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ABSTRACT

BACKGROUND // Hearing loss is a significant Public Health challenge, with an estimated annual economic impact of 750 billion dollars. It is more critical in low- and middle-
income countries, where prevalence is higher and institutional support is limited. The objective of this review was to determine how telemedicine can address the challenges
faced by people with hearing impairment and its role as a tool for more inclusive care.

METHODS // A narrative review was conducted in Science Direct, PubMed, and Scopus, including full-text articles published between 2015 and 2025 in English or Spanish,
complemented with grey literature and the snowball technique. A total of twent-five studies were analyzed on individuals aged twelve years or older with mild to severe hearing
impairment. The narrative synthesis was structured into four thematic categories. Methodological rigor was ensured through the application of SANRA criteria.

RESULTS // The main barriers identified were lack of infrastructure, insufficient healthcare personnel training, institutional unawareness, and communication difficulties.
The development of mobile applications and digital platforms for assessment, auditory rehabilitation, and clinical interaction was reported. Tele-audiology proved useful in
remote areas, conditioned on adequate connectivity, professional training, cultural sensitivity, and appropriate requlatory frameworks.

CONCLUSIONS // Digital technologies represent a promising approach to improve equity in access and quality of hearing care. Their effectiveness depends on inclusive
policies, ethical standards, and active collaboration of multidisciplinary teams.

KEYWORDS // Telemedicine; Hearing loss; Accessibility to health services; Remote consultation.

RESUMEN

FUNDAMENTOS // La pérdida auditiva es un desafio importante de Salud Pdblica, con un impacto econémico anual estimado en 750.000 millones de délares estadounidenses.
Es mds critica en paises de ingresos bajos y medianos, donde la prevalencia es mayor y el apoyo institucional limitado. EI objetivo de esta revisién fue conocer cdmo la teleme-
dicina puede responder a los desafios de las personas con discapacidad auditiva y su papel como herramienta para una atencion mas inclusiva.

METODOS // Se realiz6 una revision narrativa en Science Direct. PubMed'y Scopus, incluyendo articulos de texto completo publicados entre 2015 y 2025 en inglés o espafiol,
complementada con literatura gris y la técnica de bola de nieve. Se analizaron un total de veinticinco estudios sobre personas de doce afios 0 mds con discapacidad auditiva
de leve a severa. La sintesis narrativa se estructurd en cuatro categorfas teméticas. El rigor metodoldgico se asequré mediante la aplicacion de los criterios SANRA.

RESULTADOS // Se identificaron como principales barreras la falta de infraestructura, la capacitacién insuficiente del personal sanitario, el desconocimiento institucional y las
dificultades de comunicacion. Se report6 el desarrollo de aplicaciones méviles y plataformas digitales para evaluacion, rehabilitacién auditiva e interaccion clinica. La teleaudio-
logfa resultd Util en dreas remotas, condicionada a una conectividad adecuada, formacién profesional, sensibilidad cultural y marcos requlatorios apropiados.

CONCLUSIONES // Las tecnologias digitales representan una via prometedora para mejorar la equidad en el acceso y la calidad de la atencion auditiva. Su efectividad depende
de politicas inclusivas, estandares éticos y la colaboracion activa de equipos multidisciplinarios.

PALABRAS CLAVE // Telemedicina; Pérdida auditiva; Accesibilidad a servicios de salud; Consulta remota.

https://ojs.sanidad.gob.es/index.php/resp



Telemedicine and hearing impairment: communication challenges and tools for inclusive care

MARIA PAOLA LUBO LOPEZ et al.

INTRODUCTION
T

n recent decades, healthcare sys-

tems have advanced in providing

inclusive care for people with disa-
bilities, including those with hea-
ring impairments. However, barriers
that hinder access to health services
still persist(. Hearing loss, which has
affected a considerable proportion of
adults worldwide, has made it difficult
to understand spoken language and
communicate with medical staff. As a
result, these individuals have had diffi-
culties understanding medical informa-
tion that has been conveyed solely ver-
bally, which has been associated with
poorer clinical outcomes and reduced
well-being and quality of life (2,3).

