2021a) argued that clinical educators should also be equipped in using this
modality for teletraining and telesupervision. This approach includes the
HPCSA SLH Board development of a task team to develop guidelines for
telepractice in SLH programmes in order to guide the professionals and
protect the public. The use of short courses and mandatory CPD training for
continued professional development is an additional strategy to reach those
not within the formal education and training programmes but who require
the knowledge and skills to provide services.

There appears to be limited collaborative and synergistic functioning
between the various South African departments, such as Health, Labour
and Education, in as far as assessment and management of patients with
hearing impairment or those at risk of developing one, thus not only
impacting identification but also the continuity of care for patients in these
sectors. Although the South African health care acts and policies are
progressively acknowledging the importance of ICT in health care,
particularly within the 4IR, and they advocate for the utilisation of
technology and telehealth applications within the health care service
delivery model (Govender & Mars 2018), this recognition has not been
extended to occupational health and safety in the form of HCPs and the
school health care programmes currently in place. The recognition of ICT in
health led to the development of the National Digital Strategy 2012-2016
(DoH 2012), with the most recent 2019-2024 National Digital Health
Strategy (DoH 2019). All these endeavours from the DoH need to be
extended to the other sectors where preventive audiology can be
implemented.

The evidence in the use of tele-audiology for identification of auditory
pathologies such as hearing impairment and middle ear disorders, and on
the implementation of appropriate management such as hearing aid fitting,
forms an important part of efforts aimed at alleviating barriers to successful
preventive audiology care. However, tele-audiology can also be used as
part of preventive and promotive education measures for both task-shifting
cadres and patients (e.g. education awareness in HCPs). Awareness
programmes around some of the causes of auditory pathologies that are
preventable excessive exposure to noise in children listening to mp3’s on
portable media player devices, such as iPods (WHO 2015), the use of
hearing protection devices in HCPs (Ntlhakana et al. 2015) and the
importance of early intervention for middle ear pathologies in this
population (Sebothoma 2020), the importance of ototoxicity monitoring
(Khoza-Shangase 2010, 2013; Khoza-Shangase & Stirk 2016), and contextual
risk factors for hearing impairment in infants (Fitzgibbons, Beswick &
Driscoll 2021; Kanji & Khoza-Shangase 2019) - remain one of the key
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benefits of tele-audiology in primary prevention of hearing impairment in
LMIC contexts. Such awareness campaigns can efficiently be carried out by
task-shifting cadres with coordination and supervision by audiologists
through hybrid tele-audiology delivery. These campaigns would be best
conducted and sustained through programmatic initiatives, such as those
listed earlier (First 1000 days, Striving for zero-harm and TB/HIV
Collaborative Programme).

. Connectivity and Internet access for the majority of the South African
population remains a challenge, although significant progress has been
made. The rush of boosted Internet access within South Africa has
reportedly reached new high levels, with the surge expected to increase in
the future. According to the Electronic Communications Network, it is
anticipated that in 2020 the Internet of Things and Machine-to-Machine’s
installed bases will have accessed 35 million users for the South African
market, with a positive impact on the country including increased
accessibility to health care initiatives such as hearing care (if capitalised).
The partnering of the South African government with the World Economic
Forum in an initiative ‘Internet for All’ in 2017, which aimed to facilitate
universal access to Internet by 2020 as stated by the South African
Government News Agency, has not materialised, and this could present
challenges for tele-audiology. Nonetheless, the General Household Survey
(2018) revealed that ‘64.7% of South African households had at least one
member who had access to, or used the Internet either at home, work,
place of study or Internet cafés’, providing contextual data that need to be
considered in planning tele-audiology for this context.

. Through asynchronous tele-audiology, middle ear pathologies and hearing
impairments, as well as auditory processing disorders, have a more
extensive evidence base from resource-constrained settings such as
communities, mines, and schools (Olusanya et al. 2004; Potgieter et al.
2018; Swanepoel et al. 2014), yet tele-audiology is still in its infancy, despite
receiving significant attention. There also remains even more limited
contextually relevant evidence that has considered the linguistic and
cultural diversity of the South African context, as well as the incongruence
between professionals and patients in terms of this diversity, which requires
attention.

H 2.4. Conclusion

Tele-audiology and task-shifting is a relatively new service delivery model,
which is particularly useful in resource-constrained settings. Because of the
significant capacity versus demand challenges in LMIC contexts and the need
for scaling up audiology professionals’ goal of preventing hearing impairment
under their scope of practice, careful consideration of this platform and
strategy for UAC is required. Because of the documented increasing prevalence
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of hearing impairment in these contexts, alternative strategies to implement
and monitor hearing care programmes, such as the use of tele-audiology and
task-shifting, become critical. Failure to deliberate on such models of service
delivery will indicate a lost opportunity to improve access to audiological
services for these populations, particularly with the documented evidence of
technological advancements in ICT and audiology. Technological advances
increase opportunities for alternative service delivery models that are
contextually responsive, patient centred, and that take into account linguistic
and cultural diversity and, most recently, social distancing linked to pandemics
such as the novel COVID-19. The use of tele-audiology facilitates developments
such as:

¢ hearing screening using smartphone applications

e wireless and booth-less technology for hearing testing

¢ diagnostic pure-tone audiometry without a sound-treated environment

e pure-tone audiometry outside a sound booth using earphone attenuation

¢ integrated noise monitoring

e automation, which substantially boost the audiology community’s capacity
to offer ear and hearing services to distant and isolated resource-
constrained contexts, such as the South African mining context.

The use of hybrid tele-audiology delivery alongside task-shifting presents the
immense possibility for preventive audiology.

These service delivery models must consider policy and regulations
challenges and must adhere to ethics, human rights and medical law, with full
political will from the government. Furthermore, like any new assessment or
intervention strategy, significant contextually relevant research would need to
be conducted to ensure a contextually relevant evidence base that will allow
for best practice, which has taken contextual issues such as linguistic and
cultural diversity into consideration.
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B 3.1. Introduction

A high prevalence of hearing impairment exists among school-going
children in LMICs, particularly within the African continent. Sufficient
evidence has established that undiagnosed hearing impairment has negative
consequences for the overall development of the hearing-impaired child.
Efforts towards early identification and intervention of hearing impairment
within the African context have been compromised by numerous factors,
including a lack of financial, technical and human resources, as well as poor
infrastructure and poor follow-up. These challenges are observed within
the health care sector and within the education sector. Telehealth-based
audiology (TBA) programmes have the potential to resolve a number of
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these challenges and achieve a reduction in the burden and impact of
hearing impairment among school-aged children, as both screening and
diagnostic and intervention services can be delivered within the school
context to ensure comprehensive service delivery (Khoza-Shangase 2021).
Telehealth-based audiology services have been proven to have the potential
to address such service delivery challenges, particularly to rural and
remotely located schools, and their validity and reliability are well
established. A comprehensive audiology service delivery package from
hearing screening to aural rehabilitation services can be provided via tele-
audiology. However, several barriers within the African context pose a threat
to the adoptability and sustainability of these services, and careful
consideration of these barriers is important for the maximum benefit to be
obtained from them. This chapter deliberates on audiological care within
the African school context and explores TBA as a model of service delivery,
with a careful exploration of the challenges and barriers to the adoption
and implementation of TBA within this context. The chapter also provides
plausible solutions and offers a sustainability model to support the growth
of TBA within the African school context.

