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Introduction
Policies around the world to address hearing loss have followed 
an advancing scientific understanding of the impact of hearing 
loss on health. Since the 1990s, worldwide efforts to screen for 
hearing loss in early childhood, followed by appropriate paedi-
atric hearing interventions, have followed from evidence that 
hearing loss markedly impacts a child’s intellectual, social, and 
emotional development.1,2 Appropriately-timed interventions 
for childhood hearing, loss such as early use of amplification 
have been studied extensively and are now widely recognized 
as crucial to improving long-term health outcomes.3 However, 
more recently, in 2017, the World Health Assembly unani-
mously adopted a resolution for the prevention of deafness 
and hearing loss that calls on Member States to ensure that 
ear and hearing care is accessible to people across the lifespan 
in addition to early-life interventions.4

This focus on a life-course approach to hearing loss is 
timely given the projected global increase in the number and 
relative proportion of older adults over the next 30 years.5,6 
While addressing hearing loss in children remains a global 
health priority, over 90% of the burden of hearing loss is expe-
rienced by older adults.7 Epidemiological estimates of hearing 
loss show that the prevalence of hearing loss nearly doubles 
with every increasing age decade, such that two thirds of all 
adults 70 years or older have a hearing loss that impairs daily 
communication.8,9 Furthermore, World Health Organization 
(WHO) estimates suggest that over two thirds of the burden 
of age-related hearing loss occurs in low- to middle-income 
countries and is greater in rural than urban areas, where re-
sources to provide hearing health care are poor.10,11

Research over the past decade has now demonstrated 
the broad impact that age-related hearing loss has on the 
functioning of older adults and future health outcomes.12–17 
A 2017 report from the Lancet Commission on Dementia 

concluded that hearing loss is the single largest modifiable risk 
factor for dementia.18 Importantly, the mechanisms underlying 
these observed associations may be modifiable with existing 
interventions, such as hearing aids.19 However, the prevalence 
of hearing aid use among adults who could potentially benefit 
remains low across the world, ranging from just a few percent 
in some countries to 20–30% in others.5,20–23 This can, in part, 
be attributed to the continuing high cost of hearing technolo-
gies universally, despite 30 years of exponential advances in 
computing and digital technologies and decreasing prices for 
nearly all consumer electronics.17,24

In this article we explore the financing and delivery 
systems for hearing aids for adults in several countries that 
are currently facing the challenges of an ageing society. We 
discuss areas where innovative policies and strategies could 
be employed to increase access to hearing aids.

Hearing health care
We gathered data for this article through a wide search of 
the grey literature from August 2018 to April 2019, which 
included white papers, government reports, government web-
sites, industry reports and regulatory association guidelines. 
The search was limited to English language sources. We used 
personal correspondence with academic and industry experts 
to address gaps in publicly available data.

We focus on eight middle- and high-income countries 
(Australia, Brazil, China, Germany, Japan, Netherlands, 
United Kingdom of Great Britain and Northern Ireland, 
and United States of America). We chose these countries to 
demonstrate variations across five factors that affect how 
hearing aids and related services are delivered: (i) availability 
of insurance coverage; (ii) training and scope of practice of 
hearing-care providers; (iii) pathways for obtaining hearing 
aids; (iv) where patients obtain their devices; and (v) how 
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sales of hearing aids are regulated 
(Table 1).

Insurance coverage

The costs associated with purchase of 
a hearing aid may be covered by public 
insurance, private insurance or out-of-
pocket payments by the patient at the 
point of purchase (or combinations of 
these).

Public insurance for hearing aid 
purchases and services varies widely 
across countries by the population 
covered, device options and generosity 
of benefits. In the United Kingdom, all 
patients have access to public coverage 
of the costs of hearing aids whereas 
Australia and the United States restrict 
social insurance coverage of hearing 
aids to older adults who meet qualify-
ing criteria, such as low income.17,25,32 
Some European countries, such as the 
Netherlands and the United Kingdom, 
provide extensive financial coverage, 
reimbursing nearly 100% of costs in-
curred by the patient.37,38 In countries 
that have insurance coverage for hearing 
aids, patients may generally also pay 
out-of-pocket to gain access to premium 
devices, such as in Australia, Brazil, 
Germany, the United Kingdom, and the 
United States (Hoetink A, University 
Medical Center Utrecht, Netherlands, 
personal communication, 2018; Snik 
A, Radboud University Medical Centre, 
Netherlands, personal communication, 
2018; Baldwin D, Unitron, personal 
communication, 2018; Szklo M, Johns 
Hopkins University, United States, 
personal communication, 2018).25,26,37–41 
Countries such as China and Japan pro-
vide little to no central public insurance 
coverage (Hayashi K, Keio University, 
Japan, personal communication, 2018; 
Fu X, Beijing Tong Ren Hospital, China, 
personal communication, 2018).

Private insurance and out-of-pocket 
payments are the main means of fi-
nancial access to hearing aids for a 
high proportion of patients worldwide 
(Hayashi K, 2018; Fu X, 2018; Szklo M, 
2018).26,39–41 For example, the majority 
of adults living in the United States bear 
the total cost of hearing aids because of 
limited scope and coverage of employer-
sponsored or third-party insurance 
plans.17 Patients in China rely on private 
insurance and out-of-pocket payments 
for hearing care, while in Japan most in-
dividuals pay out-of-pocket for hearing 
devices and services (Hayashi K, 2018; 
Fu X, 2018).

Hearing aid providers

The two major categories of hearing 
aid providers, according to the scope 
of care required, are audiologists and 
hearing aid dispensers (also known as 
hearing aid audiometrists in Australia), 
with contributions from various other 
professionals (Hoetink A; 2018; Snik A, 
2018; Baldwin D, 2018; Hayashi K, 2018; 
Fu X, 2018).17,21,25,27,30–33,37,40–43 The train-
ing required for becoming a provider 
is highly variable across countries and 
even within the same country, ranging 
from informal training for hearing aid 
dispensers to a doctorate degree for 
audiologists. Licensing is often decen-
tralized to the state or province level.

