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What do we mean by… ?
• Cochlear implant: An electronic device, a 

portion of which is surgically implanted into 
the inner ear, which is designed to provide 
a sensation of sound to severely hearing 
impaired or deaf individuals.

• Hearing impairment: A general term used to 
describe any disruption in the normal auditory 
process.

• Unilateral hearing impairment: Pertaining to 
only one ear or one side of the head (i.e., the 
person with a hearing loss on the right but not 
the left has a unilateral hearing loss.).

• Bilateral hearing impairment: Both ears or both 
sides of the head are involved (i.e., bilateral 
hearing loss.).

• Severe hearing impairment: There are various 
degrees of hearing loss: one commonly used 
scale is: mild = 25 to 40 dB, moderate = 41 
to 55 dB, moderately-severe = 56 to 70 dB, 
severe = 71 to 90 dB, and profound = greater 
than 90 dB.

• Pre-lingual deafness: Hearing loss that 
occurs prior to a child developing speech and 
language skills.

• Pure tone average (PTA): The average of the 
air-conduction thresholds of the three middle 
frequencies, usually 500 Hz, 1000 Hz, and 
2000 Hz. For flat or gently-sloping shaped 
hearing losses the Pure Tone Average 
often correlates with the Speech Reception 
Threshold. Sometimes the average includes 
other combinations of frequencies (i.e., a 
high frequency average may include 3000 Hz 
or 4000 Hz).

Note: 
This report has been developed by a range of global experts 
in the field of hearing loss in partnership with an educational 
grant from MED-EL All the content in this report has been 
informed by the opinions and guidance of the HEARRING 
expert group and the support of Beat the Silence (Beat the 
silence is a not for profit organisation aiming to  overcome 
hearing loss as a barrier to communication and to offer 
help). The report offers a consensus of opinion on hearing 
loss in children and should not be interpreted as a direct 
representation of the views of any one party. 

© HEARRING 2014. Reuse is authorised, provided the source is 
acknowledged.
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In Brief

What is the issue?

• The WHO estimates that between 0.5 to 5 in 
every 1000 children worldwide are born every 
year with or develop hearing impairment.

• Studies show that 4 to 11 in 10 0001 school 
children are affected by severe hearing loss in 
their early childhood.

• Hearing impairment impacts on children’s 
development and potential to live productive 
lives. For example it reduces their speech, 
speech understanding and reading ability so 
vital for their development and academic, 
vocational and professional achievements. 
More broadly it impacts on their quality of life 
and human rights. 

• As a consequence, the total cost for untreated 
hearing impairment in the EU is estimated to 
amount to around €224 billion per annum. This 
figure includes notably the medical costs, the 
cost for non-medical expenses such as special 
training and rehabilitation, and the related loss 
in productivity costs. 

• But the picture across Europe is one of unequal 
and inequitable access to hearing impairment 
care, despite the availability of innovative 
medical technologies such as Cochlear implants 
to treat children with hearing impairment.

What needs to change?
• At policy making level 

• Hearing impairment must be identified as 
an important issue at European level– the 
scale of the problem and its impact on 
the future of children and society must be 
acknowledged.

• Policy is needed that :

- Establishes surveillance and data gathering 
to enable ongoing assessment of the 
burden of hearing impairment in children;

- Raises awareness of hearing impairment 
and its impact on children and societies 
and promotes policy solutions to address 
barriers and inequities in access to hearing 
impairment care; 

- Acknowledges access to hearing 
impairment care as a right of all 
children that need it and fosters equal 
opportunities, full inclusion and active 
participation in society of children with 
hearing impairment disabilities;

- Enables clear patient pathways to be 
established to detect, diagnose and treat 
hearing impairment at an early stage in a 
child’s life;

- Ensures equal and equitable access 
to hearing impairment care including 
innovative medical technologies for all 
children that need them;

- Fosters best practice sharing among 
governments and health authorities and 
public private partnerships based solutions.

