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ABSTRACT

Objective: Equitable access to hearing aids and related services remains a global health challenge, par-
ticularly in resource-limited settings. A major barrier to access is the lack of diagnostic and rehabilitative
services, which is substantially attributable to the persistent shortage of ear and hearing care specialists.
This discussion article provides an overview of limitations in the ear and hearing care workforce, the rele-
vance of task sharing to ear and hearing care, and a new, evidence-based World Health Organization
(WHO) technical resource aimed at improving access to hearing aids worldwide.

Design and study sample: A synthesis of current research and expert opinion.

Results: First, this article describes the global shortage of qualified ear and hearing care specialists. Next,
it describes how community-based care, supported by task sharing among trained non-specialist pro-
viders and qualified ear and hearing care providers, could overcome these workforce limitations, and
describes the critical role of qualified ear and hearing care providers in task sharing. Finally, this article
provides an overview of a WHO resource which provides practical information for hearing aid service pro-
vision in resource-limited settings.

Conclusion: Innovative strategies to expand the ear and hearing care workforce are essential to advance
efforts towards equitable access to hearing aids and related services.
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Introduction billion international dollars per year (McDaid, Park, and Chadha
2021; World Health Organization 2021a).

While hearing loss impacts people worldwide, an estimated
80% of people with hearing loss reside in low- and middle-
income countries (World Health Organization 2021a). Moreover,
the negative impacts of hearing loss are often exacerbated for
people living in limited resource settings. Reasons for this
include limited public awareness, limited prioritisation of hearing
given competing health priorities, lack of accommodations for

The World Health Organization (WHO) estimates that over 430
million people live with disabling hearing loss worldwide, and this
number is projected to rise to 700 million by 2050 (World Health
Organization 2021a). Access to effective communication is critical
to achieve a high quality of life and influences how people across
the lifespan effectively participate in society. Hearing is fundamen-
tal for the development of speech and language in children and

can have negative effects on educational attainment, employment
prospects, and mental and physical health in individuals across
the lifespan (Olusanya and Newton 2007; Davis et al. 2016;
Mukadam et al. 2019; Gupta et al. 2023; Livingston et al. 2024). In
addition to its negative effects on individuals, unaddressed hearing
loss poses an extremely high cost to society, estimated at 980

hearing loss which could lead to difficulties in educational and
employment attainment, and limited access to rehabilitative tech-
nology and related services (Bhutta et al. 2019).

It is estimated that over 400 million people worldwide could
benefit from timely and effective interventions, such as the use
of hearing aids, supported by rehabilitative services. Yet,
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worldwide, less than 20% of those who could benefit from hear-
ing aids receive them (World Health Organization 2021a). This
gap is even wider for individuals residing in low- and middle-
income countries where only 9% and 15% of people, respectively,
who could benefit from hearing aids receive them (World Health
Organization 2021a). Several factors limit hearing aid uptake and
subsequent use, all of which require attention. These barriers
include misperceptions, including stigma, of hearing loss and
hearing technology (David and Werner 2016; da Silva et al. 2023;
Dillard et al. 2024b) and historically high costs of hearing tech-
nology and related services (McPherson 2011). Another key bar-
rier relates to the limited access to ear and hearing services,
which is often most pervasive in low- and middle-income
countries.

A major limitation to accessing hearing aids, particularly in
low- and middle-income countries or other resource-limited set-
tings, is the lack of available diagnostic and rehabilitative serv-
ices. This limitation is largely attributable to the persistent
shortage of specialists in ear and hearing care, including audiolo-
gists and ear, nose, throat (ENT) specialists, as well as their poor
geographical distribution that rarely extends to resource-limited
settings, including rural or remote locations and marginalised
communities (Kamenov et al. 2021; World Health Organization
2021a).

Given the important impacts of hearing loss on individuals
and society, improving access to hearing aids is a substantial glo-
bal health challenge and priority that must be addressed. This
discussion article presents an overview of i) key limitations in
the current ear and hearing care workforce, ii) task sharing and
its relevance to ear and hearing care, and iii) a new, evidence-
based WHO resource titled “Hearing aid service delivery
approaches for low- and middle-income settings,” which aims to
improve global access to hearing aids and related rehabilitative
services, by using task sharing approaches and community-based
delivery of hearing health care.

Key limitations in the current ear and hearing care
workforce

Equitable access to hearing services, including those related to
hearing aids, requires an adequate health workforce trained in
ear and hearing care that provides services across the lifespan
and that provides integrated services across primary, secondary,
and tertiary levels of care. However, as mentioned above, the
required health workforce is currently inadequate, and the cover-
age of services rarely extends to rural or remote locations and
marginalised communities (Kamenov et al. 2021). Furthermore,
ear and hearing care, if available at all, is often provided only at
secondary and tertiary levels, that is, more specialised levels of
care. This means there are often few facilities that offer hearing
aid related services, and these services can be difficult to access
for several reasons. One of these reasons is the lack of estab-
lished referral pathways, or complex pathways involving multiple
types of providers, that individuals must navigate to receive ear
and hearing care.

A previously published study, led by WHO, presents data
from 141 countries on the global ear and hearing care workforce,
including audiologists, ENT specialists, speech language patholo-
gists, and teachers of the deaf (Kamenov et al. 2021). That study
demonstrates the pronounced differences in specialist provider
density, which decreases across country income level. While 65%
of high-income countries have > 10 audiologists per 1 million
population, 93% of low-income countries have < 1 audiologist
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per 1 million population. Similarly, in terms of ENT specialists
in high income countries, 52% and 43% of countries have > 50
and > 10 to < 50 ENT specialists per 1 million population. In
stark contrast, 78% of low-income countries have < 1 ENT spe-
cialist per 1 million population (Kamenov et al. 2021).