Purchasing pathways

The purchasing pathway refers to the 
steps through which a patient requir-
ing a hearing aid must proceed, start-
ing from the identification of a deficit 
in hearing to the point they acquire a 
hearing aid. In most countries providing 
public insurance, patients must receive 
a diagnostic hearing test and consult 
an audiologist, a general physician or 
an ear, nose and throat specialist before 
being eligible to purchase a hearing aid 
(Baldwin D, 2018; Goffi V, University 
of Sao Paulo, Brazil, personal commu-
nication, 2018; Lopes A, Hearing Solu-
tions, Brazil, personal communication, 
2018).17,25,37,44 This procedure is to rule 
out medically-treatable causes of hear-
ing loss. The United States requires all 
patients, regardless of public insurance 
coverage status, to consult one of the 
above professionals before purchasing 
a hearing aid.17,25,32 However, the United 
States passed a law in 2017 which will 
soon allow some patients to purchase 
hearing aids directly over the counter, 
bypassing the need to first seek a profes-
sional opinion.45

Other countries are less stringent 
on the requirement of visiting a hearing-
care professional before purchasing 
hearing aids. In the Netherlands, pa-
tients can proceed directly to a hearing-
aid dispenser for a hearing assessment 
and purchase of devices (Hoetink A, 
2018; Snik A, 2018). In Australia, Ger-
many and the United Kingdom, patients 
who are not receiving public insurance 
coverage can directly purchase hear-
ing aids from hearing-aid dispensers 
(Baldwin D, 2018; Bamiou D, Univer-
sity College London, United Kingdom, 
personal communication, 2018; Tutton 

M, University College London, United 
Kingdom, personal communication, 
2018). China also allows patients who 
visit hearing-aid shops or clinics outside 
of hospitals to purchase their devices 
directly (Fu X, 2018). In Japan, where 
insurance is non-existent, patients are 
free to purchase hearing aids at their 
own discretion (Hayashi K, 2018).

Purchase of hearing aids

One pathway to purchasing devices is at 
the hospital or office of the hearing-care 
provider where patients undergo their 
medical consultations and diagnostic 
testing. However, patients are increas-
ingly using conveniently located and 
diversified retail clinics, which range 
from small private vendors to large chain 
stores (Hayashi K, 2018).17,25 Public in-
surance programmes in Australia, the 
Netherlands and the United Kingdom 
contract-out hearing aid dispensing 
services to accredited retail clinics or 
qualified providers (Hoetink A, 2018; 
Snik A, 2018; Tutton M, 2018).25,37 Large 
retail clinics in department stores, such 
as those in the United States, attract 
customers due to their ability to decrease 
costs from economies of scale, improve 
accessibility and shorten waiting times.17 
In Japan, joint hearing and optical 
services provide a large proportion of 
hearing-aid services to the public, a 
model which is emerging in Australia 
and the United Kingdom (Hayashi K, 
2018). Lastly, online sales have been 
slowly growing in popularity globally, 
with regions such as Japan realizing 
considerable sales through this method 
(Hayashi K, 2018).

Regulation of sales

In the eight countries examined, hear-
ing aids are classified as medical devices 
within regulatory bodies that dictate 
strict criteria that must be met before 
sale in the market. Current regulations 
around the sale of hearing aids can 
limit access for some patients due to 
the requirement for medical clearance 
by a designated health professional 
before purchase. However, it is impor-
tant to note that while hearing aids are 
regulated, devices classified as personal 
sound amplification products are gener-
ally not (Box 1).28,34
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Opportunities for 
innovation
While funding and delivery of hearing 
care vary substantially from country to 
country, there are several common areas 
where innovations could potentially lead 
to easier access and increased uptake of 
hearing aids for adults with hearing loss.

Regulatory innovations 

Current regulations in most countries 
stipulate that hearing aids can only be 
sold or dispensed through a licensed 
provider to maximize the safety and 
efficacy of devices. For example, with 
older analogue hearing aids, calibrating 
and properly fitting a hearing aid could 
involve crafting a custom ear-mould to 
minimize audio feedback and manu-
ally adjusting trim potentiometers on 
the hearing aid to set appropriate levels 
of gain.

Over the past 10–15 years, however, 
innovations have been made in digital 
circuitry and technologies that allow 
hearing aids to be self-fitted and set to 
appropriate levels of audio output to 
avoid hearing damage. Research dem-
onstrates that such hearing aids are both 
safe and effective for adults with mild-
to-moderate hearing loss, but regula-
tory models in most countries preclude 
such devices from being sold directly 
to patients.29,46,47 In other countries with 
unregulated hearing-aid markets, such 
as in Japan, these devices can potentially 
be sold, although patients have no way 
of distinguishing which devices are safe 
and effective.

Recent initiatives in the United 
States from the National Academies of 
Science, Engineering and Medicine and 
the White House President’s Council of 
Advisors on Science and Technology, 
suggest a new regulatory model to allow 
for greater access to hearing aids.17,48 
Recommendations from these bodies 
led to the passage of federal legislation 
in 2017 that will result in a regulated 
market for over-the-counter hearing 
aids in the country.45 A key feature of 
this legislation is that the Food and Drug 
Administration will define explicit per-
formance and labelling criteria by 2020 
to ensure that hearing aids purchased 
over the counter are both safe and effec-
tive. Both the National Academies and 

President’s Council anticipate that the 
implementation of a transparent market 
for over-the-counter hearing aid sales 
will allow for greater competition by 
lowering market entry barriers for new 
companies, thereby leading to increased 
technological innovation, reduced costs 
and broader access to hearing aids.17,48

Technological innovations

A crucial building block for the feasibil-
ity of over-the-counter sales regulations 
in any country is reliable technology. 
Advances in digital amplification tech-
nologies over the past few decades have 
led to the emergence of products that 
could meet the needs of a direct-to-
consumer amplification device. In the 
United States, this resulted in a class of 
unregulated amplification devices called 
personal sound amplification products, 
some of which have similar traits as tra-
ditional hearing aids (Box 1).28,43 These 
products follow a trend across health 
care whereby mass consumer companies 
are now producing devices that have the 
same capabilities as medical devices.49

Many of these devices include now-
standard digital hearing aid technologies 
such as noise-reduction algorithms, 
directionality and linked remote mi-
crophones to tackle hearing in difficult 
situations. Some key innovations too are 
empowering individuals with hearing 
loss to benefit better from amplification 
products. Feedback suppression and 
advances in durable plastics allow for 
non-custom ear tips. Additionally, inte-
gration with smartphone applications al-
lows for self-adjustment of hearing aids 
by the user, with the phone delivering a 
hearing test and the device performing 
in situ customization to prescriptive 
targets. Moreover, changes in battery 
technology allow for rechargeable units 
that are easier to manipulate.28