• Stakeholders

• No one stakeholder can do it alone. All 
stakeholders need to work together in 
partnership to ensure that every child that 
needs it has equitable and equal access 
to screening, diagnosis and treatment for 
hearing loss.
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Introduction

The World Health Organization (WHO) estimates between 0.5 to 5 in 

every 1000 children worldwide are born with or develop sensorineural 

deafness in their early childhood2; this amounts to some 32 million 

children worldwide3. Approximately every year, there are 130.000 

children born that have a severe sensorineural hearing loss and who 

are eligible for a cochlear implant. While the prevalence rate varies by 

country (developing countries tend to have higher rates4) it is a fact 

that children’s development of speech, language, and cognitive skills, 

educational and career opportunities, and ultimately their quality-of-

life5, suffer if they are denied the ability to hear. The burden of hearing 

loss and the need for action is increasingly recognised by the WHO6.

A child with severe-to-profound bilateral hearing 
impairment, without cochlear implantation, 
may not, depending on the extent of hearing 
loss, be able to perceive environmental noises 
regardless of their loudness or nearness and 
he/she will certainly lack the ability to develop 
an understanding of human speech or develop 
the ability to produce speech at a level close 

to that of people with normal hearing. After 
cochlear implantation and 6 months experience 
with the device, their mean pure tone average 
threshold might range from 20 – 44 dB HL7. 
While this constitutes a mild to moderate hearing 
loss, it is sufficient to hear sounds that normal-
hearing people take for granted like everyday 
conversations, ringing telephones, traffic, and 

32 million children worldwide 

are born with or develop 

sensorineural deafness
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sirens; all of which, without a cochlear implant, 
they would have not perceived or perceived as 
too soft and unclear to be of benefit (See Figure 
1). Repeated studies have shown children with 
profound deafness who use a cochlear implant 
have a normal language development and are 
significantly better at perceiving, understanding, 
and producing meaningful speech and reading 
than they would be if they had a hearing aid or 
received no auditory assistance8. These benefits 
are especially pronounced if they are implanted 
before their first birthday9. Cochlear implantation 
should be implemented with the latest available 

technology. This currently consists of highly 
flexible electrode arrays, that allow for structure 
preservation and stimulation of all frequencies 
through full cochlear coverage.

There are other solutions for preventing and 
treating hearing impairment in children, but this 
report will focus on one, cochlear implantation, 
which significantly improves the hearing abilities 
of the children with severe hearing loss and 
enhances their quality of life. In addition, cochlear 
implantation is the most cost effective by also 
creating net savings to society10,11.

Figure 1: 
An audiogram illustrating usable human hearing. Courtesy of MED-EL: http://www.medel.com/int/
audiogram/.
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Listening and enjoying:
Children with cochlear implants 
understand speech better and can 
listen to music

In the short term, children implanted 
before their 1st birthday have been found 
to “achieve mastery of basic auditory 
skills” by the end of 6 months device 
experience12. In the longer term, it is now 
realistic to expect many children who 
were implanted with the most modern 
implants when they were under 2 years 
old to develop the ability to understand 
conversation, without having recourse 
to lip-reading, sometimes after as 
little as 2-4 years of cochlear implant 
use, if the conversation is conducted 
in a quiet setting13. Some children 
can even understand conversations 
without lip-reading after 12 months 
device experience14. Even if children are 
implanted later, their speech perception 
ability improves with device experience15.

Speech understanding is not without 
difficulties: although children can 
recognize their mother’s voice and 
differentiate it from those of other 
female speakers16 they find it difficult 
to differentiate between speakers, 
especially between those of the same 
gender17. Further, speech understanding 
in noise (background noise/cocktail party 
effect) remains a formidable challenge18 
for children with a cochlear implant – as 
it does for cochlear implant users of all 
ages – although progress is being made 
toward improving this19.

The benefits of auditory perception are 
not limited to speech understanding, like 
normal hearing children, many children with 
a cochlear implant find listening to music 
interesting and enjoyable20. Many enjoy 
participating in musical activities, including 
playing musical instruments21. Children with 
pre-lingual deafness, never having heard 
music in a normal-hearing state, do not 
experience the same disappointment that 
many post-lingually deafened adults with a 
cochlear implant face22.

