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Hearing loss is one of the most prevalent sensory conditions worldwide, affecting
over 1.5 billion people and is one of the main causes of disability. For individuals with
severe to profound hearing loss, cochlear implants (Cls) are one of the most effective
rehabilitation options as they can significantly improve speech comprehension,
language development, quality of life and social inclusion. Despite their clinical
value, however, access to Cls remains highly unequal between and within countries,
with implantation rates disproportionately favoring wealthier nations and people
with a higher socioeconomic status. Grounded in a human rights approach, this
article develops a conceptual and policy-based reflection supported by a targeted
review of scientific literature and international legal standards. From this standpoint,
access to Cls must be recognized as an enforceable fundamental right. This
recognition implies clear international obligations for states to translate their human
rights commitments into tangible, inclusive national policies. Furthermore, this
perspective emphasizes the ethical responsibility to ensure the real accessibility,
affordability and adaptability of cochlear implants, overcoming barriers related
to socioeconomic disparities, geography, race and systemic inequalities. This
perspective article highlights the urgent need for comprehensive public policies
based on international human rights law to ensure equitable access to cochlear
implants, advocating a rights-based approach as a necessary strategy to achieve
social justice, dignity and full social participation for people with hearing disabilities.
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Introduction

Hearing loss is a very common condition that can occur at any stage of life. Estimates
based on the Global Burden of Disease (GBD) initiative estimate that in 2019, approximately
1.5 billion people had some degree of hearing loss, representing 20% of the world’s population
(1). Hearing loss, in turn, causes disability in nearly 500 million people, equivalent to 5% of
the world’s population (2). Unfortunately, the prevalence of hearing loss is on the rise. Between
1990 and 2019, the global number of years lived with disability attributable to hearing loss
increased by 73.6%. (1) By 2050, it is estimated that hearing loss will affect 2.5 billion people
worldwide, of whom approximately 700 million will require some form of intervention (1).

Hearing impairment can have various negative consequences for those who suffer from
it, being associated with difficulties in communication and emotional well-being, which can
contribute to the occurrence of symptoms of depression and social isolation (3-9). In recent
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years, it has been reported that both depression and social isolation
increase the risk of developing dementia (10, 11) which would
negatively impact the quality of life of individuals with hearing loss
(12, 13). Hearing screening plays a fundamental role in the
investigation of hearing loss. There is evidence that children with
hearing loss who are diagnosed and treated early and promptly
achieve better academic, cognitive, communication, language, and
even socio-emotional performance. For the identification and timely
intervention of childhood hearing loss, it is essential to perform a
hearing screening test on newborns (14).

Among the various strategies for treating hearing loss, cochlear
implants (CI) have been one of the most successful. Although these
devices were initially aimed at the pediatric population, today their
use extends throughout life in those for whom hearing aids do not
provide satisfactory performance (15). The criteria for indicating CI
also consider aspects such as the age of onset of deafness, the duration
of hearing loss, and the integrity of the auditory nerve, among others,
and should always be determined by a multidisciplinary team (16-18).

A cochlear implant consists of one or two microphones located in
the device’s processor. The signals obtained are sent to a processor. The
processor’s purpose is to encode the acquired signals and send them
to a transmitter or coil (which is located on the surface of the skin in
the temporo-parietal region). This processor is held in place by the
magnetic attraction generated between two magnets (one located in
the transmitter itself and the other in the receiver-stimulator). This
transmitter emits signals that are picked up by an antenna and a
receiver-stimulator, surgically placed on the surface of the skull, under
the skin in the retroauricular region. The latter decodes the message
and sends it to each of the electrodes, usually located inside the
cochlea, thus stimulating the cochlear nerve (15). Finally, implantation
can be unilateral or bilateral. There is also the concept of a “bimodal
system,” where a cochlear implant is used in one ear and a hearing aid
in the other ear. Finally, there are hybrid cochlear implants (electro-
acoustic stimulation or electro-acoustic hearing solutions), which
combine a traditional hearing aid with a cochlear implant to address
a specific type of hearing loss (16).