Feelings of exclusion, frustration,
and isolation have been common
among people with hearing loss due
to insufficiency of resources to meet
their communication needs. Therefore,
it has been essential to incorporate
adaptations in the delivery of health-
care in order to achieve effective com-
munication. Support strategies, defi-
ned as tools or adjustments that facili-
tate the exchange of information, have
been recommended to prevent failures
and promote accessibility in healthcare
settings(2).

In this context, the limited prepa-
ration of healthcare professionals to
address these communication needs
has represented a significant challenge.

In the United States, a nationally repre-
sentative survey coordinated by Mas-
sachusetts General Hospital and the
University of Massachusetts Boston
showed that physicians from seven spe-
cialties recognized difficulties in adap-
ting communication with deaf patients
or those with significant hearing limi-
tations, attributing them to logisti-
cal barriers, costs, and lack of knowle-
dge about available strategies. Conse-
guently, these limitations have favored
inadequate practices in outpatient set-
tings, affecting the understanding of
diagnoses and treatments, especially
among sign language users(4),

In this regard, telemedicine has
become a valid alternative to streng-
then healthcare delivery, particularly
in remote or underserved areas(1.5). In
the field of hearing care, it has enabled
remote diagnosis, patient education,
and follow-up, demonstrating effecti-
veness in the fitting and maintenance
of hearing aids and cochlear implants,
thereby supportingits growingrole as a
strategy within healthcare systems(5).

The objective was to analyze the
current literature on the challenges
faced by people with hearing disabili-
ties in the context of telemedicine, as
well as the communication barriers
that have affected clinical practice, and
to explore teleconsultation modalities
and healthcare tools that have promo-
ted more inclusive and equitable care
for this population group.

This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. You are free to share (copy and redistribute the material
in any medium or format) under the following terms: Attribution (you must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do
50 in any reasonable manner, but not in any way that suggests the licensor endorses you or your use); NonCommercial (you may not use the material for commercial purposes);
NoDerivatives (if you remix, transform, or build upon the material, you may not distribute the modified material); No additional restrictions (you may not apply legal terms or

technological measures that legally restrict others from doing anything the license permits).
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MATERIAL & METHODS

narrative review of the literature
A was conducted using PubMed,
ScienceDirect, and Scopus data-
bases. To ensure the replicability of the

process, the search strategies used in
each database are described below.

In PubMed, the following search
strategy was used: ((Telemedicine) AND
(Hearing Loss)) AND (Health Services
Accessibility). Filters were applied for
the publication period between 2015
and 2025, full-text availability, and
English and Spanish language. This
search yielded 30 results. In Science-
Direct, the following combination was
used: (Telemedicine) AND (Hearing Loss)
AND (Health Services Accessibility). The
search was limited to the period 2015-
2025, open access articles, and docu-
ment types corresponding to review
articles and research articles. This stra-
tegy produced 198 results. In Scopus,
the following equation was applied:
(telemedicine) AND (hearing loss) AND
(health AND services AND accessibility).
The search was filtered by the period
2015-2025 and open access documents,
yielding 14 results.

To complement the database search,
grey literature was identified through
the Google search engine. Additiona-
[ly, the snowball technigue was applied,
understood as the manual review of the
reference lists of the articles selected at
the end of the screening process, with
the aim of identifying additional rele-
vant studies. This secondary search was
carried out using the references cited
in the articles included after the final
review.

The retrieved records were consoli-
dated in a Microsoft Excel spreadsheet,
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where the complete list of articles iden-
tified in the searches was organized.
From this file, the selection process was
carried out, in which two researchers
independently reviewed the titles and
abstracts to determine their relevance
according to the established criteria.
Subsequently, the full texts of potentia-
[ly relevant studies were reviewed.