To put these challenges in their historical 
perspective: that prelingually profoundly 
deaf children could score above chance 
level on open-set recognition tests was 
not formerly regarded as a realistic goal, 
yet by 2002, Moog et al. found that 11 
out of 17 of her subjects did, leading her 
to write “The progress of children with 
implants in the areas of speech perception, 
speech production, language, and reading 
has far exceeded the expectations of even 
the most optimistic.” In 2008, Gifford et 
al. called for new more difficult speech 
perception testing materials; cochlear 
implants users were finding the old ones 
just too easy.

Many children will 

develop the ability 

to understand 

conversation, without 

having recourse 

to lip-reading. 

“The progress of children with implants in 

the areas of speech perception, speech 

production, language, and reading has far 

exceeded the expectations of even the 

most optimistic.”

Benefits of cochlear implants for children are visible in 
their everyday life
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Talking and being understood:
Children implanted with cochlear implant 
develop good speech abilities

It is now realistic to expect many children 
who were implanted before their 2nd birthday 
to develop connected speech that is easily 
understood by any listener within 2-5 years 
of cochlear implant use23. Many children 
implanted later can still be expected to develop 
understandable speech, especially to listeners 
with some experience of deaf speech24, after 
5-10 years of cochlear implant use.  

Communicating:
Today, using the telephone has become 
a reality for children implanted with 
cochlear implants

An ultimate test of speech understanding and 
speech production development is the ability 
to use a telephone. Such an achievement was 
unthinkable in the past; today it is a reality. 
Many children with a cochlear implant can use 
a telephone to converse about familiar topics 
with familiar people25 and in some cases can 
even converse about unpredictable topics with 
unknown people26.

Reading:
Children implanted with cochlear 
implants improve their reading ability

Many children with a cochlear implant attain 
age-appropriate or near age-appropriate reading 
levels27. Recent studies have found that by high 
school age (14-18 years old) 44%-66% of cochlear 
implants users had reading scores at least within 
the age-appropriate average while a significant 
minority have very low reading levels28. These 
findings, however, come from studies in which 
the children received their cochlear implant 

after their 3rd birthday, relatively late by current 
practice. Little published data exists for children 
implanted before their 2nd birthday, however, 
one study of 37 children implanted at a mean 
15 months old found that after a mean device 
experience of 4 years and 7 months, they had 
age-appropriate reading scores despite having 
an average of a 12-month delay in receptive 
language29. As earlier implantation has been 
linked to greater reading development30, it is 
entirely reasonable to expect that today’s earlier 
implanted children will outperform the subjects 
of these previous studies, just as they have done 
in speech understanding and speech production.
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Learning and working:
Children implanted with cochlear 
implants perform better at school 
and have better career prospects

In terms of academic and professional 
achievements, profoundly deaf children 
who receive cochlear implants, especially 
those who were early-implanted, 
substantially outperform their non-
implanted deaf peers31. A high proportion 
of children with cochlear implants 
are educated in mainstream schools 
and achieve levels of education and 
employment that are similar to, equal 
to, or even higher than those of their 
normal-hearing peers32. In a study of 50 
pre-lingually deaf children, 96% were 
attending mainstream schools and 
64% were following the same study 
programme as their normal hearing 
peers33. Indeed, mainstream schooling is 
the norm for children, regardless of their 
educational level, with a cochlear implant 
and without additional disabilities34.

Age at implantation is a major predictor 
of subsequent educational placement 
and scholastic achievement. Children 
who are implanted before 5 years of 
age are more likely to enter mainstream 
schools than those who are implanted 
later35. Archbold et al. (1998) found that 
2 years after implantation 53% of the 
children who were implanted before 
school age were in mainstream schools 
compared to 6% who were already 
attending school before implantation.

