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Millions of individuals worldwide are affected by hearing loss, with a global estimate of 2.5
billion projected by 2050." Hearing loss has a profound effect on individuals’ overall quality of
life, including communication, social interactions, education, and employment."* However,
hearing aid uptake is generally low. In Africa, less than 10% of individuals needing hearing
aids acquire them, with some estimates as low as 3%."®° The global burden of hearing loss is
exacerbated by the limited number of hearing health care services and the lack of trained
professionals.”® The global shortage of hearing health care professionals, particularly in low-
and middle-income settings, is a major challenge to existing service delivery models, which
require specialist health care providers. Generally, low- and lower-middle-income regions
have one or fewer ENT specialists or audiologists per million population.” In Africa, 56% and
78% of countries have less than one ENT specialist or audiologist per million population,
respectively.’

Figure 1: From left: An example of a CHW conducting a hearing assessment; a community member
receiving hearing aids; and hearing aids placed in community members’ ears. Hearing aid, service
delivery models, low-income communities, telehealth, teleaudiology.

Considering the shortage of services and providers, the World Health Organization (WHO)
has identified several key priorities to improve access to hearing health care services. These
include community-based care facilitated by minimally trained community health care workers
(CHWSs) using innovative technologies.! Task-shifting from professionals to CHWs has been
proposed to address the shortage and decentralize access to care." This approach could
enable CHWs to facilitate screening and assessment of hearing loss, referral of cases
requiring medical intervention, fitting low-cost pre-set hearing aids for eligible individuals, and
ensuring tailored follow-up care designed for low- and middle-income settings. The WHO has
set up a technical working group developing guidelines for hearing aid provision service-
delivery models in low-income settings.



INNOVATIVE COMMUNITY-BASED HEARING AID PROVISION

A recent review® demonstrated that CHWSs can be utilized across a range of hearing health
care services and that these services are feasible for community-based hearing care. Services
included infant hearing screening in rural areas® and childhood and adult hearing screening in
various decentralized settings.'® ™

Studies conducted in Bangladesh and India showcased the effectiveness of community-based
hearing aid service provision models facilitated by CHWs.'?'3 The Bangladesh study involved
CHWs fitting pocket model hearing aids for children, comparing the community-based model
to a traditional center-based approach. Both approaches yielded similar outcomes on most
items of the International Outcome Inventory for Hearing Aids.' Similarly, in India, CHWs
successfully fitted semi-digital hearing aids to an adult population during home visits and
demonstrated significant self-reported benefit using the Abbreviated Profile of Hearing Aid
Benefit.”® These findings are supported by a more recent randomized clinical trial which
demonstrated positive outcomes of CHWSs in providing personal sound amplification devices
to older adults in community settings.™ CHWSs can be enabled through innovative technologies
incorporating digital strategies like automation, simple user interfaces, and remote data
management and support.’®

We recently conducted a study in the Western Cape, South Africa, delivering low-cost digital
hearing aids to low-income communities facilitated by CHWs."> Three CHWs fit 19 adult
community members with hearing aids bilaterally using mHealth technology (Figure 1). The
hearing aids allow for Bluetooth hearing aid fitting using the NAL/NL2 fitting algorithm from a
smartphone application based on the thresholds tested.'® The pilot study demonstrated long-
term success, with participants reporting very positive outcomes with their hearing aids; 14 of
the 19 community members fitted were still using their hearing aids six months post hearing
aid fitting. These community members also received an mHealth acclimatization and support
program providing information on hearing aid use, maintenance, acclimatization and
troubleshooting over a period of 45 days via WhatsApp or standard SMS. This mHealth
program has demonstrated the potential for low-cost, scalable impact, with positive reports on
applicability and accessibility from all community members.'® The use of CHWSs facilitating
teleaudiology has also been shown to be a feasible strategy for adults.'”” Service-delivery
models that utilize CHW allow scarce resources like trained professionals such as audiologists
to support these programs through training, remote monitoring, and surveillance. Through the
implementation of trained non-professionals, these programs have the potential to reach more
people in need.