Eligible studies were identified
from the search conducted between
2015 and 2025, including publications
in English and Spanish. Research arti-
cles and review articles available in full
text were considered. Regarding the
population, studies focused on indivi-
duals aged 12 years or older with mild
to severe hearing disabilities, including
hearing loss and deafness, were inclu-
ded. Articles addressing other con-
ditions, such as infectious etiologies,
cerumen impaction, foreign bodies, or
sudden hearing loss, as well as those
limited exclusively to in-person care,
were excluded.

A total of 25 studies met the eligi-
bility criteria. The process was sum-
marized in the PRISMA 2020 flow dia-
gram [Feure 11. Data were extracted and
narratively synthesized according to
four thematic categories: (1) Teleme-
dicine and hearing disability: a call for
inclusion, (2) Digital barriers and inte-
raction challenges in the care of deaf
and hard-of-hearing patients, (3) Tech-
nical standards to ensure access to tele-
health platforms, and (4) Organization
of teleconsultation.

To ensure methodological rigor,
this review adhered to the SANRA
(Scale for the Assessment of Narrative
Review Articles) criteria(7), which eva-
luates six fundamental elements: jus-
tification of the article's importance,

>
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Fig

ure 1

P.;?IStMé\_row diagram illustrating the process of identification, screening, eligibility and inclusion
of studies.
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clarity of the objectives or research
guestions, description of the litera-
ture search, references, scientific rea-
soning, and data presentation. SANRA
scale was applied as a guiding tool to
strengthen the methodological quality
and transparency in the writing of this
narrative review. In this regard, it was
not used as a criterion for excluding
identified studies, but rather as a fra-
mework to structure and critically eva-
luate the scientific consistency of the
manuscript.

RESULTS

efore presenting the results in
B detail, a summary of the sources

of the main concepts used in this
section is provided in Taste 1. This orga-
nization allows the bibliographic origin
of the definitions and conceptual fra-
meworks employed to be clearly iden-
tified, ensuring greater transparency
and traceability in the construction of
the narrative analysis.

MARIA PAOLA LUBO LOPEZ et al.

Telemedicine and hearing disability:
A call for inclusion. Disability refers to
long-term physical, mental, intellectual
or sensory impairments that, in interac-
tion with various barriers, hinder full par-
ticipation in society(8). Hearing loss is
a type of sensory disability that affects
the ability to hear clearly and is defined
by an auditory threshold of 20 decibels
(dB) or more in both ears. This condition,
whether congenital or acquired, affects
more than 430 million people worldwide,
including 34 million children(9).

Hearing loss can be classified as
mild, moderate, moderately severe,
severe, profound or complete/deaf-
ness, depending on the hearing thres-
hold in the better-hearing ear [TasLe 2].
Individuals with mild to moderate hea-
ring loss may struggle to follow con-
versations, whereas those with severe
or profound hearing loss may not per-
ceive sound unless assistive devices are
used. For this reason, clinical solutions
must be tailored to the individual (10,11),

Table1

Sources of the key concepts used in the results.

Concepts Source
Disability Pan American Health Organization®
Hearing loss World Health Organization®

Teleaudiology

Eikelboom R et al.12

Teleotoscopy

Thai-Van H et al.™ & Coco L et al.9%

Teleconsultation

Ministry of Health and Social Protection of Colombia®®

Telesupport

Ministry of Health and Social Protection of Colombiaa®®

eHealth

World Health Organization®®

Source: Own elaboration.

>
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Table 2

Classification of hearing loss.

Hearing threshold

Classification n deg'fbﬁ:: (dB) Hearing experience
better-hearing ear
No difficulty is present when listening to conversatio-
Mild 20 dB to <35 dB nal speech, although there may be challenges unders-
tanding what is said in noisy environments.
Difficulty may be present in understanding
Moderate 35dB to <50 dB conversational speech, particularly in noisy
environments.
Difficulty is present in understanding conversational
speech and in participating in discussions, particularly
Moderately severe 50 dB to <65 dB in noisy environments; however, elevated voices can
generally be heard without difficulty.
Minimal conversational speech sounds are perceived,
Severe 65 to <80 dB and difficulty may occur in hearing and understanding
elevated voices.
Extreme difficulty is present in hearing
Profound 80 dB to <95 dB elevated voices.
Complete/deafness >95 dB Speech sounds and most environmental noises

are not perceived.