The length of cochlear implant use is a 
decisive factor in full-time placement 
in mainstream classes: 2 years after 
implantation, rates of full-time placement 
in mainstream classrooms increased 
and placement in special education 
classrooms declined36. A short duration 
of deafness also positively influences 
chances of mainstream schooling in 
children with a cochlear implant37. 

Some children who receive a cochlear 
implant achieve employment levels 
similar to their normal-hearing peers38. 
Those who do not do nonetheless 
benefit: cochlear implantation opens 
the door to better career prospects than 
they would have had if they had not 
been implanted39.

“Many children with a CI attain age-

appropriate or near age-appropriate 

reading levels.”

According to one 

study, 63% of children 

aged 8-10 years with 

a cochlear implant 

attended mainstream 

school full time. By age 

15-18.5 years 75% of 

the same children were 

attending mainstream 

High School full-time 

(Geers et al. 2011).
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As the individual perceptions of quality-of-life 
vary, so do the outcomes of the quality-of-life 
studies conducted on children with a cochlear 
implant. Overall, the majority of children with 
a cochlear implant and their parents rate 
their quality-of-life positively. Children and 
adolescents with a cochlear implant are able to 
achieve levels of quality-of-life and psychological 
well-being comparable to their normal-hearing 
peers40. The quality-of-life outcomes strongly 
correlate with the auditory perception and 
speech production scores41. 

Children’s development of: speech, 
language and cognitive skills; educational 
and career opportunities and ultimately 
their quality-of-life ( Russel et al. 2013), 
suffer if they are denied auditory input. 

Similar to the educational and vocational 
achievements, quality-of-life outcomes also 
show a significant inverse association with 
age at implantation and a significant positive 
association with the duration of cochlear implant 
use42. Early implantation improves disease-
specific health-related quality-of-life covering the 
domains of basic sound perception, advanced 
sound perception, speech production, self-
esteem, activity, and social interaction41. 

In particular, cochlear implant users and/or 
their parents report a high level of satisfaction 
with life, well-being, and self-confidence, and 
a positive self-image and strong social skills43. 
Furthermore, cochlear implant use seems to 
reduce psychological symptoms caused by 
hearing loss, such as anxiety, perceived stress, 
and depression44.

Cochlear implantation not only supports the 
general-functioning and quality-of-life of children 
with hearing loss, it enhances their family’s 
quality-of-life45.

Early implantation improves profoundly 

deaf children’s quality-of-life, 

educational achievements, increases 

their future earning power, and 

enhances their communication abilities.

Overall, children implanted with cochlear implants and their 
families have better quality-of-life and psychological well-being
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Due to the advent and widespread 
adoption of universal newborn hearing 
screening in Europe, in contradiction 
to the global situation46, which enables 
congenital deafness to be detected 
(and therefore subject to intervention) 
very soon after birth, and continually 
improving cochlear implant technology, 
it is entirely reasonable to expect that 

a greater percentage of children being 
implanted today, with ever-improving 
technologies and surgical techniques, 
will develop greater audiological abilities, 
attain higher professionals levels, and 
enjoy a greater health-related quality-of-
life than those hitherto studied. 

• Children with cochlear implants achieve higher levels of speech understanding, 

speech production, reading, educational advancement, professional status, and 

quality-of-life than do profoundly deaf children without cochlear implants or 

hearing aids. 

• Earlier implantation, before 12 months of age, has been linked with increased 

benefit. While there is considerable variation in scores – some children 

develop skills very quickly, other barely or not at all – children should 

participate in habilitation sessions and parents must interact orally and 

regularly with the child to maximize potential benefit.

• Cochlear implantation is the most cost effective solution by also creating 

net savings to society over a patient´s life-span such as reduced educational 

costs or expanded earning opportunities.

Future potential: Early implantation and widespread 
hearing screening will bring more benefits for hearing 
impaired children and society

Summary 
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A patchwork framework: The EU, 
member states, and health care 
competencies 
National variations in access to hearing implants: 
Cochlear implantation is the most beneficial 
intervention for the vast majority of children 
with severe and profound deafness and, as such, 
is available to resident children in European 
Union member states like France, Germany, 
the Netherlands, and the UK. Children resident 
in other member states, however, may face 
significant financial obstacles to obtaining a 
cochlear implant and subsequent rehabilitation. 