Auditory rehabilitation using CI is extremely effective in positively
impacting the auditory and communicative performance of implant
recipients, especially in terms of speech comprehension, language
development, and tinnitus reduction (19-21). This also improves the
quality of life of implanted users (22-24).

Despite the significant benefits offered by cochlear implants,
implantation rates worldwide are far from desirable, despite being a
tremendously cost-effective tool. Furthermore, the distribution of these
implants shows marked inequality and inequity between different
countries and between different socioeconomic groups within the same
countries. In general, the use of cochlear implants is more concentrated
in wealthy countries and among people with higher socioeconomic
status in each country (25-28). The battery of tests used to assess
hearing levels includes brainstem auditory evoked potentials
(assessment of the auditory pathway and neural synchrony), otoacoustic
emissions (assessment of the outer hair cells), impedance testing
(assessment of the middle ear), play audiometry, and conventional
audiometry (evaluation of auditory sensitivity). These tests are
performed during the newborn hearing screening or in a clinical
hearing evaluation (which should ideally be performed 3 months of age
if the hearing screening is abnormal). In children, cochlear implantation
is recommended when hearing loss is bilateral and greater than 90 dB
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HL (assessed by auditory brainstem response). In adults, it is also
recommended when hearing loss is bilateral, equal to or greater than
90 dB HL (measured by pure tone audiometry) (29, 30).

This inequality in access to CI underscores the urgent need to
develop more inclusive policies. We believe that ensuring equitable
access to CI and other assistive technologies is an ethical and legal
imperative to comply with basic human rights principles.

This perspective article develops a theoretical essay that analyze
the multidimensional inequities in access to cochlear implants from a
human rights standpoint, framing access to hearing technology as a
fundamental right. By doing so, we emphasize the importance of
legislation and public policies that protect dignity and encourage the
full social participation of people with hearing impairments. To
substantiate inequities in access to cochlear implants, we conducted a
brief, narrative, non-systematic review based on a targeted search in
PubMed and Web of Science, chosen for their broad regional coverage
and indexing quality, using the key phrases “cochlear implant access”
and “cochlear implant inequity” (and related terms: equity, inequality,
disparity). The time frame covered January 2005-March 2025 to
minimize reliance on older evidence that may not reflect current
national or regional contexts, with a focus on original, peer-reviewed
research. Duplicates, editorials, letters, and conference abstracts
lacking full text were excluded. Given the perspective nature of this
article, the review aimed to outline the breadth of existing evidence on
inequities rather than to provide an exhaustive or in-depth analysis.

Inequality in access to cochlear implants

Despite being a tool that has proven to be very useful in the
treatment of hearing loss, access to cochlear implants is quite unequal
around the world. It is difficult to estimate the number of people who
could potentially benefit from a cochlear implant, but if we consider
the estimates from the GBD initiative, approximately 50 million people
worldwide live with severe-to-profound hearing loss (1). Naturally, not
all these people are candidates for cochlear implants, but a significant
percentage of them are. According to estimates, between 2021 and
2022, the total number of implant recipients reached 1 million (31)
which highlights a significant gap in the coverage of people with
hearing loss today and the important challenge of improving access to
these devices. It is important to note that the costs associated with
cochlear implants are not limited to the surgical procedure itself, but
also include ongoing expenses for speech therapy, auditory
rehabilitation, and long-term audiological follow-up. At the same time,
cost remains a major barrier to equitable access, shaping care pathways
across regions. In the United States, the total cost of a cochlear implant
without health insurance ranges from $40,000 to $60,000, making this
technology inaccessible to many people. This economic inaccessibility
has contributed to a form of medical tourism, in which families travel
to countries such as India to seek more affordable implants (between
$21,000 and $30,000, including travel and the device) (32).

Inequality in access to cochlear implants
between countries

In low-income countries, less than 1% of people who are
candidates for a cochlear implant can access this resource (33, 34).
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Fagan and Tarabichi (34) highlights how developing countries face
serious difficulties, including high device costs, lack of adequate
medical infrastructure, and critical shortages of trained personnel,
resulting in virtually non-existent coverage (34).