Fuente: Own elaboration, modified from information obtained from the World Health Organization and the Pan American Health

Organizationom,

One of the most essential tools to
reach this target population is teleau-
diology, which uses digital technology
to remotely deliver audiology services,
including diagnosis, intervention, and
education(12), It is part of the broader
field of telehealth and aims to expand
access, particularly in low-resource set-
tings (13). This approach overcomes tra-
ditional barriers of time and location in
healthcare delivery and can range from
self-screening tools to direct professio-
nal interventions (14),

It also enables the use of technolo-
gies such as teleotoscopy, which allows

Rev Esp Salud Piblica  Volume100  4/30/2026 e202604023

the capture and transmission of ear
images to remote physician. These ima-
ges are typically obtained by a facilita-
tor, a healthcare professional who pro-
vides technical support during the con-
sultation. Their role has been vital in
overcoming communication barriers in
telehealth environments, especially in
sensory care (14,15),

As a result, many countries have
incorporated community health wor-
kers to support clinical professionals.
This model, already implemented in tele-
medicine, has been extended to hearing
screening. These workers perform scree-
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nings, provide education, and coordinate
care, thus reinforcing community-based
preventive programs(16).

One of the key responsibilities of
organizations representing this popu-
lation is to promote understanding of
their characteristics, abilities, needs
and preferences. This effort goes
beyond removing barriers and also
involves preventing new obstacles that
could limit opportunities and develop-
ment. In healthcare, accessibility and
inclusion must be ensured across all
stages of service delivery, from plan-
ning and design to implementation,
operation and maintenance of health-
care environments(17),

Given this context, healthcare pro-
fessionals must recognize patients’
diverse communication needs by iden-
tifying barriers, applying strategies sui-
ted to hearing levels, and using assistive
technologies when appropriate. Equa-
[ly important is improving communi-
cation, reducing cognitive decline risk,
and ensuring equitable access to devi-
ces, rehabilitation, and inclusive tools.
These measures must follow legal and
ethical obligations, ensuring reasonable
accommodations that support equita-
ble, person-centered care (18,19).

Digital barriers and interaction cha-
llenges in the care of deaf and hard-
of-hearing patients. People with hea-
ring disabilities face multiple cha-
llenges in accessing telemedicine.
Studies show they use these technolo-
gies less than people without disabili-
ties. Although barrier-free access is a
right recognized by the United Nations
Convention on the Rights of Persons
with Disabilities (2006, ratified by
Spain in 2008), significant limitations

MARIA PAOLA LUBO LOPEZ et al.

remain, especially regarding timely and
high-quality access through telehealth
platforms(20),

As previously mentioned, in deve-
loping countries, the availability of
resources for the detection and treat-
ment of hearing loss remains limi-
ted. Many existing programs rely hea-
vily on external financial and technical
support. However, even in developed
nations, ensuring effective and acces-
sible healthcare for vulnerable groups,
such as those living in rural areas, con-
tinues to be a major challenge (21,

People in marginalized conditions,
such as individuals with disabilities,
older adults, indigenous communities,
and those with low literacy, face obs-
tacles accessing telemedicine despite
its potential to improve equity. The
absence of universal design in digital
platforms, which often fail to comply
with accessibility standards or infor-
mation and communication technology
(ICT) quidelines, contributes to these
barriers. Additionally, the lack of featu-
res such as captions or adjustable volu-
mes limits interaction with healthcare
professionals, and studies show that
prelingually deaf adults use healthcare
services less than those who lose hea-
ring later, highlighting cumulative com-
munication barriers (20,22-24),

Cost is another major limitation,
particularly in relation to technologi-
cal devices essential for remote care.
Many individuals in these groups have
reduced purchasing power, often due
to limited access to educational and
employment opportunities. Conse-
guently, a significant number are una-
ble to afford the tools needed to parti-
cipate in virtual consultations (22),

>
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Another critical barrier is the limi-
ted number of healthcare professionals
trained in accessible communication
methods, such as sign language. Most
receive little or no instruction on com-
municating effectively with deaf or hard-
of-hearing patients or using interpreta-
tion services. To address these gaps, the
European Digital Agenda 2020 has pro-
moted broader internet access, digital
literacy, and improved accessibility (22).