Audiology services are only as strong as the health care system within
which they function. The African health care system is challenged by the
increasing burden of disease, poor prevention and detection programmes, as
well as poor health intervention strategies. Health care on the continent is
further influenced by financial, social and political factors. It is, therefore,
necessary to first understand the factors impacting the African health care
system to contextualise the challenges facing audiology service delivery and
the impetus for TBA services. Chapters 1and 2 comprehensively discuss these
challenges while arguing for preventive audiology as a strategy to ramp up
efforts toward an ear and hearing healthy nation.

Amidst Africa’s political and economic instability lies the burdensome
issues surrounding poverty and endemic communicable and non-
communicable diseases. Africa holds countries such as South Africa, Kenya
and Nigeria that have had unfortunate historical injustices and socio-economic
inequalities that compromised health, wealth and well-being, and these
countries are still redressing these inequalities of the past (Chukwudozie 2015;
llinca et al. 2019; Maphumulo & Bhengu 2019). Inequalities in resource
distribution, education and income levels persist. Reports emerging from
various African countries reveal that the Gini coefficient, which is a measure of
income inequality, has increased over the years, implying that the economic
gap between those that are affluent and those that are poor has intensified,
with countries like South Africa, Namibia and Botswana demonstrating
the most inequality (Gini > 0.60) (The World Bank 2017; UN 2017).
The intergenerational progression of poverty has ensured that the income
divide remains, and this has direct implications for childcare.
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There are distinct and glaring differences in health, education and quality of
life (QoL) between children from rich and poor households globally (Wimer
et al. 2016). The UN, through its SDGs, has tried to close this inequality gap
that exists between the rich and poor (UN 2015). SDG 3 speaks to ensuring
healthy lives and promoting the well-being of all children. However, the health,
well-being and QoL of children in Africa remain a concern because of financial
constraints and under-resourced health care systems (Bigna & Noubiap 2019;
Khoza-Shangase 2021; Roberton et al. 2020; Roelen et al. 2017).

The health care systems of the majority of African countries comprise the
state-owned and privately owned health care sectors. In South Africa, for
example, the public health care sector services a larger proportion of the
population (approximately 86%) than the private sector does, but paradoxically
the private health care sector has greater access to specialised health care
services, a larger workforce and better-equipped hospitals (Jobson 2015;
WHO 2017). Adding to the above challenges faced by the public health care
sector is the increasing and changing patterns of disease burden among the
population residing in rural and remote locations (Mayosi & Benatar 2014). It is
stated that the African continent only has 3% of the world’s health care
workers yet presents with 24% of the global burden of disease (Scott & Mars
2015). In addition, Africa has the largest child population globally (UN
Department of Economic and Social Affairs, Population Division 2017), and
this has implications for resource distribution and adequate financial resources
steered towards childcare. The demand for childcare has placed a strain on
the functioning of the public health care system in the continent.

Retention of health care workers in Africa has also become a problem as
professionals either undergo urbanisation, move into the private sector or
emigrate to earn more lucrative salaries and work in better-functioning health
care systems (Merugumala, Pothula & Cooper 2017; Centre for Development
and Enterprise 2011). According to Mayosi and Benatar (2014), lack of trained
health care professionals, disparities in wealth, education and health care are
core issues affecting the African population. In addition to this, the translation
of health care policy and the development of programmes into practice has
been slow, and evidence of this has been documented in audiology within
the South African context (Khoza-Shangase & Masondo 2020, 2021).

Taking South Africa as an example, since its shift to democracy in 1994, the
South African government has initiated several programmes and services.
These include free health care for women and children, introducing primary
health care (PHC) services in the health care system and the improvement
thereof with the re-engineering of PHC, the Integrated School Health
Programme (ISHP) (2012) and the recent plans around the NHI. The NHI is
reported to be aimed at stabilising the fragmentation that exists between the
private and public health care sectors; however, the progress of its
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implementation has been slow, although the NHI bill has been passed. The
ISHP (2012), one of the other intended programmes, has also faced technical
and resource challenges and has therefore not been comprehensively
implemented nationwide (Khoza-Shangase, Sebothoma & Moroe 2021). The
failure to successfully implement these health care programmes has led to
poor health outcomes and increased mortality rates among African children
(WHO 2020).

The WHO (2020) reported high levels of mortality and the burden of
disease in children across the world. In 2017, almost 5.4 million children under
five-years-old died from preventable causes including malnutrition, malaria
and diarrhoea (WHO 2019), mainly because of malnutrition, malaria and birth
complications (WHO 2019). The WHO further stated that children in Africa are
14 times more likely to lose their lives than their counterparts residing in high-
income regions. Alongside the staggering mortality rate lies the concerns
arising from various disabilities, including sensory deficits (Naipal & Rampersad
2018). The prevalence of sensory deficits, primarily vision and hearing loss,
among childrenin Africa has debilitating effects and far-reaching consequences
across all developmental spheres (Mulwafu, Kuper & Ensink 2016; Naipal &
Rampersad 2018). Chapter 9 will further explore early detection and
intervention of the combination of these two sensory deficits: deafblindness.
This chapter focuses on hearing loss in Africa.

The global prevalence of childhood hearing loss is estimated to be around
34 million, and Africa makes up 5% of this global prevalence (Adedeji et al.
2015; Al-Rowaily et al. 2012; Tian et al. 2015; WHO 2017). In a study conducted
by Desalew and colleagues (2020), hearing loss prevalence among children in
sub-Saharan Africa was reported to be 10%. In addition, the study reported
the prevalence of hearing impairment for community or school-based children
to be 6%, with the prevalence for children with comorbidities (HIV and TB) at
23%. The causes of childhood hearing impairment contributing to these
prevalence rates are diverse.