The World Health Organization (35) complements this view by
indicating that more than 80% of people with hearing disabilities live in
low- and middle-income countries. In these regions, less than 3% of
potential beneficiaries receive a cochlear implant. This global report
shows how the lack of adequate public policies and insufficient health
investment prevents an efficient and equitable approach to the
problem (35).

Inequality within countries

There are also significant differences in access within countries,
regardless of each country’s socioeconomic level, and this is influenced
by the type of social security system in each country. For example, in the
United States, a country with advanced healthcare systems, access to CI
is considerably better than in poorer countries; however, it remains
limited and unequal. Until a decade ago, it was estimated that only about
6% of eligible adults received a cochlear implant. In the child population,
although access has improved substantially, only 50% of eligible children
receive this intervention. This situation is highly conditioned by
individual and family economic capacity (36, 37).

Socioeconomic, racial, and geographic factors within countries
also significantly condition access. Specific studies indicate that
individuals belonging to high socioeconomic groups have greater
access to CI, while those in situations of poverty or social vulnerability
face considerably greater barriers (38, 39). In addition, ethnic and
racial minorities have significantly lower implantation rates due to
cultural barriers, institutionalized prejudices, and limited availability
of services tailored to these communities (40-42). Rurality also
emerges as another determining factor that drastically limits access
due to logistical difficulties, significant distances, and lack of
specialized infrastructure (40, 43, 44). These logistical and
geographical barriers add to the high cost of treatment and represent
an additional exclusion for the inhabitants of these areas.

In developed countries such as the United States, studies such as
that by (45) highlight how, even with the availability of financial and
technological resources, there are marked disparities associated with
private insurance policies and socioeconomic differences, particularly
affecting African American and Hispanic communities, which have
less access to advanced treatments such as CI (45).

Specific regional experiences

This section provides selected country- and subregional-level
examples to complement prior content. Thus, in Europe the situation also
presents significant contrasts between countries. Grose et al. (46)
document how countries such as Germany and Sweden have developed
robust state programs that guarantee broader and more equitable access
to cochlear implants. In contrast, countries such as Romania and Bulgaria
face significant challenges due to limited public coverage and high
dependence on the private sector, drastically limiting equity of access (46).

Reality in Latin America reflects significant specific challenges,
documented in studies such as that by Emmett et al. (47). In this
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region, the main barriers identified include high implant costs,
insufficient coverage by public health systems, and a notable shortage
of medical personnel specialized in audiology. These barriers are
particularly difficult to overcome for the most vulnerable sectors of
the population, who face additional exclusion due to economic and
geographical factors (47).

The situation in sub-Saharan African countries is particularly
critical. Evidence on cochlear implants is scarce and fragmented, and
what little has been published describes programs with very low
volumes, concentrated in a few centers, which are subject to high
costs, shortages of specialists and reliance on charitable support
rather than stable public provision. Even when initiatives exist,
experiences in countries such as Malawi and Nigeria show that
rehabilitation and follow-up are limited, and access is restricted to
those who can afford it. Even in contexts that are relatively better
equipped, socioeconomic, informational and cultural barriers persist.
In short, the lack of robust data itself indicates restricted access and
monitoring weaknesses in the region (48-50).

Access is also shaped by age and gender in ways that this overview
can only hint at. Across health systems, pediatric implantation
consistently outpaces adult uptake, with adult coverage often at or
below 10%, while pediatric rates are substantially higher. This reflects
the long-standing prioritization of early diagnosis and intervention,
and the superior cost-effectiveness of these measures in children (34,
36). By contrast, gender-specific disparities are more difficult to
identify because they are influenced by socioeconomic and cultural
factors such as employment, financial autonomy, care norms and
referral pathways. These dimensions merit focused analysis in their
own right, which is beyond the scope of this overview.

In summary, access to cochlear implants is highly unequal and
critically dependent on economic, social, racial, and geographic
factors both between and within countries. These inequities constitute
an urgent challenge from a human rights perspective, requiring the
immediate development of comprehensive and sustainable public
policies that guarantee equitable access to this essential technology.