Cultural and communicative diffe-
rences can also lead to misunderstan-
dings during remote consultations. For
example, many deaf individuals follow
distinct social norms, and being exclu-
ded from interaction during interpreta-
tion may be perceived as disrespectful.
Furthermore, facial expressions, which
are essential in sign language, are
often not clearly visible on a camera
and can distort meaning and lead to
misinterpretation (24).

Technical issues, such as unstable
connections, interfere with both audio
and video quality, affecting lip reading
and sign interpretation. The absence of
features such as real-time captioning,
text-based messaging, or microphone
enhancements further limits acces-
sibility. Background noise, music, and
small screens also compromise commu-
nication. Many platforms lack the abi-
lity to request accommodations, sche-
dule appointments via text, or support
assistive tools such as hearing loops and
accurate subtitles (22).

In addition to these individual-level
issues, structural barriers across four
dimensions have been identified: tech-
nological (poor coverage, lack of inte-
roperability and complex digital solu-
tions), organizational (outdated care
models and unclear professional roles),

Rev Esp Salud Pdblica  Volume100  4/30/2026 e202604023

human (resistance to change and lack
of emotional engagement with tele-
medicine), and economic (insufficient
funding and sustainability in small or
middle-sized centers, as telehealth is
often not officially included in service
portfolios) (25).

The challenges in implementing
equitable telemedicine extend beyond
technological limitations, encompas-
sing privacy and security concerns,
weaker patient-provider interactions,
and unresolved ethical, cultural, and
administrative issues. Negative percep-
tions of telehealth shared by patients,
caregivers, and providers are often
linked to connectivity problems, while
additional barriers such as billing diffi-
culties, reimbursement issues, and
inconsistent labor and health policies
further hinder effective access for peo-
ple with hearing disabilities (26).

Technical standards to ensure acces-
sibility in telehealth platforms. Since
the expansion of telehealth during the
COVID-19 pandemic, various barriers
have been identified that limit access
for people with disabilities. In res-
ponse, the World Health Organiza-
tion (WHO) and the International Tele-
communication Union (ITU) developed
a global accessibility standard outli-
ning technical requirements to ensure
inclusion within these platforms. This
standard may be adopted as an official
or voluntary guideline by healthcare
professionals and technology manu-
facturers, as shown in Taste 3 (22),

When planning telehealth services,
it is essential to implement strategies
that promote the participation of this
population, including access to sche-
duling, documentation of individual
needs, information exchange, accessi-
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Table 3

Accessibility requirements in telehealth platforms.

Accessibility ..
requirements Description
Video conferences should offer captions and a monitored chat box
with volume control options in separate windows.
Subtitles

and chat box

There are closed captioning applications such as Google Live, which allows
the sender's voice to be converted into direct text, as well as programs such

as Google Meet and Microsoft Teams that allow captioning in the chat.

Must be available as an alternative when video or audio

Text messaging

does not work properly.

It is necessary to allow text communication between patients and providers.

Remote interpretation A remote sign language interpreting service or video remote interpreting (VRI)

system

system should be implemented and offered.

Subtitles in videos

Videos on telehealth platforms should include clear captions, with a large font
and no background music to improve comprehension.

Suitable screen

The screen used must be large enough to allow lip reading.

Source: Adapted by the authors based on the World Health Organization, the International Telecommunication Union

and Abou-Abdallah M et a/ 2220

ble communication, and professional
training [TasLe 4](22).