While previous research revealed 
that low-cost, inappropriate technology 
produces poor electroacoustic results, 
recent studies have demonstrated that 
some direct-to-consumer devices are 
technologically similar to traditional 
hearing aids.46,48,50 Similar results were 
found in a more difficult noise envi-
ronment, comparing personal sound 
amplification products adjusted by the 
user and traditional hearing aids ad-
justed by a professional.47 Nevertheless, 
many current direct-to-consumer de-

vices have been found to produce poor 
electroacoustic measures.35,50 Regulation 
of direct-to-consumer amplification 
devices via strict performance and label-
ling criteria would help eliminate these 
inferior devices in the market and allow 
for robust, consumer-oriented selec-
tion of hearing devices. While there are 
potential safety concerns with patients 
having direct access to over-the-counter 
sales of hearing aids, including missed 
cases of medically or surgically treatable 
hearing loss, the benefits of allowing 
adults broader access to hearing aids far 
outweigh the potential risks.17,48

Reimbursement innovations

For many health systems, the avail-
ability of over-the-counter or direct-to-
consumer hearing aids has the potential 
to disrupt the delivery model for hearing 
aids and hearing services. Systems that 
pay for hearing-care services indepen-
dently of devices may be able to adapt 
more readily than systems (such as 
in the United States) that operate on 
a predominantly bundled reimburse-
ment model where the reimbursement 
of hearing-care services is routinely 
coupled with the cost of the device. As 
these systems evolve with the changing 
distribution landscape, two important 
factors require consideration.

First, ensuring that patients can 
continue to access hearing-care services 
independent of the hearing technology 
used is of importance. Hearing-care 
services, provided by audiologists or 
other hearing-care providers, are a fun-
damental component to successful hear-
ing aid use. These tasks include orienting 
individuals to the device, providing 
fitting and customization specific to the 
patient’s hearing needs, and providing 
supportive communication strategies 
and techniques.51

A second important factor is the 
reimbursement of new hearing-aid 
devices in an expanded marketplace. 
Ensuring that the availability of over-
the-counter hearing aids does not lead 
to the elimination of insurance coverage 
is important. Given that the most com-
mon pathway to purchase hearing aids is 
through hearing-care providers, policy-
makers must consider how to adapt to 
a wider array of products available for 
over-the-counter purchase. The extent of 
change required depends greatly on how 
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the system of reimbursement currently 
operates. For example, in the United 
Kingdom, where publicly-funded insur-
ance coverage is widespread and choice 
of devices covered by insurance is lim-
ited, adapting to an expanded hearing 
aid marketplace will require substantial 
change.37 This adaption process will 
require strong regulatory guidance 
regarding the over-the-counter hearing 
care products that qualify for reim-
bursement, as well as a mechanism by 
which patients can submit a claim for 
reimbursement of that purchase.

Workforce innovations

In addition to the potential impact of 
a shifting hearing aid market on the 
ability for patients to access devices, 
the persistently low uptake of hearing 
aids worldwide indicates that the health 
behaviour of patients plays a major role 
in hearing care.5,52,53 Older adults are 
often on fixed incomes, with physical 
and mental limitations and multiple 
chronic medical conditions that create 
competing priorities. For this group, 
factors that influence their ability and 
willingness to access clinic-based care 
include financial resources, provider 
availability, service location, patient mo-
bility and their personal health beliefs 
and acceptance of technology.54 To en-
sure that services reach those who need 
them, health-care delivery models that 
address effective technology use, limited 
insurance coverage, provider availability 
and sociocultural barriers are needed, 
namely through community-delivered 
models of care.

Community-delivered hearing care 
broadly encompasses care delivered 
beyond traditional clinic-based services 
and incorporates task-sharing through 
paraprofessionals, such as community 
health workers, health aides or peer 
mentors. The community health worker 
model has been widely adapted for use 
in diverse settings in low- and middle-
income countries.36,55,56 Community 
health workers often share the same 
language, cultural background and lived 
experiences as their patients and are 
uniquely positioned to address hearing 
loss as a complex health behaviour.57

Growing efforts around the world 
are using community-delivered hearing 
care to older adults. In the United States, 
two programmes in low-resource set-

tings have been developed. Oyendo Bien 
consists of group aural rehabilitation 
sessions for older adults with hearing 
loss who live along the United States–
Mexico border, led by promotoras (lay 
community workers with basic hearing 
health-care training).58 Similarly, the 
Hearing Equality through Accessible 
Research and Solutions programme 
focuses on low-income, urban, older 
adults and extends the services delivered 
by a paraprofessional to include fitting 
and orientation to low-cost, high-
quality over-the-counter amplification 
devices.59 In India, through a public–pri-
vate partnership, the Shruti project has 
trained a cohort of community health 
workers who perform hearing screen-
ing and fit adults with low-cost hearing 
aids.30,60 Finally, World Wide Hearing, 
a nongovernmental organization based 
in Canada, has pioneered the delivery 
of technician-provided hearing care for 
children in low-resource settings and 
has now begun to expand this model to 
adults.61 These new models of communi-
ty-delivered hearing care provide initial 
evidence that trained paraprofessionals 
can provide safe, high-quality hearing 
care and directly address barriers to 
traditional clinic-based care.

Conclusion
A country’s hearing health-care system 
plays an important role in how well 
society can address the global health 
priority of hearing loss. A steadily age-
ing global population and the generally 
low prevalence of hearing aid use makes 
it imperative that innovations in policy 
and practice are implemented to meet 
the evolving challenges that hearing loss 

will present in the near future. The wide 
spectrum of delivery models, hearing-
care providers and reimbursement 
models that we have highlighted in this 
article provides an overview of the cur-
rent state of hearing health care across 
higher-income countries and the pos-
sibilities for advancement. Innovations 
in hearing aid regulation, technology, 
reimbursement schemes and workforce 
models provide tangible actions for 
WHO Member States to consider in 
addressing the growing global burden of 
hearing loss and making hearing health 
a political priority. ■
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Box 1. Definitions of hearing aids and personal sound amplification products in the 
United States of America

Hearing aids are regulated by the United States Food and Drug Administration (FDA) as class 
I or class II medical devices. They are defined as “any wearable instrument or device designed 
for, offered for the purpose of, or represented as aiding persons with or compensating for, 
impaired hearing” (21 CFR 801.420).44 As regulated devices, hearing aids are distributed through 
licensed individuals and they are able to make claims, which are regulated by the Federal Trade 
Commission, about treating hearing loss. Hearing aids are suitable for any degree of hearing loss.