Equitable access from a human rights
perspective

The inequalities outlined above not only affect people’s health and
biopsychosocial environment, but also constitute a violation of the rights
established within the human rights framework (Table 1). This imposes
regulatory commitments on ratifying countries, requiring them to translate
legal principles into sustainable public policies that guarantee equitable and
effective access to health (51-53), thereby protecting dignity and
promoting social justice (54). This framework combines instruments of
varying regulatory strength, from soft law, which provides guidance on
state action, to hard law, which imposes legally enforceable obligations.

The human rights perspective is grounded in the concept of human
dignity and the conditions necessary for a life of dignity. These form
the foundation of the international human rights protection system
(55, 56) (Caulfield, 2006). This notion is not merely abstract, but is
embodied in international treaties which, once ratified, oblige States to
guarantee conditions of equity for their citizens, including specific
measures for the promotion and protection of health (51).

In this regard, the 1948 Universal Declaration of Human Rights
(57, 58) marked a milestone by proclaiming that “everyone has the
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TABLE 1 International frameworks of human rights.

Treaty or

instrument

Recommendation
items

Relevant provision

Implementation /
practical application

10.3389/fpubh.2025.1672820

Nature and level of
enforceability

Universal declaration Art. 25 Recognizes the right to an adequate Provides the ethical and political Soft law-Non-binding. A
of human rights standard of living that ensures health foundation for public health policies declarative document that
(UDHR) and well-being, including food, and universal health coverage guides national legal systems
housing, and medical care. programs. and inspired the development of
subsequent hard law
instruments.
International covenant | Art. 12 Recognizes everyone’s right to the Requires States Parties to adopt Hard law - Binding. An
on economic, social highest attainable standard of physical | policies and allocate resources for international treaty imposing
and cultural rights and mental health, including measures | prevention and treatment of hearing legally enforceable obligations,
(ICESCR) for prevention, treatment, and loss, as well as for the provision and monitored by the Committee on
rehabilitation. coverage of hearing technologies such | Economic, Social and Cultural
as cochlear implants. Rights (CESCR).
Convention on the Art. 4 Obliges States to adopt legislative, Requires explicit inclusion of access Hard law. An international
rights of persons with administrative, and other measures to to hearing technologies in legislation treaty with enforceable
disabilities (CRPD) guarantee the rights recognized in the and national policies, with dedicated obligations, periodically
Convention, eliminating budgets and regulatory frameworks. reviewed by the CRPD
discrimination and ensuring access to Committee.
assistive technologies.
Convention on the Art.9 Requires States to ensure universal Implies ensuring that candidates for Hard law. Compliance is
rights of persons with accessibility in physical environments, | cochlear implantation receive assessed by the CRPD
disabilities (CRPD) transport, and information and accessible information, barrier-free Committee and may be invoked
communication technologies. hospitals, and assistive technologies before national or regional
for follow-up care. courts.
Convention on the Art. 25 Recognizes the right of persons with Requires the provision of hearing Hard law. Establishes direct
rights of persons with disabilities to enjoy the highest health services, early detection obligations of provision and
disabilities (CRPD) attainable standard of health without programs, and accessible cochlear non-discrimination in access to
discrimination. implant programs. health services and technologies.
Convention on the Art. 26 Recognizes the right to habilitation Guides community inclusion through | Hard law. Requires States to
rights of persons with and rehabilitation, including access to hearing rehabilitation programs and establish accessible and
disabilities (CRPD) assistive technologies to ensure user training for cochlear implant sustainable rehabilitation
inclusion and participation in society. recipients. services.
Convention on the Art. 32 Promotes international cooperation, Encourages research collaboration on | Hard law. Implemented through

rights of persons with

disabilities (CRPD)

exchange of good practices, and

technology transfer.

cochlear implants, technology
exchange, and technical and financial

support for low-income countries.

technical cooperation and

international support programs.

General comment No.

Defines the right to health through the

Guides the application of Article 12

Authoritative interpretation of

14 of the CESCR AAAQ framework (Availability, of the ICESCR, providing specific hard law. Not binding per se but

(Right to Health) Accessibility, Acceptability, and benchmarks for public policy and carries strong interpretive
Quality), emphasizing the protection compliance assessment. authority and is frequently cited
of vulnerable groups. in judicial and policy contexts.

