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Figure 1. AI chatbots providing community-based access to hearing care. DALLꞏE-
created artwork; Prompt: De Wet Swanepoel. 
 
Introduction 
As Thembi, a 6-year-old female child in a remote village, steps into school for the first time, 
her excitement is overshadowed by an invisible barrier. Struggling to follow lessons and 
interact with peers, her symptoms of hearing loss remain unnoticed, reflecting a widespread 
challenge in low- and middle-income countries where access to hearing healthcare is limited. 
Imagine her parents' relief when they connect with a freely available AI health chatbot. 
Sharing their concerns, they are guided to recognize signs of chronic ear infections—a 
common yet often overlooked cause of hearing loss in children. The chatbot's advice leads 
them to a local primary healthcare clinic, where the detailed feedback helps the nurse 
identify and treat Thembi’s reoccurring condition. This turning point in Thembi’s life illustrates 
the transformative potential of AI chatbots in bridging the accessibility gap in hearing 
healthcare, offering early detection and intervention that can change the course of a child's 
development and quality of life. Thembi's story is far from unique; millions of children and 
adults alike, in low-income and high-income countries, face similar barriers, struggling to 
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access the hearing healthcare they desperately need. This situation highlights a critical 
global challenge, underscoring the urgent need for innovative solutions that can bring hope 
and essential services in a timely manner to those living in the shadows of healthcare 
accessibility. 
 
Thembi’s story, set against the backdrop of the World Health Organization's 2021 World 
Report on Hearing (WHO, 2021), illustrates not just the personal impact of hearing health 
disparities but also the global challenge of unequal access and the critical shortage of 
healthcare professionals. The emergence of digital technologies especially access to 
smartphone in low- and middle income countries (LMICs) heralds a groundbreaking shift. AI 
chatbots, leveraging this digital surge, could emerge as powerful tools to democratize 
hearing healthcare (Swanepoel et al. 2023). By offering an accessible first point of contact, 
these digital assistants are able to provide immediate, understandable, and actionable health 
advice, paving the way for a more inclusive healthcare system. This evolution underscores 
the potential of technology to transcend barriers, ensuring that geographical distance or 
socioeconomic status no longer dictates one's access to essential healthcare services. It 
sets the stage for a deeper exploration into how AI chatbots could revolutionize hearing 
health care access, early detection and intervention strategies, making a profound difference 
for those in dire need. 
 
Background and Current Challenges 
Despite significant advancements in healthcare, the realm of hearing health faces profound 
challenges globally. The scale of hearing loss paints a concerning picture: over 1.5 billion 
people live with some degree of hearing loss, with a projection that this number could soar to 
over 2.5 billion by 2050 (WRH, 2021). Crucially, the vast majority of these cases are found in 
LMICs, where access to hearing healthcare professionals is severely limited. In Africa, for 
example, there are less than 1 audiologist for every million people. This scarcity is 
compounded by a global inequality in healthcare access, leaving many without the means to 
seek or receive treatment. Even in high income countries such as the United States, 
audiologist are based in metro countries where individuals with higher median income and 
younger population live creating a hearing healthcare access issue for older adults who 
generally have hearing difficulties (Planey, 2019).  
 
The impact of hearing loss is multifaceted and far-reaching, affecting individuals' 
communication abilities, education, employment opportunities, and overall quality of life. 
Preventable causes, such as ear infections, account for a significant portion of hearing loss 
cases, underscoring the urgent need for early detection and intervention strategies. Yet, the 
gap between those requiring care and the available services is widening, driven by a 
shortage of skilled professionals and the inaccessibility of existing healthcare infrastructures 
in many regions. This backdrop sets a critical stage for exploring innovative solutions, such 
as AI chatbots, to bridge this gap and offer a beacon of hope for millions. 
 
Potential of AI Chatbots in Hearing Healthcare 
The potential of AI chatbots across various sectors, particularly in healthcare, is met with 
growing optimism for several compelling reasons (Economist, 2024). Firstly, the technology 
itself is advancing rapidly, enhancing its capability to understand and interact in increasingly 
sophisticated and helpful ways. This rapid improvement suggests that AI chatbots could 
soon provide unprecedented support in diagnosing and managing health conditions, 
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including hearing healthcare. Secondly, the potential for swift and widespread adoption of AI 
technologies, especially in low- and middle-income countries (LMICs), is facilitated by the 
global proliferation of mobile technology. This widespread mobile penetration offers a solid 
foundation for deploying AI chatbots to vast populations with minimal infrastructural changes. 
Lastly, the acute shortage of healthcare professionals in LMICs, a challenge that severely 
limits access to care, positions AI chatbots as a critical solution to extend healthcare 
services to underserved areas. 
 