Personal sound amplification products are over-the-counter electronic devices that are not 
regulated by the FDA. The FDA has issued guidance that these devices are “intended to amplify 
environmental sound for non-hearing impaired users… They are not intended to compensate 
for hearing impairment or to address listening situations that are typically associated with and 
indicative of hearing loss.”44 As personal sound amplification devices are an unregulated consumer 
product intended for those without hearing loss, distributors are restricted in their advertising 
and cannot make claims about addressing hearing loss.
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摘要
获取成人助听器的机会：八国实施的政策和采用的技术
随着老年人在世界人口总量中所占比例持续增长，与
年龄相关的听力损失所带来的不利健康影响日益得到
认同。研究表明，与年龄相关的听力损失是老年痴呆
症最大的可变风险因素，但在全世界范围内，助听器
的使用仍然很有限，即使在许多中高收入国家，现状
也是如此。助听器使用率低有诸多原因，包括不断上

升的技术成本以及设备不包含在保险覆盖范围内。本
文旨在确定获取助听器的现状，着重关注八个中高收
入国家。我们将讨论如何通过改变设备的监管方式、
助听器的技术进步、调整补偿方案的必要性以及社区
工作者适应听力保健的重要性，从而促进患者有更多
的机会使用助听器。

Résumé

Accès aux prothèses auditives pour adultes: les politiques et technologies utilisées dans huit pays 
Alors que la proportion de personnes âgées au sein de la population 
mondiale totale continue à croître, les effets néfastes sur la santé de la 
perte de l'acuité auditive liée à l'âge sont de plus en plus reconnus. Bien 
que la recherche ait démontré que la perte de l'acuité auditive liée à l'âge 
est le principal facteur de risque modifiable de la démence, l'utilisation 
de prothèses auditives reste limitée à l'échelle mondiale, y compris dans 
de nombreux pays à revenu intermédiaire et élevé. Les raisons de ce 
recours limité aux prothèses auditives tiennent probablement à une 
combinaison de facteurs qui vont des coûts croissants de la technologie 

des appareils auditifs à un manque généralisé de couverture médicale. 
Cet article vise à déterminer l'état actuel de l'accès aux prothèses 
auditives en se concentrant sur huit pays à revenu intermédiaire et 
élevé. Nous étudions comment permettre aux patients d'accéder 
plus facilement aux prothèses auditives en tenant compte de la 
réglementation applicable aux appareils, des progrès technologiques 
relatifs aux appareils auditifs, de la nécessité d'ajuster les systèmes de 
remboursement et de l'importance de l'adaptation au sein de la main-
d'œuvre locale pour les soins auditifs.

Резюме

Доступ к слуховым аппаратам для взрослых пациентов: правила и технологии, используемые в восьми 
странах
Поскольку доля пациентов старшего возраста в общем 
населении земного шара продолжает расти, неблагоприятные 
для здоровья исходы возрастной потери слуха регистрируются 
все чаще. Несмотря на то что исследование показало, что 
возрастная потеря слуха является единственным наибольшим 
модифицируемым фактором риска деменции, использование 
слуховых аппаратов остается низким глобально, даже во 
многих странах со средним и высоким уровнем дохода. Низкий 
уровень применения слуховых аппаратов, вероятно, обусловлен 
сочетанием нескольких факторов: от увеличения стоимости 

технологий их производства до широкого распространения 
фактов отсутствия страхового покрытия. Целью данной статьи 
является определение текущего состояния доступа к слуховым 
аппаратам, проведенное в восьми странах со средним или 
высоким доходом. Обсуждаются возможности стимулирования 
более обширного доступа пациентов к слуховым аппаратам 
путем описания изменений законодательного контроля, 
технологических достижений, необходимости коррекции схем 
возмещения и важности адаптации среди сотрудников системы 
здравоохранения.

Resumen

Acceso a los audífonos para adultos: políticas y tecnologías utilizadas en ocho países
A medida que la proporción de adultos mayores en la población 
total del mundo continúa creciendo, los resultados adversos para la 
salud de la pérdida de audición relacionada con la edad son cada vez 

más reconocidos. Aunque las investigaciones han demostrado que la 
pérdida de audición relacionada con la edad es el mayor factor de riesgo 
modificable para la demencia, el uso de audífonos sigue siendo bajo en 

ملخص
الوصول إلى أدوات المساعدة السمعية للكبار: السياسات والتقنيات المستخدمة في ثمانية بلدان

مع استمرار الزيادة في نسبة المسنين من إجمالي عدد سكان العالم، فإن 
السن،  في  بالتقدم  المرتبط  السمع  لفقدان  الضارة  الصحية  النتائج 
أصبح من الممكن تمييزها بشكل متزايد. بينما أظهرت الأبحاث أن 
فقدان السمع المرتبط بالتقدم في السن هو أكبر عامل خطر والوحيد 
القابل للتعديل ومؤدي للخرف، إلا أن استخدام أدوات المساعدة 
العديد  في  حتى  العالم،  أنحاء  جميع  في  منخفضاً  زال  لا  السمعية 
المحتمل  من  المرتفع.  والدخل  المتوسط    الدخل  ذات  البلدان  من 
السمعية  المساعدة  أدوات  الإقبال على  أسباب ضعف  تتضمن  أن 
العديد من العوامل، تتراوح من زيادة تكاليف تكنولوجيا أدوات 

التأمينية.  التغطية  الانتشار في  واسع  نقص  إلى  السمعية،  المساعدة 
الحصول  لإمكانية  الحالي  الوضع  ف  تعري إلى  المقالة  هذه  تهدف 
على أدوات المساعدة السمعية، والتركيز على ثمانية بلدان متوسطة 
الدخل ومرتفعة الدخل. نحن نناقش كيفية تسهيل حصول المرضى 
بشكل أكبر على أدوات المساعدة السمعية، وذلك عن طريق التركيز 
على التغييرات في طريقة تنظيم الأجهزة، والتطورات التكنولوجية 
استرداد  نظم  ضبط  إلى  والحاجة  السمعية،  دة  المساع أجهزة  في 
التكاليف، وأهمية التكيف بين القوى العاملة المجتمعية تجاه رعاية 

السمع.
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todo el mundo, incluso en muchos países de ingresos medios y altos. 
Las causas de la escasa aceptación de los audífonos pueden ser una 
combinación de factores, que van desde el aumento de los costes de 
la tecnología de los audífonos hasta la falta generalizada de cobertura 
de seguro. Este artículo pretende identificar el estado actual del acceso 
a los audífonos, centrándose en ocho países de ingresos medios y altos. 

Discutimos cómo facilitar un mayor acceso a los audífonos para los 
pacientes abordando los cambios en cómo se regulan los dispositivos, 
los avances tecnológicos en los audífonos, la necesidad de ajustar los 
esquemas de reembolso y la importancia de la adaptación entre los 
trabajadores de la comunidad para el cuidado de la audición.

References
1. Newborn and infant hearing screening: current issues and guiding 

principles for action. Outcome of a WHO informal consultation held at WHO 
headquarters Geneva Switzerland, 9–10 November 2009. Geneva: World 
Health Organization; 2010. Available from: https://www.who.int/blindness/
publications/Newborn_and_Infant_Hearing_Screening_Report.pdf?ua=1 
[cited 2019 May 1].