Organization of teleconsultation. Tele-
consultation involves health-related
activities conducted remotely through
information and communication tech-
nologies. It encompasses telemedicine,
tele-education (including health pro-
motion, prevention, diagnosis, treat-
ment, rehabilitation and palliative
care) and tele-support, which refers
to assistance provided by one health-
care professional to another via such
technologies (28).

For effective teleconsultation, it is
essential to consider several factors,

including the patient's medical condi-
tion such as the degree of hearing loss
(mild, moderate or severe), the use of
assistive devices or the presence of
deafblindness, as well as sociodemogra-
phic aspects like living in rural or urban
areas which can affect internet con-
nectivity. The type of device used (cell
phone, computer or tablet) also plays a
crucial role and assessing whether the
patient will be accompanied during the
consultation can further facilitate com-
munication and support (27).

Communication between users
and healthcare professionals through
technological tools must meet specific
requirements, starting with user autho-

>
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Table 4
Strategies for inclusion in Telehealth services.

Implementation e
strategies Description
Access to Enable accessible methods for scheduling appointments,

programming

such as e-mail, text messaging and online systems.

Duration
of consultations

Ensure adequate time to meet the specific needs of this population group.

Requirements
register

Design a clear process for identifying and documenting disability-related needs,
highlighting them in administrative systems to facilitate their consideration.

Exchange
of information

Share these requirements within the care team, with the patient's consent,
respecting privacy regulations.

Accessible
communication

Provide information tailored to patient preferences,
ensuring patient understanding.

Professional
training

Train staff in the use of telehealth technologies to communicate
appropriately with people with disabilities.

Source: Adapted by the authors based on information from the World Health Organization and the International

Telecommunication Union®2,

rization and the ability to identify the
healthcare provider at the beginning of
the interaction. If artificial intelligence
is used this must be disclosed, and it is
essential to safequard the user's iden-
tity, ensure confidentiality and handle
personal data securely(28). The pur-
pose of remote consultation is to pro-
vide diagnosis or treatment through
electronic means(29).

To improve interaction during tele-
consultation, healthcare professionals
can use the AEIOU guide [TasLe 5], a
tool made up of five key elements that
facilitate communication with patients
experiencing hearing loss.

Moreover, to plan an effective tele-
consultation providers must have basic

Rev Esp Salud Piblica  Volume100  4/30/2026 e202604023

technological knowledge, understand
the limitations of the virtual format and
recognize when an in-person consulta-
tion is preferable. It is also necessary
to identify the methods and locations
for connection, the institutions offe-
ring the service and the required hard-
ware and software. Although many pla-
tforms are available most share similar
functions and are user friendly (29).

Once the methods, institutions, and
tools are defined, having the technical
resources to ensure high-quality tele-
consultation is essential. This inclu-
des fast and stable internet connec-
tions such as ADSL, fiber optics, or 4G,
a computer with a good camera and
microphone, and basic knowledge of
platforms like Zoom, Skype, Webex, MS
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Table 5

AEIOU guide for communicating with patients with hearing loss.

Letter Objective

Key points

The health professional seeks
Ask to determine the type of communication
that is most appropriate for the patient.

* General condition
* Pathological history
* Language
* Preferred form of communication

Environment for consultation.

Ensuring a suitable environment

* Background noise
* Correct identification of the health
professional’s face
* Availability of assistive devices
or displays

Interaction

Evaluating and adjusting the way
information is communicated.

Type of communication:
* Use of captioning
* Interpreter or sign language

Clarity of speech:

* Avoiding speaking in a very high or low
pitched voice as this can distort the sound
* Vocalization speed should be neither too

slow nor too fast

Outline or resource.

Define and present the support tool

* Applications or platforms that
are correctly adapted to the patient's
condition
* Explain in a clear way how
to use this tool

Verify that the patient has
understood and, if necessary,
reinforce the information.