In hearing healthcare, AI chatbots can emulate successful applications from other healthcare 
fields, such as conducting preliminary symptom checks and guiding patients to the 
appropriate level of care. This approach not only streamlines the use of scarce healthcare 
resources but also ensures that individuals with hearing concerns receive timely and 
accurate advice. Considering the inaccessibility and poor state of health care in LMICs, 
hearing health care perhaps even more so, even imperfect AI tools may be a dramatic 
improvement to existing systems (Economist, 2024). Furthermore, the round-the-clock 
accessibility and anonymity provided by AI chatbots can encourage more people to seek 
assistance for hearing issues, breaking down barriers to care. By leveraging the general 
advancements of AI technology and addressing the unique challenges within LMICs, AI 
chatbots hold the promise of significantly enhancing the accessibility and quality of hearing 
healthcare, making them a beacon of hope for millions in need of hearing services. 
 
In hearing healthcare, this translates to AI chatbots not only offering initial hearing 
screenings and advice on assessments but also educating users on preventative hearing 
care, identifying potential risks to hearing health, and guiding individuals on when and how to 
seek further evaluation from healthcare professionals. By drawing parallels with the 
successful deployment of AI chatbots in other medical fields, we can envision a 
comprehensive digital health assistant tailored for hearing health. This assistant could 
support individuals through the entire process of identifying hearing loss, navigating them 
through self-management tips for minor issues, and streamlining referrals to specialists 
when necessary. This expanded role exemplifies how AI chatbots could significantly 
enhance the accessibility and efficiency of hearing healthcare services, offering a scalable 
solution to meet the global demand. 
 
AI Use Case Examples  
To illustrate the potential of AI chatbots in hearing healthcare, we can draw from analogous 
use cases in other medical fields, as well as emerging examples within audiology itself. 
These examples not only demonstrate the versatility and capability of AI but also shed light 
on how similar approaches can be adapted to meet the unique challenges of hearing 
healthcare (also see Table 1). 
 
AI Image Analyses 
In dermatology, AI-powered applications have revolutionized preliminary assessments by 
analyzing images of skin lesions uploaded by users. This innovation offers a preliminary 
evaluation and recommendations for follow-up care, showcasing AI's ability to conduct 
complex visual assessments. The relevance of this to hearing healthcare lies in its 
demonstration of AI's potential for conducting similarly complex assessments, such as 
evaluating symptoms, understanding communication issues in complex listening situations, 
analyzing audiograms or classifying otoscopic images (WHO, 2024).  
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Mental Health Chatbots and Longterm Support 
Mental health chatbots have become instrumental in providing continuous support and 
intervention. Their ability to maintain engagement and deliver personalized advice over time 
exemplifies the chatbot's potential for long-term patient support (Abd-Alrazaq et al. 2022). 
Applying this model to hearing healthcare, AI chatbots could similarly monitor a user's 
progress in managing hearing loss (Han et al. 2024), offering customized advice and 
reminders for hearing protection or rehabilitation exercises. This example underscores the 
importance of ongoing, personalized care in managing health conditions, including hearing 
loss, tinnitus and hyperacusis which tend to cause mental health issues such as anxiety and 
depression. 
 
AI Chatbot for Healthcare Advice 
A recent study in otolaryngology investigated ChatGPT's ability to accurately respond to 
patient inquiries (Zalzal et al., 2023). By submitting 30 patient questions to ChatGPT (version 
3.5), the authors analyzed the AI's performance from both medical professionals' and 
laypersons' perspectives. The study demonstrated ChatGPT's impressive accuracy (98.3%) 
in providing medical information as rated by otolaryngologists. A key finding, however, was 
that patients may find it difficult to trust information generated by AI, and this needs to be 
addressed. Similar work has been done for audiological questions which also demonstrates 
its potential across different AI large-language models (Jedrzejczak & Kochanek, 2023).  
 
Supporting Primary Healthcare 
In primary healthcare environments, AI chatbots have the potential to assist community 
health workers by offering accurate information and advice on basic ear and hearing care, 
anchored in clinical guidelines (Economist, 2024). This approach aligns with the World 
Health Organization's recent advocacy for task-shifting and innovative technologies in 
hearing care within LMICs, a strategy recommended due to the pervasive scarcity of hearing 
health professionals (WHO, 2021). More importantly, AI chatbots can guide patients on 
when to seek medical attention by evaluating their symptoms and advising on whether their 
condition requires routine, urgent, or emergency care, along with suggesting appropriate 
next steps for treatment. 
 