These estimates demonstrate the global dearth of the ear and
hearing care workforce. While these shortages are most salient in
low- and middle-income countries (Sanders et al. 2015; Thorne
et al. 2019; Pillay et al. 2020; Kamenov et al. 2021), the lack of
specialist ear and hearing care providers, as well as their imbal-
anced geographical distribution, has been also described in high-
income countries (Bush et al. 2014; Blazer et al. 2016; Coco,
Titlow, and Marrone 2018; Hay-McCutcheon, Yuk, and Yang
2021; Nieman et al. 2017, 2022). This reiterates challenges caused
by the lack of human resources in ear and hearing care as a glo-
bal issue.

Task sharing as a strategy to overcome limitations in
human resources

Shortages in human resources can be addressed and overcome
through innovative workforce strategies that build the workforce
capacity needed to provide greater coverage of ear and hearing
care services (World Health Organization 2021a). Task sharing is
an established public health strategy employed within diverse
fields from HIV/AIDs to chronic disease management (World
Health Organization 2008). Task sharing within ear and hearing
care is a promising approach that can aid in addressing the criti-
cal lack of health care workers to provide ear and hearing care
services, including those related to assistive technologies such as
hearing aids (Suen et al. 2019; World Health Organization
2021a; Coco et al. 2023; Nieman et al. 2017, 2022; Dillard et al.
2024a).

Task sharing is a team-based approach where specific clinical
tasks, or their key components, as well as the required skills and
competencies to accomplish those, are shared among different
cadres of health workforce teams (World Health Organization
2008). In ear and hearing care, tasks can be shared among highly
trained professionals, such as audiologists or ENT specialists,
and trained non-specialist providers, such as health or commu-
nity workers, with shorter training and fewer qualifications, who
are given the capacity to take on specific tasks or actions (World
Health Organization 2021a, 2024a, 2024b; Dillard et al. 2024a).

Research in other health-related fields, and in audiology, has
demonstrated that task sharing is an efficient use of available
human resources and can provide equivalent outcomes to tradi-
tional approaches, where services are provided only by highly
trained specialists (World Health Organization 2008; Martinez-
Gonziélez et al. 2015; Kim et al. 2016). More specifically, task shar-
ing has been successfully implemented in several resource limited
settings to deliver key ear and hearing care services spanning the
continuum of ear and hearing care, including hearing aid provi-
sion (Ekman and Borg 2017; Borg, Ekman, and Ostergren 2018;
Frisby et al. 2022; Coco et al. 2023; Nieman et al. 2017, 2022).

The training and instruction that trained non-specialist pro-
viders receive in resource-limited settings has been summarised in
a recent literature review (Dillard et al. 2024a). This review shows
that trained non-specialist providers receive formal training in the
tasks they perform but are rarely required to have a specialised cer-
tificate or degree. Competencies gained from the formal training
are verified through formal assessment (Emerson, Job, and
Abraham 2013; Ekman and Borg 2017; Borg, Ekman, and
Ostergren 2018; Frisby et al. 2022; Coco et al. 2023; Nieman et al.
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2017, 2022). Importantly, audiologists and ENT specialists play a
critical role in the development of training curricula, and in super-
vising and mentoring the trained non-specialist providers (Nieman
et al. 2017; Frisby et al. 2022, Coco et al. 2023). Depending on
resource availability and needs, training and supervision can be
conducted either in-person and/or remotely using telehealth. In
situations where there are few or no ear and hearing care special-
ists, partnerships with experts in neighbouring countries and/or
e-learning technologies can be leveraged to enable remote educa-
tion and supervision (Frisby et al. 2022, Penteado et al. 2012).

Community-based care, supported by task sharing, which
involves providing services near to or in individuals’ homes, can
overcome several barriers to ear and hearing care services,
including workforce shortages, inability to reach physical loca-
tions where ear and hearing care services are provided, limited
trust in providers, cultural and language barriers, and affordabil-
ity (Waterworth et al. 2022). Trained non-specialist providers
often live in or near the communities in which they are provid-
ing services and share characteristics and/or shared lived experi-
ences with those to whom they provide care, reducing barriers
related to proximity and/or to trust in providers. Furthermore,
community-based care, supported by task sharing, facilitates the
use of innovative and low-cost hearing technologies, including
preprogrammed or other easy-to-fit hearing aids (Swanepoel
2020, 2023), reducing barriers related to the high costs of tradi-
tional ear and hearing care services and hearing devices.

Task sharing must be a component of an overall workforce
strategy, including workforce planning, training, and retention,
and be preceded by a situation analysis and assessment of cur-
rently available human resources for ear and hearing care. All
training needs, procedures, and quality assurance mechanisms
should be clearly defined, and all processes should comply with
the health regulations of the country. Importantly, task sharing
strategies could be implemented as a temporary measure during
the development or expansion of ear and hearing care services
and its specialist workforce. That is, task sharing is not a per-
manent solution to the issues posed by limited human resources.
Long-term solutions require expanding the specialist workforce.

An evidence-based resource: hearing aid service delivery
approaches for low- and middle-income settings

In March 2024, WHO released an evidence-based technical
resource, developed through a consultative process, titled
“Hearing aid service delivery approaches for low- and middle-
income settings” (World Health Organization 2024a). The motiv-
ation for developing this resource was to provide strategies to
narrow the gap in access to hearing aid services in low- and
middle-income countries and other resource limited settings.

Global health organisations, including WHO and ATSscale, the
Global Partnership for Assistive Technology, recognise the gaps
in access to hearing aids and related services as a global health
priority. WHO and ATscale have released several resources to
improve the access and affordability of ear and hearing care serv-
ices, including those related to hearing aids (World Health
Organization 2017, 2021b; ATscale Global Partnership for
Assistive Technology 2019). While these resources provide essen-
tial guidance related to global access and affordability of hearing
aids, until recently, there was no formal guidance specifically
focused on service delivery approaches for hearing aids.