Understanding

* Ask the patient to repeat or paraphrase
what has been explained
* Rephrase or expand the explanation
if there are doubts

Source: Own elaboration based on Abou-Abdallah M et al.#™

Teams or FaceTime. It is also advisable
to select a reliable internet provider
that ensures sufficient bandwidth and
avoids interruptions(29),

To ensure continuity during the
consultation it is recommended to have
a backup device in case of technical fai-
lure and to close other applications

that may consume bandwidth. Telecon-
sultation can help assess patients and
prevent unnecessary emergency visits,
which is especially useful for follow-up
of those who do not require in-person
care. However, depending on available
infrastructure, some services cannot
be adequately delivered via video calls.
Therefore, current guidelines recom-
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mend reserving face-to-face consulta-
tions for situations that truly require
them (30,31),

In this context, it is essential to
integrate in-person care with teleme-
dicine, ensuring that technological
advancements are applied safely and
effectively. Proper use of these tools,
particularly in the follow-up of chro-
nic diseases, contributes to optimizing
healthcare resources without compro-
mising the quality, efficiency, or confi-
dentiality of the service(32).

DISCUSSION

he results show that hearing loss
Tconstitutes a highly prevalent glo-

bal public health problem, with
varying degrees of severity that require
individualized interventions. In this con-
text, teleaudiology and teleconsultation
have emerged as tools with the poten-
tial to expand access and reduce geo-
graphic and structural barriers; howe-
ver, their implementation faces techno-
logical, economic, organizational, and
communication limitations that particu-
larly affect this population.

These difficulties not only have clini-
cal and social implications but also lar-
ge-scale economic consequences. Hea-
ring loss generates an estimated global
economic cost of 750 billion US dollars
per year. Public health support remains
limited, especially in low- and middle-in-
come countries, where prevalence is
high and resources are scarce and une-
venly distributed(33). Care for people
with hearing disabilities is also affec-
ted by communication barriers, limi-
ted access, and lack of understanding,
which negatively impacts the quality
and continuity of care(34),
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Given the burden of hearing loss on
public health, exploring ways to reach
underserved populations is essential.
Its integration into public policy remains
limited; in 2014, only 32 mostly high-
or upper-middle-income countries had
governmental strategies. Barriers such
as limited awareness, few specialists,
and scarce access to assistive tech-
nologies(35,36) reinforce stigma, limit
resources, and discourage care seeking.
Without interpreters, sign language
tools, or strategies to address discri-
mination, patients risk exclusion from
healthcare (34).

To reduce these inequities, a mul-
tidisciplinary approach with teleme-
dicine as a key component is needed.
Providing care in remote areas can
be challenging, but increasing mobile
phone and internet access offers new
opportunities. Hearing screening tools
via mobile devices can benefit popula-
tions in developing countries and iso-
lated regions of high-income nations.
Moreover, high-resolution video con-
ferencing through phones, tablets, and
other devices provides a viable option
for hearing care (5).

A successful example is found in
Alaska, where since 1968 a communi-
ty-based model has improved access
to hearing healthcare in remote
areas. Trained health aides deliver
care across over 250 rural clinics with
support from specialists via teleme-
dicine. These aides conduct hearing
assessments and transmit results to
audiologists, who determine mana-
gement from local treatment to refe-
rrals to higher-complexity hospitals.
Recently, a school-based hearing
screening program using mobile tech-
nology was also incorporated (16),
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Assessing the legal and regulatory
challenges of these services, as well as
infrastructure requirements, is equa-
[ly important. Factors such as space,
internet networks, equipment, software,
human resources, and partnerships with
remote community stakeholders are
essential for proper implementation.
Pilot projects may be needed to ensure
feasibility and acceptability of remote
hearing care to ensure high-quality care
for the most vulnerable populations(35).

Therefore, for telemedicine to be
effective, it must meet a clear need
and adopt a patient-centered approach
with structured management and
political commitment. National digi-
tal health strategies with key stake-
holders should guide implementation.
Collaboration with scientific and heal-
thcare organizations is essential, consi-
dering cultural aspects and population
needs. Technologies must be functio-
nal, accessible and interoperable, with
proper reimbursement, quality stan-
dards and regulatory frameworks for
ethics, privacy, and data security (37).