CONSIDERATIONS FOR COMMUNITY-BASED HEARING AID PROVISION

There are several important considerations for effective community-based hearing aid
services in low-income settings, as outlined in Table 1. The CHWs facilitating the services are
key in determining the successful roll-out and continued support. The recruiting and training
of appropriate CHWs—ideally members of the target community—is essential, and the training
these CHWs receive should be aligned with standardized guides and facilitated by hearing
health care professionals. User-friendly, high-quality, low-cost assessment tools, intervention,
and support must be provided to facilitate use in low- and middle-income settings.



Table 1. Important Considerations for Community-Based Hearing Aid Provision Service-Delivery Models

Considerations

Hearing health care professional training:

# Trained professionals preferable to ensure compeatency.
# WHO Primary Ear and Hearing Care Training Manual.

# Standardized training for CHWs.

Training should include theory, practical experience and assessment:

# Theoretical training is essential. Pre-and post-training surveys may be of value to ensure CHWs' knowledge.

# Practical experience is important. Include demonstrations on actual patients and practice under supervision.
CHWs must feel confident before providing services.

# Evaluation to maintain quality, confirm competence, and further inform training and experience.

CHWSs Training

Innovative technologies:
#» Innovative technologies to conduct hearing assessments with user-friendly designs and automated test

protocols support to make task-shifting.
# |nnovative mobile technologies (2.g., mHealth), with cloud-based data management for remote

surveillance, quality control, and CHW support.

Support program:

# Community members should be provided with information on device management and troubleshooting.

» A mHealth support program could aid in providing this information.

Support should be available in the home language of the community member:

» Information in the community members’ home language is essential to ensure understanding.

Support should be easy to read and understand:

# Reoadability of the support should be evaluated to ensure understanding and does not exceed a US
grade 5 level.

Support

CONSIDERATIONS FOR PEDIATRIC POPULATIONS

While some studies have been conducted on community-based hearing aid provision, it is
important to recognize that there is a significant knowledge gap, particularly concerning
special populations, such as children. Additional feasibility studies involving children are
essential to explore the potential of implementing a service-delivery model for special
populations. Children have unique hearing characteristics compared with adults, and their
hearing development, anatomical differences and communication needs add more complexity
to locally driven service provision. Early detection is a major contributor to successful
intervention. Subsequently, prompt intervention efforts can profoundly impact the child’s
outcomes and future development.’

CHWs could play a pivotal role in this process by conducting hearing screenings, referring
children who fail for further diagnostic testing, or facilitating diagnostic testing with specialist
oversight using teleaudiology-enabled equipment and services. Specialized
electrophysiological tests, like auditory brainstem response (ABR) or otoacoustic emissions



(OAE), could potentially be conducted and interpreted by an expert using telehealth, while the
physical setup can be facilitated by the CHW. Diagnostic tools that are user-friendly,
automated and have a straightforward setup could enhance teleaudiology-facilitated testing.

CHWs would require more specific training to facilitate screening and hearing assessments in
children, including the support of teleaudiology-assisted ABR and OAE tests. With regards to
intervention, CHWs can play a significant role in initial interactions, pre-hearing aid fitting,
support post-fitting, and troubleshooting and orientation. Fitting hearing aids with support from
remote specialists could be potential options but will require specific upskill training.

Phased but accelerated approaches to providing hearing health care to children are
recommended. Care aimed at older children is more easily started. Once established,
however, expanding services for younger children can and should be prioritized due to the
urgent need to provide early intervention to children with hearing loss.

CONCLUSION

The major disparity between the number of individuals in need of hearing aids and those who
actually receive them is of great concern, particularly in low- and middle-income settings. To
address the issues contributing to limited hearing health care services, a WHO technical
working group on hearing aid service-delivery in low-income settings has developed a draft
protocol for adults and children. This proposed model is -currently being evaluated in a
multicenter feasibility study, including diverse sites in South Africa and low-income settings in
the US. This multicenter study will allow for a comprehensive evaluation of this protocol’s
effectiveness and will inform a finalized guideline to be released in 2024. Innovative,
community-based service-delivery models that can offer services outside traditional settings,
in underserved communities, and in a scalable manner have the potential to significantly
improve hearing health care services in global, resource-limited settings.
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