The resource titled “Hearing aid service delivery approaches
for low- and middle-income settings” (World Health Organization
2024a), an overview of which is provided below, aims to fill this

important gap. The primary audience for this guidance is decision
makers involved in the development and/or improvement of ear
and hearing care services. Other audiences who may be interested
in this guidance include organisations and individuals tasked with
improving access to ear and hearing care and/or assistive technol-
ogies. The development of this resource was informed by a i) lit-
erature review and interviews to gain insight into current practices
and opportunities in hearing aid service delivery approaches in
low- and middle-income settings (Dillard et al. 2024a; World
Health Organization 2024b), ii) continued discussion and engage-
ment with stakeholders and experts in ear and hearing care,
including individuals with hearing loss and hearing aid users, and
iii) field testing of the approaches discussed below in several sites
in India, South Africa, and the United States of America.

This resource provides practical information for service provi-
sion of hearing aids and related services at the community or
primary levels of care, supported by task sharing among trained
non-specialist providers and qualified ear and hearing care pro-
viders, to ultimately improve access to essential hearing aid
related services. Furthermore, it addresses the factors that should
be considered when developing a community-level programme
for hearing aid-related services in low- and middle-income set-
tings. Importantly, services must be integrated into local health
care systems, all services and hearing devices should be afford-
able, without affecting the quality, and hearing aids should be
recommended when needed, but the final decision on hearing
aid fitting rests with the individuals themselves. This resource
details service delivery approaches that can be adapted to meet
the needs of different socio-cultural and legislative realities across
settings (World Health Organization 2024a).

The approaches for hearing aid service delivery outlined in
this resource focus on two population groups: i) adults with
moderate to severe hearing loss and ii) children aged 5 years or
older with mild to moderately severe post-lingual hearing loss. It
is recommended that individuals outside of those population
groups, such as adults with profound hearing loss, children aged
under 5 years, and children with severe to profound or pre-lingual
hearing loss, and/or individuals who could not benefit from air
conduction hearing aids, seek rehabilitative ear and hearing care
services outside of the proposed programme, and be seen by a
qualified hearing care provider. Detailed descriptions of the
approaches for each of these population groups, as well as consid-
erations for implementation, are provided in the technical
resource (World Health Organization 2024a).

A brief overview of key points and processes is provided
below. It is important to highlight that the approaches described
below are the basis upon which programmes could be developed
based on the socio-cultural and legislative realities of a given set-
ting. That is, this approach serves as a framework which can be
adapted to fit the needs of a given setting. All of the processes
described below, for both adults and children, can occur at the
community or primary levels of care and can be supported by
task sharing among trained non-specialist providers and qualified
ear and hearing care providers. Details on the processes
described below, including instructions for completing each pro-
cedure or appointment, recommended forms, and required infra-
structure and equipment are in the technical resource (World
Health Organization 2024a). Additional details on certain techni-
ques, including otoscopy, can additionally be found in the WHO
Primary ear and hearing care training manual (World Health
Organization 2023) and the Training on assistive products
(TAP): Hearing aid module (World Health Organization n.d.).



Adults

The first population group is adults who experience moderate to
severe hearing loss in the better hearing ear, although persons
with unilateral and mild hearing loss may be fitted if resources
permit. Figure 1 shows an overview of the service delivery
approach for adults.

Adults could enter into the programme based on referral from
a health care provider, a failed hearing screening, or they could
self-refer if they perceive that they have hearing loss. The first
appointment should consist of a questionnaire-based basic profile
(case history), an otoscopic ear examination and air-conduction
audiometry, which is measured, at minimum, at frequencies 500,
1000, 2000 and 4000 Hz (see an example basic profile and docu-
ments for recording ear examination and audiometric results in
World Health Organization 2024a; Annexe 4). Based on the audio-
metric results, the grade of hearing loss should be classified accord-
ing to the WHO hearing loss classification, based on the pure-tone
average (PTA) of thresholds at frequencies 500, 1000, 2000, and
4000 Hz. Hearing aid candidacy is defined as moderate to severe
hearing loss, although, as mentioned earlier, other individuals (e.g.
those with mild or unilateral hearing loss) may be fitted in certain
situations. Should the individual meet candidacy for a hearing aid
and wish to be fitted, they would undergo the hearing aid fitting
and counselling at the first appointment. Throughout this process,
referrals for further care (outside of the programme) are based on
the indications for referrals which are presented later.

Follow-up appointments should be available on demand, and
it is recommended that short-term follow-up appointments occur
2weeks and 2months after hearing aid fitting, and that long-
term follow-up appointments would occur 2years after fitting.
Short-term follow-up appointments could be in-person or
remote (using telehealth), based on individuals’ needs and
resource availability. At these short-term follow-up appoint-
ments, individuals should undergo a questionnaire-based assess-
ment, during which they should be asked questions 1 and 2 of
the International Outcome Inventory for Hearing Aids (I0I-HA;
Cox and Alexander 2002), which focus on the number of hours
of daily use and perceived benefit of hearing aids, respectively.
The IOI-HA has been translated and validated in several lan-
guages (Cox, Stephens, and Kramer 2002), which facilitates the
use of these questions in different regions and countries. When
required, individuals should also undergo an ear examination,
hearing aid check, and troubleshooting during short-term follow-
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up appointments. Long-term follow-up appointments should be
in person and should consist of the same questionnaire-based
assessment, and all individuals should undergo an ear examina-
tion and pure-tone air-conduction audiometry. If needed, indi-
viduals should undergo hearing aid assessment and adjustment.