Globally, genetic-related causes constitute 24%-39% of congenital hearing
impairment in children (Adedayo & Olawale 2014). According to Birkeland and
Lesperance (2016), genetic-related causes of hearing loss are likely to remain
high as medical advances contribute toward decreasing the acquired causes
of hearing problems. Acquired hearing loss can be caused by conditions such
as head injuries, measles and mumps, ototoxic medications or infections
(Adedeji et al. 2015; Butler 2012).

Otitis media (OM) is one of the major causes contributing to acquired
hearing loss among children (Adedeji et al. 2015). It is estimated that
approximately 80% of children will experience acute OM by their third birthday,
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with at least 50% of these children going on to develop hearing impairment
(Vos et al. 2015). This is largely because of the lack of access to early detection
and intervention programmes during those early years of life. Chapter 5
comprehensively discusses preventing middle ear pathologies in a South
African context and proposes a programmatic approach to prevent these
pathologies as a clinical framework.

According to the WHO (2017), almost 60% of childhood hearing loss,
such as OM-related hearing loss, can be prevented with appropriate
management, thus emphasising the role of preventive audiology within
this age group. However, unfortunately, this model of ear-and-hearing
health careis largely curtailed by the absence of adequate and standardised
audiological care throughout African countries, thereby negatively
impacting hearing-impaired children’s development. If the hearing loss
goes undetected for years, detection and intervention programmes within
the formal schooling environment could at least provide an opportunity for
management, albeit late.

The optimisation of development in children with hearing impairment must
be prioritised. To ensure that these children reach their full potential in terms
of academic, speech and language, as well as vocational and socio-emotional
development, early intervention and timeous management must occur
(Maluleke, Chiwutsi & Khoza-Shangase 2021). This can only be achieved if
there is adequate access to health care services. School health services
provide an opportunity for school-going children to be monitored within the
school context so that health barriers to learning can be identified and
managed (Khoza-Shangase et al. 2021). The school environment is an ideal
context in which to deliver health care services; however, because of the lack
of technical, human and financial resources, audiology service delivery in
schools has been stagnant (Khoza-Shangase 2021; Peer & Fagan 2015).
Audiologists have therefore been exploring the use of TBA services to provide
both screening and diagnostic services to facilitate early detection and
intervention efforts for school-aged children.

The use of TBA services within the school context presents many benefits
to ensuring the prevention of hearing impairment, as well as the identification
and management of hearing deficits. Telehealth-based audiology services
could help remedy the shortfalls associated with the current health care
service delivery model, particularly inremote and rural areas where travelling
and accessibility to high-quality services are lacking. The health care system
within the continent largely comprises three layers, namely primary,
secondary and tertiary prevention (Kisling & Das 2021). The aim of these
structures is to ensure that early detection and intervention take place to
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avoid or reduce the full impact that a disease or condition has on a person.
Telehealth applications are well suited to support all three layers of
prevention, and its utility has the potential to reduce the burden of disease.
Telehealth applications allow for the provision of health care services via
one of three models (Krumm 2007). The synchronous model of hearing
testing is conducted in real-time, where the patient is tested via live
streaming through videoconferencing facilities. The patient is, therefore, set
up and prepared for testing by a trained assistant, while the test is conducted
by a qualified health professional anywhere in the world (Krumm 2007).
Asynchronous testing is conducted in a store-and-forward manner, where
testing is conducted by a trained assistant, and the results are stored and
can be sent later via email or to a secure website for interpretation by a
qualified health care professional (Krumm 2007). The hybrid model refers
to the combination of both models (synchronous and asynchronous). All
these models of service delivery require a laptop computer or tablet
personal computer with Internet connectivity, specialised noise monitoring
headphones that replace the soundproof booth, and trained personnel in
order to provide services.

Telehealth has been seen as a solution to resolving inequalities that exist in
health care service delivery between rural and urban areas, the rich and poor,
as well as between low and high socio-economic countries (Govender & Mars
2018a; Swanepoel et al. 2010). The integration of telehealth into the PHC
service delivery model provides an opportunity for better access to experts
and specialists, thereby reducing the intransigent problems linked to travelling,
as well as eliminating unnecessary referrals. The WHO (2013) emphasised that
telehealth, within the various contexts, particularly the school context, could
improve detection and intervention rates of disabling conditions such as
hearing loss. However, this model of service delivery is constrained by many
barriers to its successful and sustained implementation. These barriers are
immense within the current African health care context. Although this chapter
focuses on computer-based telehealth applications, it is also worth mentioning
that the more recent mobile health innovations have seen increased coverage
in screening and diagnostic services within schools (Chu et al. 2019; Yousuf
Hussein et al. 2018).

This chapter, therefore, aims to firstly provide an overview of prevention,
identification and management of hearing impairments, sharply focusing
on the current challenges to early detection of hearing loss within the
school context. The chapter then describes the benefits of TBA services
within the school context and the related barriers to its implementation.
The chapter then offers proposed solutions within the framework of a
developmental model.
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Ml 3.2. Prevention, identification and
management of hearing impairment and
associated implications for tele-audiology-
based services

3.2.1. Challenges with prevention, identification
and management of hearing impairment within
the African context

Nestled within the compromised African health care systems is the lack of
adequate early detection and intervention services. Based on the prevalence
of hearing impairment, particularly within the African context, early detection
and intervention services should make up a routine and mandatory service.
Early identification of hearing impairment has proven highly beneficial for
optimal childhood development (Ching et al. 2017), and this is likely to occur
if a hearing impairment is identified while the child is still within the critical
period of development (Nada, Khater & Saeed 2014). Early intervention and
detection of hearing impairment should be available at birth and during the
early school years for acquired losses to avoid the deleterious effects on the
child and their family. Ching et al. (2017) reported a strong relationship
between the age of identification of hearing impairment and language, speech,
social-emotional and cognitive development. Newton (2013) provided a
review of studies outlining the beneficial outcomes associated with
early detection and intervention of childhood hearing loss, such as optimal
language development, increased vocational opportunities and healthy social-
emotional development. Unfortunately, current health funding models
continue to under-service early detection and intervention programmes for
hearing loss because of their focus on more life-threatening conditions such
as HIV, AIDS and TB, which have demanded the countries’ health resources.
Appropriate and timeous management of hearing impairment is fundamental
to optimal social, emotional, behavioural and academic development
(Mahomed, Swanepoel & Ayieko 2014; Mulwafu et al. 2016; Warner-Czyz et al.
2015). Within the South African context, Chapter 2 of this book suggests
careful deliberation of prioritisation of health resources, with a specific
focus on the use of tele-audiology and task-shifting to address the capacity
versus demand challenges within the South African context.