Sustainable — Promote universal health coverage and | Strengthen national commitments to | Soft law. Global political

development goals
(SDGs 3 and 10, 2030
Agenda)

reduction of inequalities, including
accessibility to health-related

technologies.

equity, accessibility, and financing for

hearing technologies.

commitments that guide policies
and monitoring through

voluntary indicators.

right to a standard of living adequate for the health and well-being of The evolution of the right to health has broadened its scope,

himself and his family, including medical care” This principle laid the ~ going beyond the mere absence of disease (59, 60) to include the
foundation for the subsequent development of more specific  availability, accessibility, acceptability, and quality of health services
international treaties, such as the International Covenant on
Economic, Social and Cultural Rights (ICESCR 1966), whose Article

12 recognizes the right of everyone to enjoy the highest attainable

(61). This is especially relevant for persons with disabilities (62), as it
guarantees their access to adequate and affordable health services, an
essential condition for their well-being and full participation in

standard of physical and mental health. society (63).
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Legal determinants in health and access to
cochlear implants

The law acts as a structuring tool for healthcare systems (52, 64),
exercising normative, regulatory, and governance functions (65). The
approach based on legal determinants in health (52, 66) identifies four
main determinants: translating principles into effective policies;
strengthening governance through transparency and accountability;
designing interventions based on evidence and equity; and building
sustainable legal capacities at all levels of government (66). Each of
these pillars translates into concrete legal obligations—for example,
transparency entails a duty of accountability, and equity implies a
requirement of reasonableness in the allocation of resources.

The interaction between international law and domestic law is
essential in this process (52). Treaties such as the Convention on the
Rights of Persons with Disabilities (CRPD) create binding obligations
for States, while non-binding instruments, such as WHO resolutions
or the Sustainable Development Goals (SDGs), although not legally
binding, guide state action and establish ethical and technical
standards that countries have agreed to respect (67). Both types of
standards must be integrated into domestic law through laws, policies,
and programs that ensure their effective implementation. Moreover,
Article 4.2 of the CRPD incorporates the principle of progressive
realization, while Article 32 establishes the obligation of international
cooperation, recognizing that the full realization of the rights of
persons with disabilities also depends on global solidarity.

The CRPD (adopted 2006; in force 2008) is a key instrument for
the rights of persons with disabilities (68, 69), ensuring full enjoyment
of rights and freedoms, including for those who require assistive
technologies such as cochlear implants (70, 71). Article 25 expressly
recognizes the right to health without discrimination (72, 73) (Pendo,
2010), which implies guaranteeing equitable access to medical services
and specific technologies (74). In addition, it imposes on States the
obligation to ensure the accessibility and affordability of these services,
promoting equal opportunities.

Therefore, access to hearing technologies must not depend on
arbitrary criteria or annual budget limits. It is imperative to establish a
robust and financially sustainable legal framework that ensures
comprehensive coverage, rehabilitation services, technical follow-up,
and access without territorial, economic, or social discrimination (75).
Guaranteeing such access is not only a legal obligation derived from
international commitments (64), but also a requirement of social
justice and respect for human dignity (76). From a legal standpoint,
States must demonstrate the reasonableness of their policies by
adopting deliberate, cost-effective, and non-regressive measures (77).

Principles and obligations of states

Understanding access to hearing technologies as a human right
requires recognizing that mere regulatory proclamation is not enough:
it implies specific and enforceable duties for States. Human rights, in
addition to establishing guiding principles, have a coercive character
that translates into binding legal commitments (Gostin et al., 2018)
(78), as demonstrated by the Convention on the Rights of Persons with
Disabilities (CRPD). This is not just a set of aspirational statements, but
a treaty that imposes specific obligations on states to take action.
Within this framework, treaty bodies and legal scholars have identified
three levels of obligation. The first level comprises immediate duties,
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such as prohibiting discrimination and adopting concrete measures.
The second level comprises the minimum core content, which
guarantees a basic standard essential to human dignity. The third level
comprises the obligation of progressive realization, which requires
states to continuously strive to fully implement rights over time. The
International Covenant on Economic, Social and Cultural Rights
establishes the duty to act using the maximum available resources,
including through international cooperation when necessary. As a
specialized instrument, the Convention on the Rights of Persons with
Disabilities reinforces this mandate by requiring support services and
assistive technologies to be accessible and available to all on an equal
basis. In doing so, it establishes a legal framework combining
immediate obligations with the duty of progressive implementation (79).