2. Wroblewska-Seniuk KE, Dabrowski P, Szyfter W, Mazela J. Universal newborn 
hearing screening: methods and results, obstacles, and benefits. Pediatr 
Res. 2017 03;81(3):415–22. doi: http://dx.doi.org/10.1038/pr.2016.250 PMID: 
27861465

3. Robinshaw HM. Early intervention for hearing impairment: differences in 
the timing of communicative and linguistic development. Br J Audiol. 1995 
Dec;29(6):315–34. doi: http://dx.doi.org/10.3109/03005369509076750 
PMID: 8861408

4. Resolution WHA70.13. Prevention of deafness and hearing loss. In: 
Seventieth World Health Assembly, Geneva, 22–31 May 2017. Geneva: 
World Health Organization; 2017.

5. Davis A, McMahon CM, Pichora-Fuller KM, Russ S, Lin F, Olusanya BO, et al. 
Aging and hearing health: the life-course approach. Gerontologist. 2016 
Apr;56 Suppl 2:S256–67. doi: http://dx.doi.org/10.1093/geront/gnw033 
PMID: 26994265

6. World population prospects: the 2015 revision, key findings and advance 
tables. Working Paper No. ESA/P/WP.241. New York: United Nations, 
Department of Economic and Social Affairs, Population Division; 2015. 
Available from: https://esa.un.org/unpd/wpp/publications/files/
key_findings_wpp_2015.pdf [cited 2019 May 1].

7. Vos T, Allen C, Arora M, Barber RM, Bhutta ZA, Brown A, et al.; GBD 2015 
Disease and Injury Incidence and Prevalence Collaborators. Global, regional, 
and national incidence, prevalence, and years lived with disability for 310 
diseases and injuries, 1990–2015: a systematic analysis for the Global 
Burden of Disease Study 2015. Lancet. 2016 10 8;388(10053):1545–602. doi: 
http://dx.doi.org/10.1016/S0140-6736(16)31678-6 PMID: 27733282

8. Goman AM, Lin FR. Prevalence of hearing loss by severity in the United 
States. Am J Public Health. 2016 10;106(10):1820–2. doi: http://dx.doi.
org/10.2105/AJPH.2016.303299 PMID: 27552261

9. Gopinath B, Rochtchina E, Wang JJ, Schneider J, Leeder SR, Mitchell P. 
Prevalence of age-related hearing loss in older adults: Blue Mountains 
Study. Arch Intern Med. 2009 Feb 23;169(4):415–6. doi: http://dx.doi.
org/10.1001/archinternmed.2008.597 PMID: 19237727

10. Prevention of blindness and deafness. Geneva: World Health Organization; 
2018. Available from: https://www.who.int/pbd/deafness/estimates/en/ 
[cited 2018 Dec 10].

11. WHO global estimates on prevalence of hearing loss 2012. Geneva: World 
Health Organization; 2012. Available from: https://www.who.int/pbd/
deafness/WHO_GE_HL.pdf [cited 2019 May 1].

12. Deal JA, Reed NS, Kravetz AD, Weinreich H, Yeh C, Lin FR, et al. Incident 
hearing loss and comorbidity: a longitudinal administrative claims study. 
JAMA Otolaryngol Head Neck Surg. 2019 Jan 1;145(1):36–43. doi: http://
dx.doi.org/10.1001/jamaoto.2018.2876 PMID: 30419134

13. Reed NS, Altan A, Deal JA, Yeh C, Kravetz AD, Wallhagen M, et al. Trends in 
health care costs and utilization associated with untreated hearing loss over 
10 years. JAMA Otolaryngol Head Neck Surg. 2019 Jan 1;145(1):27–34. doi: 
http://dx.doi.org/10.1001/jamaoto.2018.2875 PMID: 30419131

14. Simpson AN, Simpson KN, Dubno JR. Healthcare costs for insured older U.S. 
adults with hearing loss. J Am Geriatr Soc. 2018 Aug;66(8):1546–52. doi: 
http://dx.doi.org/10.1111/jgs.15425 PMID: 29797584

15. Foley DM, Frick KD, Lin FR. Association between hearing loss and healthcare 
expenditures in older adults. J Am Geriatr Soc. 2014 Jun;62(6):1188–9. doi: 
http://dx.doi.org/10.1111/jgs.12864 PMID: 24925555

16. Global costs of unaddressed hearing loss and cost-effectiveness of 
interventions. Geneva: World Health Organization; 2017. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/254659/9789241512046-
eng.pdf;jsessionid=C97C4562AE2529C08A5899BCD4EFCAF7?sequence=1 
[cited 2019 May 1].

17. Hearing health care for adults: priorities for improving access and 
affordability. Washington, DC: National Academies Press; 2016. 

18. Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames 
D, et al. Dementia prevention, intervention, and care. Lancet. 2017 
Dec 16;390(10113):2673–734. doi: http://dx.doi.org/10.1016/S0140-
6736(17)31363-6 PMID: 28735855

19. Lin FR, Albert M. Hearing loss and dementia – who is listening? Aging Ment 
Health. 2014;18(6):671–3. doi: http://dx.doi.org/10.1080/13607863.2014.91
5924 PMID: 24875093

20. Chien W, Lin FR. Prevalence of hearing aid use among older adults in the 
United States. Arch Intern Med. 2012 Feb 13;172(3):292–3. doi: http://
dx.doi.org/10.1001/archinternmed.2011.1408 PMID: 22332170

21. He P, Wen X, Hu X, Gong R, Luo Y, Guo C, et al. Hearing aid acquisition 
in Chinese older adults with hearing loss. Am J Public Health. 2018 
02;108(2):241–7. doi: http://dx.doi.org/10.2105/AJPH.2017.304165 PMID: 
29267059

22. Moon IJ, Baek SY, Cho YS. Hearing aid use and associated factors in South 
Korea. Medicine (Baltimore). 2015 Oct;94(42):e1580. doi: http://dx.doi.
org/10.1097/MD.0000000000001580 PMID: 26496259

23. Hartley D, Rochtchina E, Newall P, Golding M, Mitchell P. Use of hearing 
aids and assistive listening devices in an older Australian population. J Am 
Acad Audiol. 2010 Nov-Dec;21(10):642–53. doi: http://dx.doi.org/10.3766/
jaaa.21.10.4 PMID: 21376005

24. Wilson BS, Tucci DL, Merson MH, O’Donoghue GM. Global hearing health 
care: new findings and perspectives. Lancet. 2017 Dec 2;390(10111):2503–
15. doi: http://dx.doi.org/10.1016/S0140-6736(17)31073-5 PMID: 28705460

25. Review of services and technology supply in the Hearing Services Program. 
Canberra: PricewaterhouseCoopers Australia; 2017. Available from: http://
www.hearingservices.gov.au/wps/portal/hso/site/about/whoarewe/
publications/pwc_report_lp/ [cited 2019 May 1].