It is reported that less than 10% of children with disabilities receive some
type of education, with only 2% of these children receiving formal classroom
education. Furthermore, a significant number of children with disabilities tend
to drop out of school because of the lack of infrastructure, resources and
assistive devices to facilitate and support learning (African Report on Children
with Disabilities 2014; Khoza-Shangase et al. 2021). In the South African White
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Paper on Special Needs Education (DoBE 2001), inclusive education is
emphasised as an important aspect in ensuring that children with disabilities
obtain the necessary competencies and skills that will enable them to have
successful, independent and fulfilling lives. This is in keeping with the UN
Convention on the Rights of a Child Article 23 which speaks to the rights of
children with disabilities, emphasising that governments must ensure that
appropriate support is provided to such children within the home, educational
setting and societal spheres. This is largely because of the understanding that
teaching and learning are facilitated through an auditory-verbal approach.
Studies by Bess and Tharpe (2008) on 60 school-aged children with unilateral
hearing loss, found that 37% of them failed at least one grade, and a further
13% required additional academic support than their normal-hearing peers.
They further state that more than 30% of children, particularly those with mild
unilateral hearing loss continue to struggle academically despite the increased
awareness about the condition and increased evidence to promote early
identification and intervention services. Hearing problems, be they unilateral
or bilateral, can result in limited vocabulary acquisition and can negatively
influence a child’s development of reading skills (Mpofu & Chimhenga 2013).

Regarding social and emotional development, it is well-documented that
children with disabilities and their families face discrimination and
marginalisation as society views their differences as inadequacies (Janardhana
et al. 2015). They also face the emotional burden of not receiving timeous and
efficient management because of the lack of adequately trained professionals,
unstable economies that are unable to support funding of the health sector, as
well as physical limitations and barriers such as inefficient transport systems
to health care facilities. These conditions are made worse by poor
implementation of government legislation and ineffective policies, creating an
unfavourable climate for a child with disabilities to thrive.

The WHO (2001) developed the International Classification of Functioning,
Disability and Health (ICF) framework that promotes the integration of
individuals with disabilities into society without stigmatisation. This framework
largely correlates with the South African constitution, in particular the Bill of
Rights. The Bill of Rights emphasises the child’s legal and constitutional right
of access to education, resources, health care and dignity without fear of
prejudice. Despite these efforts, children with hearing impairment continue to
experience socio-emotional problems (Stevenson et al. 2015), speech and
language delays (Fulcher et al. 2015; Tharpe 2008), vocational limitations
(Punch, Hyde & Creed 2004) and barriers to social integration (Bush,
Kaufman & McNulty 2017; Theunissen et al. 2014). Such challenges contribute
to poor QoL for the hearing-impaired child.

It is reported that children with hearing impairment face increased anxiety
within the classroom context because of the constant fear of misunderstanding
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or missing the verbal content taught by the teacher (Mpofu & Chimhenga
2013). This creates social isolation as the child develops fears about interaction
and socialisation. Bess and Tharpe (2008) found that behavioural problems
were more prevalent in children with hearing loss than those with normal
hearing. This is because of their frustration with communication and
socialisation. Both these academic and social challenges could ultimately
impact vocational opportunities for these children.

The Employment Equity Act (1998) and the White Paper on an Integrated
National Disability Strategy (South Africa, 1997) for South Africa outline
guiding principles for employers regarding equal employment opportunities
for persons with disabilities. These documents support fair opportunity and
non-discrimination for such employees. The ICF further describes functioning
in relation to disability and highlights the importance of ensuring that
individuals with disability enjoy the same social, environmental, vocational
and personal opportunities as those without disabilities. Unfortunately,
despite all the policies and guidelines, hearing-impaired individuals are still
marginalised because of their impairment, which is viewed negatively by
employers because of its perceived negative impact on productivity and
profit margins. A study based on students with severe-to-profound hearing
loss that completed high school was conducted by the Centre of Assessment
and Demographic Studies at Gallaudet University in the United States
(Rawlings 1994). Almost two-thirds of the learners went on to pursue
postgraduate studies. However, 72% acquired minimal wage jobs with no
promise of growth within their jobs. This situation is even more significant in
Africa as most hearing-impaired children either do not finish formal schooling
or have limited access to tertiary education and training, thus further limiting
their vocational opportunities (Muwaniki & Muvirimi 2017).

Because of the above-mentioned academic, social, emotional and
vocational implications, most countries and health constituents favour the
philosophy of Universal Newborn Hearing Screening (UNHS) to facilitate the
early identification of hearing impairment. Unfortunately, most African
countries lack legislation regarding mandatory NHS largely because of the
over-burdened and constrained health care system (Khoza-Shangase & Kanji
2021; Mahomed-Asmail et al. 2016a). Therefore, school-based hearing
screening becomes especially important for preschool and school-aged
children so that a hearing impairment can be identified and managed
timeously, thus reducing its impact on development (HPCSA 2019). In addition,
through education and awareness, the prevention of auditory impairment can
be emphasised. The provision of health services within the school contexts
aims to reduce the burden of disease among learners, increase awareness and
improve the early identification of health conditions as well as provide access
to health care services. However, the provision of early detection and
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intervention audiology services in Africa continues to be an arduous task
because of multiple factors (Govender et al. 2015).

One of these factors relates to the low audiologist to high patient ratio,
particularly within the LMIC context, making equal and adequate distribution
of services unattainable (Khoza-Shangase & Mophosho 2018). Almost 80% of
the global population of those with moderate to profound hearing loss live
within LMICs (WHO 2017). Furthermore, there remains a high rural population
density in Africa, with an almost 2% growth in 2018 in the rural population
across the sub-Saharan Africa (Macrotrends 2020). This, however, has not
corresponded with a subsequent increase of growth in the number of health
care workers situated within these areas. A case in point is South Africa,
which has 46% of its population living in rural areas and only 12% of health
care workers servicing these areas (Mburu & George 2017; WHO 2017). The
urban and rural divide presents its own set of challenges. The extension of
health care services to children residing within rural areas remains a concern.
Therefore, school health nurses have been tasked with the responsibility of
hearing screening; however, because of inadequate equipment, training and
transport limitations, school-based hearing screening has not been
successfully implemented (ISHP 2012). Additionally, having a child screened
without the necessary follow-up is of little benefit. Screening services without
established referral systems have serious ethical implications. Chapter 4 of
thisbook delvesintotheserurality-associated challenges whenrecommending
community-based audiology services as an effective strategy for the
prevention of hearing loss in rural communities.