Children

The second population group is children aged 5years or older
who experience postlingual hearing loss that is mild to moder-
ately severe. Figure 2 provides an overview of the service delivery
approach for children. Binaural fitting must be provided for chil-
dren when needed. Many processes are similar to those for
adults (Figure 1), and some processes are added for children.
Importantly, hearing aid fitting in children is often more
demanding and requires a higher level of training for the trained
non-specialist provider and greater supervision by the qualified
hearing care provider (i.e. audiologist or ENT specialist).

While children could enter into the programme based on
referral from a health care provider, it is most likely they will
enter after undergoing a hearing screening, either in the commu-
nity or from a health facility. In children, screening is an impor-
tant step to reduce the proportion of false positives. If children
screen positive for hearing loss, they will attend the first appoint-
ment, which should consist of a questionnaire-based basic profile
(case history), an otoscopic ear examination, and air-conduction
audiometry, measured, at minimum, at frequencies 500, 1000,
2000, and 4000 Hz. For children, tympanometry should be com-
pleted where feasible to identify middle-ear conditions, which
are most common in children. Should the child meet candidacy
for hearing aids, they would undergo the hearing aid fitting and
counselling at the first appointment upon parental/caregiver con-
sent. Throughout this process, referrals for further care (outside
of the programme) are based on the indications presented later.

Follow-up appointments should be available on demand, and it
is recommended that short-term follow-up appointments would
occur 2 weeks and 2 months after hearing aid fitting, and that the
first long-term follow-up appointment would occur 6 months after
fitting, and subsequent long-term appointments would occur once
per year after fitting. At short-term follow-up appointments, chil-
dren should undergo a questionnaire-based assessment, during
which they should be asked IOI-HA question 1, to determine
the number of hours of daily use (Cox and Alexander 2002).
They should also undergo the Ling sounds test, which uses six

First appointment

1st follow-up

(2 weeks after fitting);
2"d follow-up

(2 months after fitting)

Long term follow-up
(2 years after fitting)

» Basic profile using a
questionnaire

» Ear examination

* Audiometry (air
conduction)

* Hearing aid fitting

* Counselling

Questionnaire-based
assessment (remote or
in person)

Where required:

Ear examination
Hearing aid check
Troubleshooting as
needed

Questionnaire-based
assessment

Ear examination
Audiometry

Hearing aid
assessment and
adjustment, if needed

Referral based on indications for referral
Appointments available on demand

Figure 1. Overview of service delivery approach for adults (adapted from World Health Organization 2024a).
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Screening

First appointment

1st follow-up

(2 weeks after fitting);
2" follow-up

(2 months after fitting)

Long term follow-up

* Hearing screening (in
the community orat a
health facility)

Basic profile using a
questionnaire
Ear examination

* Questionnaire-based

Every 6 months:

+  Tympanometry
(where feasible)

* Audiometry (air
conduction)

* Hearing aid fitting

Counselling

assessment * Device check
« Ling sounds test Annually:
Where required: * Questionnaire-based
« Ear examination assessment

« Ear examination

« Ling sounds test

* Audiometry

Hearing aid
assessment and
adjustment, if needed

« Hearing aid check
« Troubleshooting as
needed

Referral based on indications for referral
Appointments available on demand

Figure 2. Overview of service delivery approach for children (adapted from World Health Organization 2024a).

Table 1. Indications for outside referral for adults and children.

Adults

Children (> 5 years)

Hearing loss Profound or pre-lingual

Sudden onset or rapidly progressive
Unilateral/asymmetric

Severe malformation of external auditory canal

Ear trauma

Ear conditions

Recurrent/chronic otitis media
Perforation of tympanic membrane
Pulsatile tinnitus

Other

History of acute pain, active drainage, or bleeding from ear

Severe, profound or pre-lingual

Sudden onset or rapidly progressive

Unilateral/asymmetric

Severe malformation of external auditory canal

Ear trauma

History of acute pain, active drainage, or bleeding from ear
Recurrent/chronic otitis media

Perforation of tympanic membrane

Pulsatile tinnitus

Unable to follow instructions

isolated phonemes ([m], [ah], [0o], [ee], [sh], [s]) to determine
children’s detection, discrimination, and identification of sounds
(Ling 1976). When required, children should also undergo an ear
examination, hearing aid check, and troubleshooting during short-
term follow-up appointments. If the necessary infrastructure and
resources are available, some follow-up appointments for children,
which do not require hearing aid assessments or audiometric eval-
uations, could be conducted virtually via telehealth.

Every 6 months, children should undergo an in-person device
check to ensure that the hearing aid is working properly. Each
year from the time of hearing aid fitting, children should attend a
long-term follow-up appointment, during which they should
undergo a questionnaire-based assessment, including IOI-HA
question 1 to determine number of hours of daily use, an ear
examination, the Ling sounds test, pure-tone air-conduction audi-
ometry, and if needed, hearing aid assessment and/or adjustment.

Indications for outside referral

For both adults and children, there are specified indications for
referral to an ear and hearing care specialist outside of the pro-
gramme. Given the potential need to refer to outside specialists,
it is imperative that referral pathways to suitable, accessible
health facilities are pre-defined when developing hearing aid ser-
vice delivery approaches. Table 1 reports key indications for out-
side referral for adults and children. These indications focus on
the type and degree of hearing loss, ear conditions, and other
reasons for referral. Individuals should also be referred if they
require other devices (e.g. bone-conduction hearing aids) or sup-
port that cannot be provided in the programme.