26. Compare hearing aid prices [internet]. Brisbane: Hearing Aids Australia; 
2019. Available from: https://www.hearingaidsaustralia.com/Hearing-Aids/
compare-prices/Compare-Prices.html [cited 2019 Apr 6].

27. Review of the efficiency and effectiveness of the regulatory framework for 
hearing services. Canberra: Department of Health Australia; 2012. Available 
from: https://www.health.gov.au/internet/publications/publishing.nsf/
Content/health-hear-regulatory_framework_hearing [cited 2019 May 1].

28. Mamo SK, Reed NS, Nieman CL, Oh ES, Lin FR. Personal sound amplifiers for 
adults with hearing loss. Am J Med. 2016 Mar;129(3):245–50. doi: http://
dx.doi.org/10.1016/j.amjmed.2015.09.014 PMID: 26498713

29. Humes LE, Rogers SE, Quigley TM, Main AK, Kinney DL, Herring C. The 
effects of service-delivery model and purchase price on hearing aid 
outcomes in older adults: a randomized double-blind placebo-controlled 
clinical trial. Am J Audiol. 2017 Mar 1;26(1):53–79. doi: http://dx.doi.
org/10.1044/2017_AJA-16-0111 PMID: 28252160

30. Our solution [internet]. Montreal: World Wide Hearing; 2017. Available from: 
https://www.wwhearing.org/en/our-solution/ [cited 2019 Dec 10].

31. Chung K, Ma B, Cui M, Wang S, Xu F. A hearing report from China. Audiology 
Today. 2014;26(3):42–53.

32. McNeal MH. Say what? The affordable care act, Medicare, and hearing aids. 
SSRN. 2016 Jun 10. doi: http://dx.doi.org/10.2139/ssrn.2794177

33. Hearing aid fitting division national professional standards [internet]. 
Beijing: Health Human Resources Development Center, Ministry of Health; 
2019. Available from: http://www.21wecan.com/jypx/kzlm1/wshyzyjngf/
tyzy_733/ztqyps/zygl/201508/t20150817_2554.html [cited 2019 May 5].

34. Hunn N. Hearables – the new wearables [internet]. Enderby: Wearable 
Technologies; 2014. Available from: http://www.wearable-technologies.
com/2014/04/hearables-the-new-wearables/ [cited 2018 Dec 18].

35. Chan ZYT, McPherson B. Over-the-counter hearing aids: a lost decade 
for change. BioMed Res Int. 2015;2015:827463. doi: http://dx.doi.
org/10.1155/2015/827463 PMID: 26557701

https://www.who.int/blindness/publications/Newborn_and_Infant_Hearing_Screening_Report.pdf?ua=1
https://www.who.int/blindness/publications/Newborn_and_Infant_Hearing_Screening_Report.pdf?ua=1
http://
http://dx.doi.org/10.1038/pr.2016.250
http://www.ncbi.nlm.nih.gov/pubmed/27861465
http://dx.doi.org/10.3109/03005369509076750
http://www.ncbi.nlm.nih.gov/pubmed/8861408
http://dx.doi.org/10.1093/geront/gnw033
http://www.ncbi.nlm.nih.gov/pubmed/26994265
https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf
https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf
http://dx.doi.org/10.1016/S0140-6736(16)31678-6
http://www.ncbi.nlm.nih.gov/pubmed/27733282
http://dx.doi.org/10.2105/AJPH.2016.303299
http://dx.doi.org/10.2105/AJPH.2016.303299
http://www.ncbi.nlm.nih.gov/pubmed/27552261
http://dx.doi.org/10.1001/archinternmed.2008.597
http://dx.doi.org/10.1001/archinternmed.2008.597
http://www.ncbi.nlm.nih.gov/pubmed/19237727
https://www.who.int/pbd/deafness/estimates/en/
https://www.who.int/pbd/deafness/WHO_GE_HL.pdf
https://www.who.int/pbd/deafness/WHO_GE_HL.pdf
http://
http://dx.doi.org/10.1001/jamaoto.2018.2876
http://dx.doi.org/10.1001/jamaoto.2018.2876
http://www.ncbi.nlm.nih.gov/pubmed/30419134
http://dx.doi.org/10.1001/jamaoto.2018.2875
http://www.ncbi.nlm.nih.gov/pubmed/30419131
http://dx.doi.org/10.1111/jgs.15425
http://www.ncbi.nlm.nih.gov/pubmed/29797584
http://dx.doi.org/10.1111/jgs.12864
http://www.ncbi.nlm.nih.gov/pubmed/24925555
https://apps.who.int/iris/bitstream/handle/10665/254659/9789241512046-eng.pdf;jsessionid=C97C4562AE2529C08A5899BCD4EFCAF7?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/254659/9789241512046-eng.pdf;jsessionid=C97C4562AE2529C08A5899BCD4EFCAF7?sequence=1
http://dx.doi.org/10.1016/S0140-6736(17)31363-6
http://dx.doi.org/10.1016/S0140-6736(17)31363-6
http://www.ncbi.nlm.nih.gov/pubmed/28735855
http://dx.doi.org/10.1080/13607863.2014.915924
http://dx.doi.org/10.1080/13607863.2014.915924
http://www.ncbi.nlm.nih.gov/pubmed/24875093
http://dx.doi.org/10.1001/archinternmed.2011.1408
http://dx.doi.org/10.1001/archinternmed.2011.1408
http://www.ncbi.nlm.nih.gov/pubmed/22332170
http://dx.doi.org/10.2105/AJPH.2017.304165
http://www.ncbi.nlm.nih.gov/pubmed/29267059
http://dx.doi.org/10.1097/MD.0000000000001580
http://dx.doi.org/10.1097/MD.0000000000001580
http://www.ncbi.nlm.nih.gov/pubmed/26496259
http://dx.doi.org/10.3766/jaaa.21.10.4
http://dx.doi.org/10.3766/jaaa.21.10.4
http://www.ncbi.nlm.nih.gov/pubmed/21376005
http://dx.doi.org/10.1016/S0140-6736(17)31073-5
http://www.ncbi.nlm.nih.gov/pubmed/28705460
http://www.hearingservices.gov.au/wps/portal/hso/site/about/whoarewe/publications/pwc_report_lp/
http://www.hearingservices.gov.au/wps/portal/hso/site/about/whoarewe/publications/pwc_report_lp/
http://www.hearingservices.gov.au/wps/portal/hso/site/about/whoarewe/publications/pwc_report_lp/
https://www.hearingaidsaustralia.com/Hearing-Aids/compare-prices/Compare-Prices.html
https://www.hearingaidsaustralia.com/Hearing-Aids/compare-prices/Compare-Prices.html
https://www.health.gov.au/internet/publications/publishing.nsf/Content/health-hear-regulatory_framework_hearing
https://www.health.gov.au/internet/publications/publishing.nsf/Content/health-hear-regulatory_framework_hearing
http://
http://dx.doi.org/10.1016/j.amjmed.2015.09.014
http://dx.doi.org/10.1016/j.amjmed.2015.09.014
http://www.ncbi.nlm.nih.gov/pubmed/26498713
http://dx.doi.org/10.1044/2017_AJA-16-0111
http://dx.doi.org/10.1044/2017_AJA-16-0111
http://www.ncbi.nlm.nih.gov/pubmed/28252160
https://www.wwhearing.org/en/our-solution/
http://dx.doi.org/10.2139/ssrn.2794177
http://www.21wecan.com/jypx/kzlm1/wshyzyjngf/tyzy_733/ztqyps/zygl/201508/t20150817_2554.html
http://www.21wecan.com/jypx/kzlm1/wshyzyjngf/tyzy_733/ztqyps/zygl/201508/t20150817_2554.html
http://www.wearable-technologies.com/2014/04/hearables-the-new-wearables/
http://www.wearable-technologies.com/2014/04/hearables-the-new-wearables/
http://dx.doi.org/10.1155/2015/827463
http://dx.doi.org/10.1155/2015/827463
http://www.ncbi.nlm.nih.gov/pubmed/26557701