Another challenge with audiological service delivery relates to dependency
and reliance on equipment and infrastructure, especially for diagnostic testing,
as it is insufficient only to provide screening services to children. Conventional
audiology services are largely dependent on equipment and infrastructure,
limiting their application in under-resourced areas. These minimum
requirements for conducting audiological testing are a soundproof or sound-
treated booth or a quiet environment in the case of screening, an audiometer
(either diagnostic or screening, depending on the need), an otoscope, a
middle ear analyser and accessories for testing, which includes headphones
and a bone conduction vibrator. Because of the nature of current audiological
methods of testing, often referred to as conventional audiological methods,
only one person at a time can be assessed in a quiet or noise-controlled
environment, as in the case of diagnostic testing. Because of reliance on strict
environmental controls, diagnostic audiological testing is often non-
transferable outside the context of an audiology clinical setting.

The aforementioned discussion outlines the harsh reality of a child with
hearing impairment within the African context. The factors impacting early
detection, intervention and management of childhood hearing impairment in
LMICs should actuate the continent’s consciousness in the provision of
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optimal hearing health care. The challenges associated with current service
delivery within schools must awaken the continent to leverage all available
resources to advance their trajectory towards the attainment of quality child
health care, which includes ear-and-hearing health care. Sadly, the response
has been passive. To promote the prevention of hearing impairment and
scale up early detection and intervention efforts, ICTs (tele-audiology) are
being utilised to provide services to children within the rural and remote
African context. The validity and reliability of this modality have been
confirmed,anditsresults are congruent with those obtained from conventional
methods of audiological testing (Brennan-Jones, Eikelboom & Swanepoel
2017; Govender & Mars 2017; Mahomed et al. 2013; Margolis et al. 2010;
Swanepoel et al. 2010). Tele-audiology-based services have been in existence
within the profession for along time. It is a widely accepted method of testing
that reduces clinician variability and subjectivity (Brennan-Jones et al. 2017,
Mahomed et al. 2013). Tele-audiology-based services can hasten the early
detection and prevention of hearing impairment as the testing can be done
anywhere at any time, reducing the delays with appointments and transport
to well-resourced settings. The review of the literature also highlights the
lack of school-based studies that evaluate the telerehabilitation aspect of
TBA services such as remote hearing aid fittings and aural rehabilitation.
However, several barriers within the African context prevent its sustained
implementation.

3.2.2. Telehealth-based audiology services within
the African school context: Benefits and challenges

Telehealth services have the potential to improve access to health care,
particularly to remote and rural locations (Cason & Cohn 2014). The use of ICT
in health care has become a feasible method of service delivery because of
the increase in access to Internet connectivity. Audiologists have been
exploring the use of telehealth-based services within various contexts,
including within the school environment, to improve early detection and
intervention services.

The conceptualisation and development of tele-audiology measures were
derived from the antecedents of conventional audiology services and comprise
a battery of several audiology tests. TBA services were developed to address
the challenges associated with conventional testing (Govender & Mars 2018a).
Telehealth-based audiology services could potentially address the issue of
access to services in remote and rural areas, as such technology does not
require the use of a sound-treated facility. Published evidence presents various
studies regarding clinical and non-clinical uses of tele-audiology via one or
more of the three ways that such services can be delivered, namely
asynchronous (store-and-forward), synchronous or a combination of both
methods (Brennan-Jones et al. 2017).
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Significant advancements have been made in the areas of hearing screening
and diagnostic testing using telehealth methods (Kam et al. 2014; Ramkumar
et al. 2014). More studies are also emerging on telerehabilitation within the
audiology profession (Brennan-Jones et al. 2017; Ferrari & Bernardez-Braga
2009; Govender & Mars 2017; Kuzovkov et al. 2014; Ramos et al. 2009). Tele-
audiology services can be used to provide screening, diagnostic and
management services. Studies confirm the validity and reliability of the service
delivery model and the positive outcomes of such services (Bradford, Caffery &
Smith 2015; Brennan-Jones et al. 2017; Govender & Mars 2017).

Existing studies validate the reliability of automated hearing test results
(Brennan-Jones et al. 2017; Mahomed-Asmail et al. 2016b). However, only a
limited number of diagnostic studies have been conducted (Botasso et al.
2015; Havenga et al., 2017; Mahomed et al. 2014). Remote hearing screening
was conducted at a rurally located school on 32 children (Lancaster et al.
2008). Two screening tests were conducted on each participant (one on-site
and another remote). The results obtained for both screening procedures
were comparable, indicating no significant differences between test results.
Similar findings were obtained from remote hearing screening studies
conducted within the school context by Monica and colleagues (2016) and
Skarzynskiand colleagues (2016). These studies do highlight certain challenges
relating to technical issues, child-related and school-related variables such as
noise levels, concentration levels and connectivity issues.

Regarding diagnostic pure-tone audiometry using tele-audiology,
asynchronous testing was conducted on 149 children (an average age of
6.9 years) without a sound-treated environment both within a soundproof
booth with conventional audiometry and with a computerised device
(Swanepoel et al. 2013). No statistically significant differences were found
between thresholds recorded under both test conditions. Similar findings
recorded by Mahomed-Asmail and colleagues (2016a) reported no differences
between manual and automated air and bone conduction audiometry.
Govender and Mars (2018a) found that school-based asynchronous telehealth
hearing testing can be used to facilitate the early identification of hearing loss.
These studies did mention that protocol revision for telehealth testing, clear
instructions for school-aged children and connectivity issues must be
addressed to ensure reliable results.

The findings of the above-mentioned studies implied that the telehealth
results were reliable and reflected the results of the gold standard for audiology
testing (pure-tone audiometry). The survey of literature clearly illustrates that
TBA service delivery is a practical and realistic option for hearing testing
within the school context, provided that the technical issues such as
connectivity, patient set up and appropriate instructions are given to children.
However, its widespread utility has been variable. A question therefore raised
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is whether TBA and its intended usage of servicing the most vulnerable within
Africa have materialised. Biehl and Petryna (eds. 2013, p. 4) stated that ‘any
sustainable (medical) development has to reach and improve the conditions
of the poorest and most vulnerable groups carrying the highest burdens of ill
health’. This statement speaks to the aspect of sustainable and contextually
relevant health care models, including TBA interventions. There appear to be
several challenges that impede the implementation of TBA services. To best
understand the challenges associated with TBA services within schools,
scoping reviews of peer-reviewed studies were conducted by Govender and
Mars (2017) and updated by the author in this chapter. The results of the
reviews were analysed thematically, and four relevant challenges relating to
TBA services were highlighted both globally and specifically within the African
school context.