Considerations for implementation and accompanying resources
A local implementation protocol should be developed before
implementing hearing aid service delivery approaches. All
approaches must be appropriate for the local context but remain
aligned with the principles of the service delivery approach, as
detailed in the technical resource (World Health Organization
2024a). The approach must be implemented following discussion
with local stakeholders, including persons with hearing loss, and
adapted to the laws and regulations of the country. The hearing
aid service delivery approaches should be part of a (sub)national
or regional strategy to strengthen ear and hearing care services
and should be embedded within existing health systems. This
promotes the provision of ear and hearing care services alongside
other health services, including eye care, care of older persons,
and provision of other assistive technologies (World Health
Organization 2021a; World Health Organization 2024c).

Eight key aspects of implementation are briefly described
below and are further detailed in the technical resource (World
Health Organization 2024a). Planning (1) should ideally be led
by the Ministry of Health and should involve local stakeholders
to ensure relevance of the programme towards the local context.
More specifically, the planning stage should consider the distri-
bution of hearing loss within the region, and current policies for
ear and hearing care and rehabilitation, to embed the hearing
aid service delivery programme into the health system. Other key
planning considerations include sociocultural and legislative real-
ities, required resources (including human resources and train-
ing), and referral pathways. Policies and finances (2) must
support the scope of this programme, including the certification
of trained non-specials providers in delivering ear and hearing



care. The human resources and training requirements (3),
including the required number of workers, must be clearly
defined. The workforce should consist of qualified ear and hear-
ing care providers, who act in a supervisory role, and trained
non-specialist providers. The equipment and infrastructure
requirements (4) must be defined and can be adapted according
to available resources; the minimum required infrastructure and
equipment is defined in the technical resource (World Health
Organization 2024a). Importantly, accessible referral pathways
(5) must be clearly defined prior to the implementation of a
hearing aid service delivery programme. These pathways must
include referrals to primary health care providers for manage-
ment of ear diseases (e.g. otitis media) and centres that provide
specialist audiology and otology services. As defined earlier, all
processes related to follow-up and counselling (6), including
those related to referrals, must be predefined. Moreover, proc-
esses related to data management (7), which facilitate effective
and efficient care provision, should be predefined. Lastly, WHO
proposes the collection of certain indicators (8), including those
related to hearing loss diagnosis, and hearing aid access and
processes, to promote consistent data collection and monitoring.

This technical resource should be used alongside several other
resources provided by WHO and its partners. These resources
can provide guidance on screening (World Health Organization
2021c¢), training and resource requirements for primary ear and
hearing care (World Health Organization 2023) and hearing aid
related services (World Health Organization, n.d.), as well as
integrated care (World Health Organization 2024c). The ATscale
Global Partnership for Assistive Technology product narrative
for hearing aids, details the market-shaping approach to improve
access to high-quality, low-cost hearing aids globally (ATscale
Global Partnership for Assistive Technology 2019). Alongside
expanding the ear and hearing care workforce, systematic cost
reduction of hearing aids is another critical strategy to improve
global access to hearing aids and related services. Strategies such
as task sharing and innovations to promote low-cost, high qual-
ity hearing technology, support the provision of community-
based ear and hearing care, which can ultimately improve access
to critical services, including those related to hearing aids.

Conclusions

A key strategy to promoting equitable global access to hearing
aids and rehabilitative services, which is currently limited by the
global dearth of qualified ear and hearing care specialists, is pro-
vision of community-based ear and hearing care. Task sharing,
in which tasks can be shared among highly trained professionals,
such as audiologists and ENT specialists, and trained non-specialist
providers, such as health workers with shorter formal training
who are given the capacity to take on specific tasks or actions, is
an essential strategy in community-based care and to overcome
persistent limitations in the ear and hearing care workforce. The
role of audiologists and ENT specialists in task sharing is critical,
as their expertise is needed to develop training curricula, and to
supervise and mentor trained non-specialist providers to ensure
high-quality care. The WHO technical resource “Hearing aid ser-
vice delivery approaches for low- and middle-income settings”
(World Health Organization 2024a) outlines strategies to develop
and implement community-based service delivery approaches for
hearing aids, supported by task sharing. Such public health-
driven approaches could improve global access to essential ear
and hearing care services, including hearing aids and rehabilita-
tive services, while embracing the realities of limited resources.

INTERNATIONAL JOURNAL OF AUDIOLOGY 989

Acknowledgements

We are grateful to the members of the World Health Organization
(WHO) Technical Working Group on Service Delivery Model/s for
Hearing Aid Provision in low- and middle-income settings who have
discussed and provided feedback related to service delivery approaches.

Disclosure statement

Author De Wet Swanepoel declares: The relationship between author
DS and the HearX Group includes equity, consulting, and potential
royalties. Author Carrie Nieman declares: Volunteer membership of
the board of directors for the non-profit organisations, Hearing Loss
Association of America and Access HEARS. No other authors have
competing interests to declare.

Funding

This work was funded by ATscale-Global Partnership for Assistive
Technology and the United Nations Office for Project Services
(UNOPS) to the World Health Organization.

ORCID

Lauren K. Dillard () http://orcid.org/0000-0001-8631-1341
Carolina Der ((») http://orcid.org/0000-0001-8752-6758
Ariane Laplante-Lévesque (&) http://orcid.org/0000-0002-4170-2426
De Wet Swanepoel (5 http://orcid.org/0000-0001-8313-1636
Peter R. Thorne (5 http://orcid.org/0000-0003-0214-0210
Bradley McPherson (5 http://orcid.org/0000-0002-7982-1033
Victor de Andrade (5) http://orcid.org/0000-0002-7494-0527
John Newall () http://orcid.org/0000-0002-7159-9677
Annette Kaspar ([») http://orcid.org/0000-0002-4035-3236
Carrie L. Nieman (?) http://orcid.org/0000-0002-5284-3785
Shelly Chadha (2) http://orcid.org/0000-0001-5789-7259

Data availability statement

No new data were created or analysed in this study.