Over time, technological advances
have transformed healthcare, giving
rise to eHealth, defined by the WHO
as the safe and cost-effective use of
information and communication tech-
nologies to support health services.
Paglialonga et al. (2015) examined hea-
ring health apps, classifying them into
screening and assessment (17%), inter-
vention and rehabilitation (52%), edu-
cation and information (24%), and
assistive tools (7%). These apps range
from basic hearing tests to support ser-
vices such as captioning and call trans-
cription, used by both healthcare pro-
fessionals and individuals with hearing
l0ss (38),

MARIA PAOLA LUBO LOPEZ et al.

Renda et al. (2016) also assessed
the accuracy of a smartphone-based
hearing application for identifying hea-
ring loss. The results showed a high
level of agreement with standard pure-
tone audiograms, indicating that hea-
ring tests via smartphones could be a
valid alternative for identifying hearing
loss in rural or peripheral areas(39).

Microsoft Teams is described by
Cortés D et al. (2022) as a tool imple-
mented during the COVID-19 pandemic
that incorporates accessibility featu-
res useful for people with hearing disa-
bilities, such as automatic captions,
presentation translation, and mono
audio (40). Although it was not specifica-
lly designed for telemedicine and does
not guarantee compliance with health-
care regulatory standards, it is inclu-
ded in this review as an example of how
certain videoconferencing platforms,
used circumstantially during the public
health emergency, may facilitate com-
municative inclusion without replacing
formal remote healthcare systems (40),

Therefore, the integration of digi-
tal tools such as telemedicine, mobile
applications, and inclusive platforms
reduces inequalities in healthcare
access for people with hearing loss, an
important public health problem. Effec-
tive management requires govern-
ment support, adequate infrastructure,
and a patient-centered approach that
addresses cultural, technological, and
communication factors. Assistive tech-
nologies facilitate detection, diagno-
sis, and remote monitoring, if they are
secure and adaptable (38-40),

Based on the findings identified,
this narrative review proposes projec-
tions for the development of public
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health policies, programs, and research
aimed at improving the accessibility of
telemedicine for people with hearing
disabilities. In this respect, the impor-
tance of strengthening social partici-
pation is highlighted through the inclu-
sion of the deaf community, their fami-
lies, and representative organizations
in the design, implementation, and eva-
luation of these services. This involves
promoting the co-design of accessible
platforms, piloting teleconsultation ser-
vices, and defining user-centered qua-
lity criteria, since the absence of these
processes may lead to the underuse
or failure of interventions. Likewise,
it is essential to incorporate monito-
ring and evaluation mechanisms that
allow the identification of communica-
tion barriers, the analysis of platform
accessibility, and the strengthening of
healthcare professionals’ training in
inclusive communication.

On the other hand, this review pre-
sents some limitations that should
be considered when interpreting the
results. The available evidence on
telemedicine in populations with hea-
ring disabilities remains limited and
heterogeneous, which makes it diffi-
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cult to establish direct comparisons
between contexts, types of interven-
tions, and reported outcomes. Additio-
nally, several of the analyzed studies
were conducted in specific settings or
within healthcare systems with parti-
cular characteristics, which may limit
the generalizability of the findings to
other contexts. This situation is parti-
cularly relevant in low- and middle-in-
come countries, where gaps in digital
infrastructure, healthcare workforce
training, and access to communication
technologies persist and may influence
the effective implementation of
telemedicine.

In conclusion, technological advan-
ces have expanded telemedicine in
hearing care, providing tools for inter-
vention, rehabilitation and educa-
tion. Mobile applications and plat-
forms improve access, especially in
rural areas, consolidating their clinical
role. Sustainability requires inclusive
policies, regulatory frameworks and
professional training. Digital equity,
accessibility, data security and com-
munity involvement are essential for
patient-centered care addressing cul-
tural and communicative needs. ®
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