3.2.3. Challenge one: Adoption and sustainability

Adoption of telehealth technology in Africa by Audiologists and patients has
been slow. The reasons relate to high telecommunications costs, computer
literacy issues, motivation to use technology, lack of an active e-health strategy
and instability of electricity provision that greatly impedes the usage of ICT in
schools. Several studies performed globally and within the African continent
reflect that lack of computer literacy, reluctance towards change and
preference towards traditional methods of service delivery pose key barriers
to the adoption and sustainability of telehealth (Medhanyie et al. 2015;
Schwarz, Ward & Willcock 2014; Scott Kruse et al. 2018).

Scott Kruse et al. (2018) identified 33 barriers to the uptake of telehealth.
The identified issues included technically challenged staff (11%), followed by
resistance to change (8%), cost (8%), reimbursement issues (5%) and level of
education of patients that prevented them from using technology (5%). These
findings are congruent with that of Medhanyie et al. (2015), who conducted a
study into the success factors contributing to telehealth and mHealth within
the SSA context. The study found that technology, user acceptance, short-
and long-term funding, organisational factors and political or legislative
aspects largely determine the successful outcomes of a telehealth programme.

Rourke, Bromwich and Chan (2014) stated that lack of user acceptance of
technology is a primary reason for poor uptake of telehealth and that
exposure to and experience with telehealth increases positivity. Telehealth
services were never established to replace conventional service delivery
methods but were developed to supplement current practices and increase
access to services. A mindset shift is cardinal to the sustainability of telehealth
services within the African context. A good starting point in addressing this
issue is to conduct mass-scale e-readiness evaluations among teachers, CHW,
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health professionals, parents and learners to gauge the areas that need to be
addressed within a telehealth acceptability model. General literacy levels are
relatively low in Africa, with e-Literacy rates being even lower (Deen-Swarray
2016). Deen-Swarray (2016) conducted a study on e-literacy rates in Arica
and found that both adoption and range of ICT use correlate with increased
basic literacy and e-literacy rates. Integrating education, e-learning training
and improving e-literacy rates is paramount to the successful uptake of
telehealth in Africa. A further barrier to the adoption and sustainability is the
lack of adequate infrastructure. The evident digital divide between urban and
rural schools across Africa is exacerbated by the lack of stable ICT networks,
electricity access and limitations of computers and videoconferencing
facilities. While most governments across many African countries, including
South Africa, have formulated policies to address the digital divide, there has
been a lack of implementation to this point. In a study conducted in several
African countries including Nigeria, Uganda and Madagascar, it was found
that fewer than 5% of rural primary schools have access to electricity
(UNESCO Institute for Statistics 2015). Other countries such as South Africa,
Tanzania and Lesotho had comparatively better electricity coverage in rural
primary schools of around 20% (UNESCO Institute for Statistics 2015);
however, connectivity issues remain a concern. Racial inequalities in the past
geographical landscape of the rural areas and the lack of adequate and safe
access and entry to some rural and remote areas of Africa are all contributory
factors to the lack of adequate infrastructure. Electricity and connectivity are
essential components in creating an ICT-enabled environment for tele-
audiology services in rural African schools.

3.2.4. Challenge two: Comprehensive service
delivery

Most TBA studies conducted in the African school context are based on
screening outcomes. It is widely known that access to specialist and diagnostic
services within the rural African context is challenging. The realistic approach
to holistic management of auditory childhood disorders as well as to ensure
prevention and promotion of hearing and ear care would be to introduce a
comprehensive audiology programme within the school context, ensuring the
identification of hearing impairment is followed up by appropriate intervention
and management strategies. This would result in beneficial outcomes across
the different facades of a person’s life, ultimately contributing to economic
benefits for a country. Figure 3.1 displays the long-term positive impact of
early detection and intervention.

This implies an integration of all audiology services within a telehealth
programme from screening to management. More attention needs to be given
to diagnostic and intervention services as most studies conducted on
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FIGURE 3.1: Depiction of the positive impact of early identification.

telehealth services in schools are based on screening data (Govender & Mars
2017). Screening services are only effective if follow-up diagnostic services
are provided. However, the availability of assistive devices after the assessment
is completed is constrained by financial issues (Wilson et al. 2017). Studies
done in Southern African countries indicate that there is a disproportionate
relationship between the availability of assistive devices and the prevalence of
disorders, with provision favouring mobility challenges over communication
disorders, despite the higher prevalence of communication disorders in
relation to other disorders (Matter & Eide 2018).

Contributing to the challenge of delivering comprehensive services is the
lack of standardised protocols for TBA. Protocol adaptations are required to
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provide tele-audiology services to children (Hughes et al. 2012; Khoza-
Shangase & Kassner 2013). These include the need for conditioning techniques
prior to testing because of the complexity of the equipment, the need for
correction factors and the inclusion of other tests such as tympanometry and
speech audiometry testing within a telehealth test environment (Botasso
et al. 2015; Maclennan-Smith, Swanepoel & Hall 2013). Modifications to
conventional protocols should be developed based on evidence-based
practice (Hughes et al. 2012).

3.2.5. Challenge three: Guidelines and policy
formulation

According to Krupinski and Bernard (2014), developing operational, technical
and ethical guidelines and standards is necessary to ensure the effective and
safe delivery of quality health care. In addition, the recent reports of the
American Medical Association (AMA) (2014, 2016) on coverage and payment
of telehealth recommend that for payment to be made, the delivery of
telehealth services must follow evidence-based practice guidelines to ensure
patient safety, quality of care and positive health outcomes. One of the goals
of the guidelines is to ensure that the standard of care provided via telehealth
methods is comparable to and as reliable as the conventional methods of
conducting such tests (Krupinski & Bernard 2014).