In this sense, equitable access to cochlear implants (CI) for people
with hearing disabilities cannot be understood as an expression of
state goodwill, but as a legal duty derived from a human rights
perspective. Article 25 of the CRPD enshrines the right to health
without discrimination, while Article 4 imposes on States the
obligation to adopt legislative, administrative, and budgetary measures
to ensure compliance. Likewise, the principle of accessibility (Art. 9)
requires the elimination of physical, economic, technological, and
communicative barriers that may hinder effective access to health.

The international regulatory framework requires inclusive public
policies and the allocation of sufficient resources to realize these rights.
This implies that the provision of technologies (80) such as CI must
guarantee not only their existence, but also their affordability, availability,
and suitability to individual needs, in line with the principles of
acceptability and adaptability from a human rights perspective.

Theoretically, social rights, including health and access to
medical technologies are enforceable fundamental rights. Their
value lies in the real possibility of exercise, since legal freedom is
meaningless if it is not accompanied by material conditions that
allow for its effective exercise (81). Thus, guaranteeing access to CI
is not an indefinite progressive option, but an immediate
requirement of justice and compliance with the rule of law. The
Committee on Economic, Social and Cultural Rights (82) has
established that states must, at a minimum, ensure a basic level of
rights that protect human dignity. This is stated in General
Comments 3 and 14. More recently, article eight of the Optional
Protocol to the Covenant introduced the standard of reasonableness.
This standard requires public policies to be deliberate, concrete and
non-discriminatory, and to be aimed at using available resources
effectively and avoiding unjustified setbacks. It complements the
minimum core by offering a dynamic legal test that links
enforceability to the principles of equality and dignity.

For this reason, the CRPD imposes on States the duty to incorporate
their international commitments into domestic laws, effective policies,
and enforcement mechanisms. The justiciability of these rights means
that their ownership is not merely declarative, but effective (83),
enabling legal action in the event of omission or unjustified denial (84).

Limitations and future directions

One limitation of our study is that we have mainly discussed
inequality in access to cochlear implants in the US, Europe, and
selected sub Saharan African countries. In Latin America, particularly
South America, there is limited information reported on this topic,
even for large cities or capitals. Relatedly, this study does not provide
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an exhaustive, region by region review; rather, it foregrounds an
already established problem, lack of access, from a health and human
rights perspective. Additionally, our brief, nonsystematic review and
reliance primarily on English language sources may underrepresent
evidence from non-English publications and limit comparability
across countries due to heterogeneous indicators and reporting
standards. As a future challenge, research must be conducted on how
to adapt and harmonize local laws and regulations with international
standards. In addition, there is the challenge of advancing studies on
the actual applicability of these standards in clinical practice,
financing, and service organization, so that effective equitable access
to cochlear implants can be achieved (85-87).

Conclusion

Cochlear implants are an effective and cost-efficient technology
for addressing hearing impairment. However, access to them remains
unequal. Many people who could benefit from this treatment do not
have access to it, particularly in low- and middle-income countries
where economic, geographical and social barriers are more significant.

This represents a serious shortcoming of healthcare systems and
raises significant human rights concerns. Access to hearing technologies,
such as cochlear implants, should be recognized not as a privilege
conditioned by resource availability, but as a right that warrants
progressive realization and legal protection. The Convention on the Rights
of Persons with Disabilities outlines specific obligations for states in this
domain, including both immediate duties and long-term commitments.

Ensuring equitable access requires sustained public policies with
adequate funding, universal coverage, the elimination of structural
barriers and technical monitoring. This involves integrating
international commitments into domestic legislation with a focus on
accessibility, affordability and adaptability.

Reducing the gap in access to cochlear implants is both urgent and
possible. Failure to do so perpetuates the exclusion of a significant
group of people. Recognizing the right to health requires moving
toward systems that ensure timely, equitable and non-discriminatory
hearing care.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.
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