References

ATscale Global Partnership for Assistive Technology. 2019. “Product
Narrative: Hearing Aids - A Market Landscape and Strategic Approach to
Increasing Access to Hearing Aids and Related Services in Low- and
Middle-Income Countries.”

Bhutta, M. F., X. Bu, P. C. de Munoz, S. Garg, and K. Kong. 2019. “Training
for Hearing Care Providers.” Bulletin of the World Health Organization 97
(10):691-698. https://doi.org/10.2471/BLT.18.224659.

Borg, J., B. O. Ekman, and P. O. Ostergren. 2018. “Is Centre-Based Provision
of Hearing Aids Better Than Community-Based Provision? A Cluster-
Randomized Trial Among Adolescents in Bangladesh.” Disability and
Rehabilitation. Assistive Technology 13 (6):497-503. https://doi.org/10.1080/
17483107.2017.1332110.

Bush, M. L., M. Osetinsky, J. B. Shinn, T. J. Gal, X. Ding, D. W. Fardo, and
N. Schoenberg. 2014. “Assessment of Appalachian region pediatric hearing
healthcare disparities and delays.” The Laryngoscope 124 (7):1713-1717.
https://doi.org/10.1002/lary.24588.

Coco, L., S. Carvajal, C. Navarro, R. Piper, and N. Marrone. 2023.
“Community Health Workers as Patient-Site Facilitators in Adult Hearing
Aid Services via Synchronous Teleaudiology: Feasibility Results from the
Conexiones Randomized Controlled Trial.” Ear and Hearing 44 (1):28-42.
https://doi.org/10.1097/AUD.0000000000001281.

Coco, L., K. S. Titlow, and N. Marrone. 2018. “Geographic Distribution of the
Hearing Aid Dispensing Workforce: A Teleaudiology Planning Assessment
for Arizona.” American Journal of Audiology 27 (3S):462-473. https://doi.
0rg/10.1044/2018_AJA-IMIA3-18-0012.


https://doi.org/10.2471/BLT.18.224659
https://doi.org/10.1080/17483107.2017.1332110
https://doi.org/10.1080/17483107.2017.1332110
https://doi.org/10.1002/lary.24588
https://doi.org/10.1097/AUD.0000000000001281
https://doi.org/10.1044/2018_AJA-IMIA3-18-0012
https://doi.org/10.1044/2018_AJA-IMIA3-18-0012

990 L. K. DILLARD ET AL.

Cox, R. M,, and G. C. Alexander. 2002. “The International Outcome Inven-
tory for Hearing Aids (IOI-HA): Psychometric Properties of the English
Version.” International Journal of Audiology 41 (1):30-35. https://doi.org/
10.3109/14992020209101309.

Cox, R. M,, D. Stephens, and S. E. Kramer. 2002. “Translations of the Inter-
national Outcome Inventory for Hearing Aids (IOI-HA).” International Jour-
nal of Audiology 41 (1):3-26. https://doi.org/10.3109/14992020209101307.

da Silva, J. C., C. M. de Araujo, D. Liiders, R. S. Santos, A. B. M. de Lacerda,
M. R. José, and A. C. Guarinello. 2023. “The Self-Stigma of Hearing Loss
in Adults and Older Adults: A Systematic Review.” Ear and Hearing 44
(6):1301-1310. https://doi.org/10.1097/AUD.0000000000001398.

David, D., and P. Werner. 2016. “Stigma Regarding Hearing Loss and
Hearing Aids: A Scoping Review.” Stigma and Health 1 (2):59-71. https://
doi.org/10.1037/sah0000022.

Davis, A., C. M. McMahon, K. M. Pichora-Fuller, S. Russ, F. Lin, B. O.
Olusanya, S. Chadha, and K. L. Tremblay. 2016. “Aging and Hearing
Health: The Life-Course Approach.” The Gerontologist 56 Suppl 2 (Suppl
2):8256-5267. https://doi.org/10.1093/geront/gnw033.

Dillard, L. K., C. M. Der, A. Laplante-Lévesque, D. W. Swanepoel, P. R.
Thorne, B. McPherson, V. de Andrade, J. Newall, H. D. Ramos, A.
Kaspar, et al. 2024a. “Service Delivery Approaches Related to Hearing
Aids in Low-and Middle-Income Countries or Resource-Limited Settings:
A Systematic Scoping Review.” PLOS Global Public Health 4 (1):¢0002823.
https://doi.org/10.1371/journal.pgph.0002823.

Dillard, L. K., P. Mishra, C. M. Der, and S. Chadha. 2024b. “Perceptions of
Hearing Loss and Hearing Technology among the General Public and
Healthcare Providers: A Scoping Review.” BM] Public Health 2 (2):
€001187. https://doi.org/10.1136/bmjph-2024-001187.

Ekman, B., and J. Borg. 2017. “Provision of Hearing Aids to Children in
Bangladesh: Costs and Cost-Effectiveness of a Community-Based and a
Centre-Based  Approach.”  Disability and  Rehabilitation.  Assistive
Technology 12 (6):625-630. https://doi.org/10.1080/17483107.2016.1204631.

Emerson, L. P, A. Job, and V. Abraham. 2013. “Pilot Study to Evaluate
Hearing Aid Service Delivery Model and Measure Benefit Using Self-Report
Outcome Measures Using Community Hearing Workers in a Developing
Country.” International Scholarly Research Notices 2013 (1):973401.

Frisby, C., R. H. Eikelboom, F. Mahomed-Asmail, H. Kuper, T. De Kock, V.
Manchaiah, and D. W. Swanepoel. 2022. “Community-Based Adult Hear-
ing Care Provided by Community Healthcare Workers Using mHealth
Technologies.” Global Health Action 15 (1):2095784. https://doi.org/10.
1080/16549716.2022.2095784.