None of the African countries have developed a set of comprehensive,
evidence-based practice, clinical or operational guidelines. South Africa
provides general Ethical Guidelines for Good Practice in Telemedicine (HPCSA
2014). These guidelines, as well as several other procedural documents
available in other African countries, are largely based on European- and
American-based guidelines (World Medical Association [WMA] 2009). These
available guidelines have some fundamental flaws. The HPCSA Ethical
Guidelines, for example, do not speak to clinical guidelines. Clinical guidelines
are developed by a team of experts that outline appropriate treatment and
care as well as recommendations as well as rehabilitation and follow-up (Kredo
et al. 2017). Clinical guidelines inform clinical decision-making for both the
practitioner and the patient to ensure quality or process of care and patient
outcomes. This would be especially important in documenting how these
processes should take place for both an asynchronous and synchronous TBA
programme. These are in effect operational and technical guidelines for
telemedicine but not clinical guidelines. More importantly, none of the
documents speak directly to tele-audiology.

As stated in the various African e-health strategies, clinical, operational,
ethical, legal and technical guidelines are required. Of primary importance at
present for tele-audiology are clinical and ethical guidelines. It would be
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difficult to apply generic guidelines within the school context. Using the
example of school screening and diagnostic testing, the currently available
guidelines in Africa state that it is the duty and responsibility of the consulting
practitioner to obtain informed consent for telehealth purposes. The consulting
practitioner, in this instance, would not necessarily be a medical practitioner
but may be a school principal, or a district health or education official who is
conducting the screening programme. Such detail requires careful articulation
within school-based tele-audiology guidelines. In addition, the HPCSA
guidelines require that a copy of the consent form be kept with the patient’s
records and a duplicate given to the patient. This has implications for
gatekeeper access, confidentiality issues, password encryption, language
issues and assurance of follow-up of recommendations; in other words, a
good tracking and monitoring electronic system.

The HPCSA telemedicine guidelines further state that patient-initiated
telehealth should be restricted to the circumstance in which a prior health
care-patient relationship exists, thereby allowing the health care practitioner
to obtain sufficient knowledge of the patient’s clinical condition before making
a diagnosis, treatment or recommendation. This will effectively block most, if
not all, tele-audiology screening and diagnostic services in schools. There are
also concerns about the validity of consent. Consent should ideally be obtained
in the patient’s first language, but the lexicons of African languages have
failed to keep pace with technology and there are no words for many technical
terms. In a study in KwaZulu-Natal, only 7% of patients at a rural hospital
understood the sentence, ‘I consent to a telemedicine consultation’ in their
mother tongue, isiZulu (Jack, Hlombe & Mars 2014). If the learner or caregivers
cannot comprehend what is required or cannot interpret the terminology
appropriately then this may render the informed consent invalid.

Another challenge related to tele-audiology guidelines in Africa is the
fragmentation of related policies and guidelines. The sustainability and
feasibility of the tele-audiology services within the African school context
require a coordinated approach. Health departments, education departments
and policymakers need to ensure the alignment of policies and plans. For
example, policies relating to targeted screening of risk factors for hearing
impairment, eEducation policies, the country’s e-health strategy and school
health policies should speak to coordinated efforts and joint funding to ensure
maximum benefit and responsible usage of resources. There is merit in health
and education departments coming together to pool their resources in setting
up ICT infrastructure within schools so that such infrastructure can be used
both for teaching and learning as well as to conduct medical surveillance.

The absence of guidelines for tele-audiology has been identified as a barrier
to its uptake. Guidelines must therefore be developed to protect patients and
practitioners and satisfy the concerns of regulators. They must be developed
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by local experts, be relevant to local needs and conditions, and be evidence or
at least experience based. This will not be easy in the absence of broad and
prolonged local experience in all aspects of tele-audiology. However, this
should not be a deterrent and the work to develop guidelines needs to
commence.

3.2.6. Challenge four: Education and training
of health care professionals

One of the telehealth promotion strategies (see Govender & Mars 2018b),
particularly within developing contexts, is to assimilate telehealth-care
approaches into the education and training programmes of health care
professionals to improve awareness, utility and sustainability in a variety of
health care contexts (cf. Edirippulige, Armfield & Smith 2013). The benefits
associated with telehealth provide the impetus for student and professional
training across the health care disciplines. Students need to receive their
training from institutions that have experienced faculty with relevant
content knowledge and research experience in the field. In South Africa, for
example, the DoH outlines 10 priorities (10-point plan) within the national
service delivery agreement (NSDA), one of which is the need to improve
health infrastructure, including the use of ICT and sophisticated technology
to advance patient care (SANDoH 2012). One aspect identified within the
strategic objectives is the need to improve telehealth capacity building. The
strategy notes that educational opportunities in telehealth are limited, and
the government therefore aims to promote capacity development in
telehealth through education and research. Universities through their
academic staff have been identified as key role players to facilitate this
process. Related to this is the development of education and training
courses that are well structured to provide the theoretical and practical
competencies required for administering clinical and educational services
via a telehealth model.

Telehealth can improve service delivery to remote and rural areas, reduce
health service disparities that exist between socio-economic groups and
reduce health costs. Education and training in this area would strengthen the
capacity to deliver and sustain these services (Edirippulige et al. 2013). Ehnfors
and Grobe (2004) mentioned that lack of technical knowledge is a real
challenge facing health care professionals who may find themselves in the
future working in a technologically driven health care system without the
necessary competencies. This statement provides a strong motivation for
education and training and the need for certification programmes for both
academics and health care professionals. Frenk et al. (2010) mentioned that
the transformation of education for health care professionals is needed to
strengthen health systems. It was emphasised that ICT is important for
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transformative learning by exposing undergraduates to telehealth models of
service delivery. In a study conducted by Govender and Mars (2017) on health
sciences academics across several higher education institutions, it was found
that 59% (n = 66) of academics were unfamiliar with terms such as synchronous
and asynchronous services. Eighty per cent of academics felt it necessary to
include telehealth into the curriculum. The majority (89%) did not conduct
research in telehealth. Seventy-one per cent felt positive that telehealth could
benefit their respective professions, and 30% stated that lack of standards
creates a negative attitude towards the area and its sustainability. Most
participants (77%) felt that their final-year students knew very little about
telehealth upon exiting the programme. Table 3.1 below displays some of the
findings from the study.

These findings support the view that education and training in TBA services
must be accelerated. This is particularly important as countries around the
world navigate through the current COVID-19 pandemic. It is fundamental
that students be trained to work in a digital world.

In attempting to meet the training needs of students and graduates,
Govender and Mars (2017) outlined six key areas that need to be included in a
telehealth training programme. These areas are (1) terminology, standards,
protocol and guidelines development associated with telehealth services,
(2) contextually relevant practice, (3) computer literacy and technological
competence, (4) limitations of telehealth services, (5) ethical issues and
(6) data management with synchronous and asynchronous services.