710 Bull World Health Organ 2019;97:699–710| doi: http://dx.doi.org/10.2471/BLT.18.228676

Policy & practice
Hearing aid policies and technologies Michael Yong et al.

36. Joshi R, Alim M, Kengne AP, Jan S, Maulik PK, Peiris D, et al. Task shifting 
for non-communicable disease management in low and middle income 
countries–a systematic review. PLoS One. 2014 08 14;9(8):e103754. doi: 
http://dx.doi.org/10.1371/journal.pone.0103754 PMID: 25121789

37. NHS adult hearing services in England: exploring how choice is working 
for patients. London: Monitor NHS; 2015. Available from: https://www.
gov.uk/government/publications/nhs-adult-hearing-services-in-england-
exploring-how-choice-is-working-for-patients [cited 2019 May 1].

38. The latest hearing technologies: uptake and evaluation. Nottingham: The 
Ear Foundation; 2011. Available from: https://www.earfoundation.org.uk/
research/research-categories/recent/the-latest-hearing-technologies-
uptake-and-evaluation[cited 2019 May 1].

39. Hearing loss Germany [internet]. Brussels: Hear-it; 2019. Available from: 
https://www.hear-it.org/hearing-loss-germany [cited 2019 Apr 6].

40. NIJIIRO hearing aids [internet]. Tokyo: NIJIIRO Hearing Aids; 2018. Available 
from: https://nijiho.com/en/ [cited 2019 Apr 6].

41. Hearing aids [internet]. London: National Health Service; 2017. Available 
from: https://www.nhs.uk/live-well/healthy-body/hearing-aids/#paying-
for-hearing-aids [cited 2019 Apr 6].

42. Education and training in audiology. Bathgate: British Academy 
of Audiology; 2016. Available from: http://www.baaudiology.org/
files/4214/7867/1870/BAA_Education_and_Training_in_Audiology_
Flyer_2016.pdf [cited 2016 Nov 18].

43. Regulatory requirements for hearing aid devices and personal sound 
amplification products. Washington, DC: United States Department of 
Health and Human Services, Food and Drug Administration; 2013.

44. Hearing loss in adults: assessment and management. London: National 
Institute for Health and Care Excellence; 2018. Available from: https://www.
nice.org.uk/guidance/ng98 [cited 2019 May 1].

45. H.R.2430 ‒ FDA Reauthorization Act of 2017. 115th Congress (2017–2018). 
Washington, DC: United States Congress; 2017. Available from: https://
www.congress.gov/bill/115th-congress/house-bill/2430 [cited 2018 Nov 
19].

46. Reed NS, Betz J, Kendig N, Korczak M, Lin FR. Personal sound amplification 
products vs a conventional hearing aid for speech understanding in 
noise. JAMA. 2017 07 4;318(1):89–90. doi: http://dx.doi.org/10.1001/
jama.2017.6905 PMID: 28672306

47. Brody L, Wu YH, Stangl E. A comparison of personal sound amplification 
products and hearing aids in ecologically relevant test environments. Am J 
Audiol. 2018 Dec 6;27(4):581–93. doi: http://dx.doi.org/10.1044/2018_AJA-
18-0027 PMID: 30458521

48. Aging America and hearing loss: imperative of improved hearing 
technologies [internet]. Washington, DC: President's Council of Advisors on 
Science and Technology; 2015. Available from: https://obamawhitehouse.
archives.gov/sites/default/files/microsites/ostp/PCAST/PCAST%20
hearing%20letter%20report.pdf [cited 2019 May 1].

49. Piwek L, Ellis DA, Andrews S, Joinson A. The rise of consumer health 
wearables: promises and barriers. PLoS Med. 2016 02 2;13(2):e1001953. doi: 
http://dx.doi.org/10.1371/journal.pmed.1001953 PMID: 26836780

50. Cheng CM, McPherson B. Over-the-counter hearing aids: electroacoustic 
characteristics and possible target client groups. Audiology. 2000 Mar-
Apr;39(2):110–6. doi: http://dx.doi.org/10.3109/00206090009073062 PMID: 
10882051

51. Reed NS, Lin FR, Willink A. Hearing care access? Focus on clinical services, 
not devices. JAMA. 2018 Oct 23;320(16):1641–2. doi: http://dx.doi.
org/10.1001/jama.2018.11649 PMID: 30242394

52. Knudsen LV, Oberg M, Nielsen C, Naylor G, Kramer SE. Factors influencing 
help seeking, hearing aid uptake, hearing aid use and satisfaction with 
hearing aids: a review of the literature. Trends Amplif. 2010 Sep;14(3):127–
54. doi: http://dx.doi.org/10.1177/1084713810385712 PMID: 21109549