Gupta, S., A. Jaiswal, M. Sukhai, and W. Wittich. 2023. “Hearing Disability
and Employment: A Population-Based Analysis Using the 2017 Canadian
Survey on Disability.” Disability and Rehabilitation 45 (11):1836-1846.
https://doi.org/10.1080/09638288.2022.2076938.

Hay-McCutcheon, M. J., M. C. Yuk, and X. Yang. 2021. “Accessibility to Hear-
ing Healthcare in Rural and Urban Populations of Alabama: Perspectives
and a Preliminary Roadmap for Addressing Inequalities.” Journal of Com-
munity Health 46 (4):719-727. https://doi.org/10.1007/s10900-020-00943-4.

Kamenov, K., R. Martinez, T. Kunjumen, and S. Chadha. 2021. “Ear and
Hearing Care Workforce: Current Status and Its Implications.” Ear and
Hearing 42 (2):249-257. https://doi.org/10.1097/AUD.0000000000001007.

Kim, K., J. S. Choi, E. Choi, C. L. Nieman, J. H. Joo, F. R. Lin, L. N. Gitlin,
and H.-R. Han. 2016. “Effects of Community-Based Health Worker
Interventions to Improve Chronic Disease Management and Care Among
Vulnerable Populations: A Systematic Review.” American Journal of Public
Health 106 (4):e3-€28. https://doi.org/10.2105/AJPH.2015.302987a.

Ling, D. 1976. Speech and the Hearing-Impaired Child: Theory and Practice.
Washington, DC: Alexander Graham Bell Association for the Deaf.

Livingston, G., J. Huntley, K. Y. Liu, S. G. Costafreda, G. Selbzk, S. Alladi, D.
Ames, S. Banerjee, A. Burns, C. Brayne, et al. 2024. “Dementia Prevention,
Intervention, and Care: 2024 Report of the Lancet Standing Commission.”
Lancet (London, England) 404 (10452):572-628. https://doi.org/10.1016/
S0140-6736(24)01296-0.

Martinez-Gonzilez, N. A, R. Tandjung, S. Djalali, and T. Rosemann. 2015.
“The Impact of Physician-Nurse Task Shifting in Primary Care on the
Course of Disease: A Systematic Review.” Human Resources for Health 13
(1):55. https://doi.org/10.1186/s12960-015-0049-8.

McDaid, D., A. L. Park, and S. Chadha. 2021. “Estimating the Global Costs
of Hearing Loss.” International Journal of Audiology 60 (3):162-170.
https://doi.org/10.1080/14992027.2021.1883197.

McPherson, B. 2011. “Innovative Technology in Hearing Instruments: Matching
Needs in the Developing World.” Trends in Amplification 15 (4):209-214.
https://doi.org/10.1177/1084713811424887.

Mukadam, N., A. Sommerlad, J. Huntley, and G. Livingston. 2019.
“Population Attributable Fractions for Risk Factors for Dementia in Low-

Income and Middle-Income Countries: An Analysis Using Cross-Sectional
Survey Data.” The Lancet. Global Health 7 (5):e596-e603. https://doi.org/
10.1016/52214-109X(19)30074-9.

National Academies of Sciences, Engineering, and Medicine. 2016. Hearing
Health Care for Adults: Priorities for Improving Access and Affordability.
Washington, DC: The National Academies Press.

Nieman, C. L., J. Betz, E. E. Garcia Morales, J. J. Suen, J. Trumbo, N.
Marrone, H.-R. Han, S. L. Szanton, and F. R. Lin. 2022. “Effect of a
Community Health Worker-Delivered Personal Sound Amplification
Device on Self-Perceived Communication Function in Older Adults with
Hearing Loss: A Randomized Clinical Trial.” JAMA 328 (23):2324-2333.
https://doi.org/10.1001/jama.2022.21820.

Nieman, C. L., N. Marrone, S. K. Mamo, J. Betz, J. S. Choi, K. J. Contrera,
R. J. Thorpe, L. N. Gitlin, E. K. Tanner, H.-R. Han, et al. 2017. “The
Baltimore HEARS Pilot Study: An Affordable, Accessible, Community-
Delivered Hearing Care Intervention.” The Gerontologist 57 (6):1173-1186.
https://doi.org/10.1093/geront/gnw153.

Olusanya, B. O., and V. E. Newton. 2007. “Global Burden of Childhood
Hearing Impairment and Disease Control Priorities for Developing
Countries.” Lancet (London, England) 369 (9569):1314-1317. https://doi.
0rg/10.1016/S0140-6736(07)60602-3.

Penteado, S. P., S. de Lima Ramos, L. R. Battistella, S. A. Marone, and R. F.
Bento. 2012. “Remote Hearing Aid Fitting: Tele-Audiology in the Context
of Brazilian Public Policy.” International Archives of Otorhinolaryngology
16 (3):371-381. https://doi.org/10.7162/S1809-97772012000300012.

Pillay, M., R. Tiwari, H. Kathard, and U. Chikte. 2020. “Sustainable
Workforce: South African Audiologists and Speech Therapists.” Human
Resources for Health 18 (1):47. https://doi.org/10.1186/s12960-020-00488-6.

Sanders, M., N. Houghton, O. Dewes, J. McCool, and P. Thorne. 2015.
“Estimated Prevalence of Hearing Loss and Provision of Hearing Services
in Pacific Island Nations.” Journal of Primary Health Care 7 (1):5-15.
https://doi.org/10.1071/HC15005.

Suen, J. J., K. Bhatnagar, S. D. Emmett, N. Marrone, S. Kleindienst Robler,
D. W. Swanepoel, A. Wong, and C. L. Nieman. 2019. “Hearing Care Across
the Life Course Provided in the Community.” Bulletin of the World Health
Organization 97 (10):681-690. https://doi.org/10.2471/BLT.18.227371.