Contextual relevance is important within health care, especially when one
considers establishing infrastructure and rolling out technology to promote
health services. In a context where social determinants of health have
contributed to inequitable distribution of health in terms of its resources and

TABLE 3.1: Attitudes of South African academics regarding telehealth (n = 66).

Item Yes %
Telehealth can positively impact our profession. 47 71
Lack of standards, guidelines and policy make it difficult to implement such practice. 20 30
Face-to-face contact is central to our professional interaction, making tele-audiology 10 15
inappropriate.

Telehealth can address the barriers to services related to access and language between 47 71
clinician and patient.

Telehealth can improve health service delivery in SA. 47 71
Telehealth is a promising concept, provided that a structured curriculum is designed to 50 76
train students appropriately.

| think that telehealth is sustainable within the SA context. 32 48
Introducing Telehealth into clinical training would not improve learning outcomes by 18 27

increasing exposure to more diverse patients.

Source: Govender and Mars (2017).
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access (McLaren, Ardington & Leibbrandt 2013), together with redressing the
injustices of the past, careful consideration must be taken to ensure that these
service delivery models are both feasible and sustainable.

Data management and technological competences are a particularly
important part of telehealth services, especially when one considers
the intricacies associated with the storage, retrieval and transmission of
patient information. Failure to do so adequately could result in malpractice.
According to Scott Kruse et al. (2018), understanding technology, together
with its advancement and development, is absolutely integral in promoting
the progression of the science behind telehealth. They emphasised that it is
important to also understand how the patient views technology and its ability
to assist them in health care. This understanding is largely developed from the
information imparted by a knowledgeable health care provider. Understanding
how technology works is important, considering that telehealth technology
can range from simple videoconferencing technology to sophisticated
computer programmes and virtual environments (Karr 2012). While countries
around the world and in Africa have significantly progressed in providing
medical technology and information systems to support the health care
system, the lack of trained professionals has resulted in its under-utilisation
(Jobson 2015). The future of telehealth services depends largely on the pursuit
of high-quality training and development, as it is difficult to envisage
technological-based health care without transforming the training of health
care professionals.

An understanding of legal and ethical issues related to telehealth service
delivery is crucial for effective practice (George, Whitehouse & Duquenouy
2013). Ethical practice guides professional behaviour and is central to service
delivery. Townsend and Scott (2019) outlined several current ethical challenges
facing the implementation of telehealth practices in Africa. These include the
fluidity of the doctor-patient relationship, privacy, confidentiality, data
protection, accountability, liability, consent, record-keeping, data storage and
authentication. It is essential that ethical practice is regulated by professional
bodies to ensure equitable, standardised and fair practice. Townsend and
Scott (2019) further articulated the need for guidelines to speak to the
triangulation of patient protection rights, transformative practice and health
care innovation. Recently, Naudé and Bornman (2021) carefully deliberated on
ethical challenges relating to EHDI in the context of tele-audiology within the
South African context, where they asserted that ethical challenges in this area
refer to six concepts; (1) licensure, (2) competence, (3) privacy and
confidentiality, (4) informed consent, (5) effectiveness of services and
programme validation and (6) reimbursement for services.
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B 3.3. Recommendations and solutions

Several challenges were highlighted in the aforementioned discussion. To
advance TBA servicesinthe African context, there needs to be clear articulation
from policy to implementation and monitoring. This is important to ensure
both sustainability and quality of services provided. In addition, for the
sustainability of TBA, consideration must be within the auspices of the current
health funding model of countries. As an example, South Africa is currently
underway in rolling out its NHI programme (DoH 2019). This programme is
intended to pool health funding so that there is equitable and equal distribution
of health resources. It is recommended that key stakeholders engage
governments to incorporate tele-based programmes into the fiscal policy.
This would ensure that the necessary support and prioritisation are given to
such programmes. The proposed developmental model for TBA services
within the African school context has been developed by the author of this
chapter, and this is depicted in Figure 3.2 (PRIME sustainability model for
tele-audiology). The PRIME maturity model is proposed to advance the utility
and sustainability of telehealth by ensuring the development and usage of
protocols and guidelines, ensuring that all audiometric procedures and
processes are reliable and valid by applying integration and organisation of
resource distribution, particularly within health and education in order to
reduce expenditure, to apply effective management solutions over TBA
services and finally to ensure education and training of professions, as well as
monitoring and evaluation of TBA programmes. A maturity model assists in
improving capacity and efficiency by providing structure to implement and
sustain a programme. Against the backdrop of the current economic climate
and societal health care challenges, sustainability models propose the efficient
utility of financial and human resources. In addition, such models can support,
maintain and increase the economic benefits of such a model by reducing
negative effects, thereby ensuring longevity and future utility of the service.

The PRIME sustainability model is a five-stage process to ensure that the
appropriate components are considered when tele-audiology programmes
within the school context are considered. Protocols, standards and guidelines
are navigational tools needed by all key role players working towards the
development and application of tele-audiology programmes in schools.
Protocols provide a reasonable sequence of how the service should be
delivered and ensures the future service delivery is consistent and offers
consensus in practice for all health care professionals. Protocols can be revised
and adapted alongside best practice guidelines and clinical discretion. These
changes are often first discussed and approved by professional bodies before
being adopted. Standards are aligned to regulations within a particular
profession or country (ESG 2015). These standards are formulated by various
structures and stakeholders. Guidelines ensure reliability and quality assurance
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FIGURE 3.2: PRIME sustainability model for tele-audiology.

(ESG 2015). Health care professionals have stated that while they find
telehealth to be a practical and resourceful addition to traditional health
practices, the lack of guidelines raises concerns in the reliability of test
outcomes. Reliability and validity of test equipment and protocols must be an
ongoing process and must be extended to diverse populations to ensure
generalisability. Integration and organisation are of particular importance
within the African context given the constrained resources. The preferred
approach would be to integrate TBA into the current audiology service
delivery framework. The integration must be seamless and logical.
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More importantly, the integration must be evidence-based. An implementation
plan that includes coordination between the DoE and DoH would be mutually
beneficial, practical and cost-efficient. Management in this model does not
only refer to managing the audiological programme within the school context
but refers to change management and capacity building through education,
training and development. Ongoing and consistent evaluation of health care
models and systems is synonymous with quality assurance measures. As
depicted in Figure 3.2, this maturity model is not a linear, once-off approach
but suggests a feedback loop. This implies that all aspects must continually be
considered to improve the quality and standard of health care delivery through
TBA services.

H 3.4. Conclusion

Africa faces numerous challenges when it comes to addressing the health
care needs of