53. Saunders GH, Frederick MT, Silverman SC, Nielsen C, Laplante-Lévesque A. 
Description of adults seeking hearing help for the first time according to 
two health behavior change approaches: transtheoretical model (stages of 
change) and health belief model. Ear Hear. 2016 May-Jun;37(3):324–33. doi: 
http://dx.doi.org/10.1097/AUD.0000000000000268 PMID: 26765286

54. Andersen RM. Revisiting the behavioral model and access to medical care: 
does it matter? J Health Soc Behav. 1995 Mar;36(1):1–10. doi: http://dx.doi.
org/10.2307/2137284 PMID: 7738325

55. Vaughan K, Kok MC, Witter S, Dieleman M. Costs and cost–effectiveness of 
community health workers: evidence from a literature review. Hum Resour 
Health. 2015 09 1;13(1):71. doi: http://dx.doi.org/10.1186/s12960-015-
0070-y PMID: 26329455

56. Kim K, Choi JS, Choi E, Nieman CL, Joo JH, Lin FR, et al. Effects of 
community-based health worker interventions to improve chronic disease 
management and care among vulnerable populations: a systematic review. 
Am J Public Health. 2016 Apr;106(4):e3–28. doi: http://dx.doi.org/10.2105/
AJPH.2015.302987 PMID: 26890177

57. Nieman CL, Lin FR. Increasing access to hearing rehabilitation for older 
adults. Curr Opin Otolaryngol Head Neck Surg. 2017 Oct;25(5):342–6. doi: 
http://dx.doi.org/10.1097/MOO.0000000000000386 PMID: 28682821

58. Marrone N, Ingram M, Somoza M, Jacob DS, Sanchez A, Adamovich S, et al. 
Interventional audiology to address hearing health care disparities: Oyendo 
Bien pilot study. Semin Hear. 2017 May;38(2):198–211. doi: http://dx.doi.
org/10.1055/s-0037-1601575 PMID: 28522894

59. Nieman CL, Marrone N, Mamo SK, Betz J, Choi JS, Contrera KJ, et al. The 
Baltimore HEARS pilot study: an affordable, accessible, community-
delivered hearing care intervention. Gerontologist. 2017 11 10;57(6):1173–
86. PMID: 27927734

60. Shruti [internet]. Mumbai: Medtronic; 2018. Available from: https://www.
medtronic.com/in-en/about/shruti.html [cited 2018 Nov 19].

61. Our projects [internet]. Montreal: World Wide Hearing; 2017. Available from: 
https://www.wwhearing.org/en/our-projects/ [cited 2018 Dec 16].

http://dx.doi.org/10.1371/journal.pone.0103754
http://www.ncbi.nlm.nih.gov/pubmed/25121789
https://www.gov.uk/government/publications/nhs-adult-hearing-services-in-england-exploring-how-choice-is-working-for-patients
https://www.gov.uk/government/publications/nhs-adult-hearing-services-in-england-exploring-how-choice-is-working-for-patients
https://www.gov.uk/government/publications/nhs-adult-hearing-services-in-england-exploring-how-choice-is-working-for-patients
https://www.earfoundation.org.uk/research/research-categories/recent/the-latest-hearing-technologies-uptake-and-evaluation
https://www.earfoundation.org.uk/research/research-categories/recent/the-latest-hearing-technologies-uptake-and-evaluation
https://www.earfoundation.org.uk/research/research-categories/recent/the-latest-hearing-technologies-uptake-and-evaluation
https://www.hear-it.org/hearing-loss-germany
https://nijiho.com/en/
https://www.nhs.uk/live-well/healthy-body/hearing-aids/#paying-for-hearing-aids
https://www.nhs.uk/live-well/healthy-body/hearing-aids/#paying-for-hearing-aids
http://www.baaudiology.org/files/4214/7867/1870/BAA_Education_and_Training_in_Audiology_Flyer_2016.pdf
http://www.baaudiology.org/files/4214/7867/1870/BAA_Education_and_Training_in_Audiology_Flyer_2016.pdf
http://www.baaudiology.org/files/4214/7867/1870/BAA_Education_and_Training_in_Audiology_Flyer_2016.pdf
https://www.nice.org.uk/guidance/ng98
https://www.nice.org.uk/guidance/ng98
https://www.congress.gov/bill/115th-congress/house-bill/2430
https://www.congress.gov/bill/115th-congress/house-bill/2430
http://dx.doi.org/10.1001/jama.2017.6905
http://dx.doi.org/10.1001/jama.2017.6905
http://www.ncbi.nlm.nih.gov/pubmed/28672306
http://dx.doi.org/10.1044/2018_AJA-18-0027
http://dx.doi.org/10.1044/2018_AJA-18-0027
http://www.ncbi.nlm.nih.gov/pubmed/30458521
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/PCAST/PCAST%20hearing%20letter%20report.pdf
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/PCAST/PCAST%20hearing%20letter%20report.pdf
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/PCAST/PCAST%20hearing%20letter%20report.pdf
http://dx.doi.org/10.1371/journal.pmed.1001953
http://www.ncbi.nlm.nih.gov/pubmed/26836780
http://dx.doi.org/10.3109/00206090009073062
http://www.ncbi.nlm.nih.gov/pubmed/10882051
http://dx.doi.org/10.1001/jama.2018.11649
http://dx.doi.org/10.1001/jama.2018.11649
http://www.ncbi.nlm.nih.gov/pubmed/30242394
http://dx.doi.org/10.1177/1084713810385712
http://www.ncbi.nlm.nih.gov/pubmed/21109549
http://dx.doi.org/10.1097/AUD.0000000000000268
http://www.ncbi.nlm.nih.gov/pubmed/26765286
http://dx.doi.org/10.2307/2137284
http://dx.doi.org/10.2307/2137284
http://www.ncbi.nlm.nih.gov/pubmed/7738325
http://dx.doi.org/10.1186/s12960-015-0070-y
http://dx.doi.org/10.1186/s12960-015-0070-y
http://www.ncbi.nlm.nih.gov/pubmed/26329455
http://dx.doi.org/10.2105/AJPH.2015.302987
http://dx.doi.org/10.2105/AJPH.2015.302987
http://www.ncbi.nlm.nih.gov/pubmed/26890177
http://dx.doi.org/10.1097/MOO.0000000000000386
http://www.ncbi.nlm.nih.gov/pubmed/28682821
http://dx.doi.org/10.1055/s-0037-1601575
http://dx.doi.org/10.1055/s-0037-1601575
http://www.ncbi.nlm.nih.gov/pubmed/28522894
http://www.ncbi.nlm.nih.gov/pubmed/27927734
https://www.medtronic.com/in-en/about/shruti.html
https://www.medtronic.com/in-en/about/shruti.html
https://www.wwhearing.org/en/our-projects/

	Table 1