Education and Prevention 
Pioneering projects are exploring the use of chatbots for educational purposes (Economist, 
2024). In hearing care this could enable users to learn about aspects of hearing loss, tinnitus 
and hearing conservation and risks associated with occupational and recreational noise 
exposure. A proactive approach in hearing health can support prevention of hearing loss by 
providing immediate, accessible advice. The significance of this lies in the chatbot's ability to 
offer preventative education and awareness, highlighting an essential component of hearing 
health that goes beyond treatment to include prevention and awareness. 
 
Real-time Assessments and Feedback 
AI can also be instrumental in the deployment of ecological momentary assessments via 
smartphone applications where AI could provide real-time feedback to patients and 
clinicians. This approach, for example, could allow for the instantaneous analysis of voice 
notes through advanced natural language processing (NLP) techniques. Such analyses 
could be leveraged by specialized AI chatbots designed to deliver immediate, context-
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specific support tailored to the user's needs, whether related to their device or environment. 
This enables a highly personalized assistance experience, providing users with the right 
support at the precise moment it’s needed. This is especially relevant now, as most hearing 
aids come with associated smartphone apps, which offer a platform for integrating AI 
chatbots. 
 
These use cases underscore the versatility of AI chatbots in healthcare, suggesting a 
promising avenue for their application in hearing health. By leveraging AI's capabilities for 
assessment, education, and continuous support, chatbots can significantly contribute to 
early detection, prevention, and management of hearing loss, making healthcare more 
accessible and efficient (Table 1). 
 
 
Table 1. Examples of AI chatbot use case in hearing health care 
 

Use Case Description

Informational Guidance 
AI chatbots could provide immediate, accurate information on hearing health, 
to guide patients or their caregivers through their concerns, questions and 
next steps 

Screening 
Chatbots can perform preliminary hearing screenings, identifying potential 
hearing loss early and recommending further professional evaluation. 

Hearing Assessments 
Guide users through self-administered hearing tests, analyzing responses to 
evaluate hearing capabilities, similar to dermatology's visual assessments. 

Rehabilitation Support 
Monitor users’ progress in rehabilitation exercises, offering personalized 
advice and adjustments to improve outcomes, similar to mental health chatbot 
applications. 

Education on Hearing 
Conservation 

Educate users on hearing conservation, providing tips to prevent hearing loss 
due to noise exposure, emphasizing preventative education. 

Auditory Training 
Deliver web- and mobile-based auditory training exercises to improve speech 
perception, showcasing a chat-based mobile auditory training program. 

Real-time Feedback 
Use ecological momentary assessments for real-time feedback on users' 
hearing experiences, allowing chatbots to offer instant advice or adjustments. 

Product Support 
Provide immediate, context-specific support for hearing aid users, including 
device troubleshooting and usage optimization.

Tinnitus Management 
Offer guidance and coping strategies for tinnitus sufferers, including sound 
therapy options and lifestyle adjustments.

 
 
Challenges and Opportunities 
Implementing AI chatbots in hearing healthcare presents its set of challenges, such as 
ensuring accuracy in diverse linguistic and acoustic environments and maintaining patient 
confidentiality. However, the opportunities for growth are immense, particularly with the 
increasing penetration of digital technologies in LMICs. This trend not only supports the 
deployment of AI chatbots but also magnifies their potential impact on healthcare 
accessibility. As digital literacy and infrastructure continue to improve, the integration of AI 
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chatbots with mobile phone health apps and telehealth services can expand, enhancing 
personalized care and facilitating continuous support. Embracing these technological 
advancements opens a path toward a more inclusive, responsive, and efficient future for 
hearing healthcare, particularly in underserved settings. Moreover, navigating the ethical 
landscape, including the development of guidelines for responsible use by consumers, 
patients, and healthcare providers, is crucial. Proactively addressing these challenges, while 
capitalizing on the digital opportunities, charts a promising trajectory for revolutionizing 
hearing healthcare. Furthermore, to ensure the accuracy and relevance of the responses 
provided by AI chatbots, it is essential to create and utilize training datasets that are diverse 
and free of bias, encompassing various languages and cultural contexts. 
 
Conclusion  
In conclusion, Thembi's story and the exploration of AI chatbots in hearing healthcare 
showcase a future where technology enables new models of care that can transcend 
traditional barriers, enhancing access and hope for many. The adoption of AI chatbots for 
early detection, patient education, and ongoing support signals the onset of a transformative 
era in healthcare. Such progress demands a united front in research, technology 
development, and policymaking to ensure that advances are ethically sound and universally 
accessible. Prioritizing accessibility, overcoming language and cultural barriers, and 
addressing ethical considerations are imperative to ensure quality hearing care is universally 
available, transcending geographical and socio-economic limitations. By addressing these 
challenges and harnessing the power of digital innovation, we can evolve hearing healthcare 
into a fundamental right, turning success stories like Thembi's into the norm rather than the 
exception. 
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