Swanepoel, D. W. 2020. “eHealth Technologies Enable More Accessible Hearing
Care.” Seminars in Hearing 41 (2):133-140. https://doi.org/10.1055/s-0040-
1708510.

Swanepoel, D. W. 2023. “Advancing Equitable Hearing Care: Innovations in
Technology and Service Delivery.” Folia Phoniatrica et Logopaedica: offi-
cial Organ of the International Association of Logopedics and Phoniatrics
(IALP) 75 (4):201-207. https://doi.org/10.1159/000530671.

Thorne, P. R, E. A. Holt, V. Nosa, O. Chunghyeon, S. Lopati, S. Pifeleti, M.
Maslin, J. McCool, and B. Kafoa. 2019. “Provision of Hearing Care in
Pacific Island Countries and Territories.” Bulletin of the World Health
Organization 97 (10):719-721. https://doi.org/10.2471/BLT.18.224600.

Waterworth, C. J., M. Marella, J. O’'Donovan, T. Bright, R. Dowell, and M. F.
Bhutta. 2022. “Barriers to Access to Ear and Hearing Care Services in
Low-and Middle-Income Countries: A Scoping Review.” Global Public
Health 17 (12):3869-3893. https://doi.org/10.1080/17441692.2022.2053734.

World Bank. 2024. “World Bank Country and Lending Groups.” https://data-
helpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-
and-lending-groups#:~:text=%EF%BB%BF%EF%BB%BF%20For%20the%20
current,those%20with%20a%20GNI%20per.

World Health Organization. 2008. Task Shifting: Global Recommendations and
Guidelines. Geneva: World Health Organization.

World Health Organization. 2021a. World Report on Hearing. Geneva: World
Health Organization.

World Health Organization. 2021b. Assistive Product Specifications and How
to Use Them. Geneva: World Health Organization.

World Health Organization. 2021c. Hearing Screening: Considerations for
Implementation. Geneva: World Health Organization.

World Health Organization. 2023. Primary Ear and Hearing Care: Training
Manual. Geneva: World Health Organization.

World Health Organization. 2024a. Hearing Aid Service Delivery Approaches
for Low-and Middle-Income Settings. Geneva: World Health Organization.

World Health Organization. 2024b. Hearing Aid Service Delivery Approaches
in Resource-Limited Settings: A World Health Organization Background
Study. Geneva: World Health Organization.

World Health Organization. 2024c. Integrated care for Older People (ICOPE):
Guidance for Person-Centred Assessment and Pathways in Primary Care.
2nd ed. Geneva: World Health Organization.

World Health Organization. n.d. “Training on Assistive Products (TAP).”


https://doi.org/10.3109/14992020209101309
https://doi.org/10.3109/14992020209101309
https://doi.org/10.3109/14992020209101307
https://doi.org/10.1097/AUD.0000000000001398
https://doi.org/10.1037/sah0000022
https://doi.org/10.1037/sah0000022
https://doi.org/10.1093/geront/gnw033
https://doi.org/10.1371/journal.pgph.0002823
https://doi.org/10.1136/bmjph-2024-001187
https://doi.org/10.1080/17483107.2016.1204631
https://doi.org/10.1080/16549716.2022.2095784
https://doi.org/10.1080/16549716.2022.2095784
https://doi.org/10.1080/09638288.2022.2076938
https://doi.org/10.1007/s10900-020-00943-4
https://doi.org/10.1097/AUD.0000000000001007
https://doi.org/10.2105/AJPH.2015.302987a
https://doi.org/10.1016/S0140-6736(24)01296-0
https://doi.org/10.1016/S0140-6736(24)01296-0
https://doi.org/10.1186/s12960-015-0049-8
https://doi.org/10.1080/14992027.2021.1883197
https://doi.org/10.1177/1084713811424887
https://doi.org/10.1016/S2214-109X(19)30074-9
https://doi.org/10.1016/S2214-109X(19)30074-9
https://doi.org/10.1001/jama.2022.21820
https://doi.org/10.1093/geront/gnw153
https://doi.org/10.1016/S0140-6736(07)60602-3
https://doi.org/10.1016/S0140-6736(07)60602-3
https://doi.org/10.7162/S1809-97772012000300012
https://doi.org/10.1186/s12960-020-00488-6
https://doi.org/10.1071/HC15005
https://doi.org/10.2471/BLT.18.227371
https://doi.org/10.1055/s-0040-1708510
https://doi.org/10.1055/s-0040-1708510
https://doi.org/10.1159/000530671
https://doi.org/10.2471/BLT.18.224600
https://doi.org/10.1080/17441692.2022.2053734
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups#:%7E:text=%EF%BB%BF%EF%BB%BF%20For%20the%20current,those%20with%20a%20GNI%20per
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups#:%7E:text=%EF%BB%BF%EF%BB%BF%20For%20the%20current,those%20with%20a%20GNI%20per
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups#:%7E:text=%EF%BB%BF%EF%BB%BF%20For%20the%20current,those%20with%20a%20GNI%20per
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups#:%7E:text=%EF%BB%BF%EF%BB%BF%20For%20the%20current,those%20with%20a%20GNI%20per

	An overview of World Health Organization guidance aiming to increase global access to critical hearing aid services
	Abstract
	Introduction
	Key limitations in the current ear and hearing care workforce
	Task sharing as a strategy to overcome limitations in human resources
	An evidence-based resource: hearing aid service delivery approaches for low- and middle-income settings
	Adults
	Children
	Indications for outside referral
	Considerations for implementation and accompanying resources


	Conclusions
	Acknowledgements
	Disclosure statement
	Funding
	Orcid
	Data availability statement
	References