The coverage of a single cochlear implant 
for children and adults with bilateral 
hearing loss is guaranteed in almost all 
EU member states. The rules regarding 
bilateral implants, on the other hand, 
are widely divergent: Germany, Austria, 
Norway, and some regions in Italy cover 
implants for young and old alike. In some 
member states, only children who fulfil 
certain indications may receive a second 
implant, and adults are not entitled to a 
second implant. In Belgium, for example, 
bilateral cochlear implantation is available 
only to children. In other member states, 
bilateral implantation is available only to 
children under a certain age or not at all.

An important factor contributing to this unequal 
situation is the division of health care related 
competencies between national governments 
and the EU. 

EU efforts are encouraging but need to 
go further: Individual member states are 
responsible for: financing their health care 
system; designing the infrastructure of their 
health care system; providing health care to 
their residents; defining benefit entitlements; 
assessing their health care technology and, 
formulating and implementing reimbursement 
policies. In stark contrast, the EU’s health-
related competency is restricted to public 
health issues (Art 168 Treaty of the Functioning 
of the European Union), although efforts are 
currently being made to restructure national 
health policies and enhance health care 
coordination among member states. While 
such coordination is encouraging, the wide 
variety of national arrangements for financing 
or reimbursing residents for receiving cochlear 
implants and related services (e.g. screening, 
diagnosis, rehabilitation, the provision 
of batteries) – especially in cross-border 
healthcare – is unlikely to change in the near 
future, according to individual member states’ 
financial means and priorities.

Barriers to paediatric hearing implants in the European Union

COCHLEAR 
IMPLANTATION

Despite the benefits to the child and society of cochlear implantation, 
its potential remains unrealised in the European Union. The picture in 
the European Union is one of inequities and inequalities.
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The right to health 
A European right: Article 35 of the Charter 
of Fundamental Rights of the European 
Union states that “everyone has the right 
of access to preventive health care and the 
right to benefit from medical treatment 
under the conditions established by 
national laws and practices.” 

The EU is also a member to the United 
Nations’ Convention on the Rights of 
Persons with Disabilities – the first time 
that the EU has acceded to an international 
human rights treaty as a legal entity. 
Importantly, the Convention enshrines all 
human rights, including the right to health 
(Article 25), in an inclusive and accessible 
frame. It underscores that most persons 
with disabilities are per se healthy but 
suffer from their needs being overlooked 
or not taken seriously and therefore face 
many obstacles in accessing health care 
on an equal basis with others.

A right recognised at international level: 
Health is a fundamental human right 
that is indispensable for the exercise of 
other human rights as contained in the 
UN International Bill of Rights, which 
includes the rights to food, housing, 
work, education, human dignity, life, 
non-discrimination, equality, the 
prohibition against torture, the right to 
privacy, access to information, and to the 
freedom of association, assembly, and 
movement. These and other rights and 
freedoms address integral components 
of the right to health. 

Indeed, the right to health is internationally 
recognised in the Universal Declaration of 
Human Rights (Article 25), the Convention 
on the Elimination of All Forms of Racial 
Discrimination (Article 5), the Convention on 
the Elimination of All Forms of Discrimination 
Against Women (Articles 11 & 12), the 
Covenant on Economic, Social & Cultural 
Rights (Article 12), and the Convention on the 
Rights of the Child (Article 24).

The Right to Health is internationally 
recognised in the following sources:

Universal Declaration of Human Rights 
(Article 25)

Convention on the Rights of Persons 
with Disabilities (Art 25)

Convention on the Elimination of All 
Forms of Racial Discrimination (Article 5)

Convention on the Elimination of All 
Forms of Discrimination Against Women 
(Articles 11 & 12)

Covenant on Economic, Social & Cultural 
Rights (Article 12)

Convention on the Rights of the Child 
(Article 24)

Non-discrimination and the right 
to health

Like all human rights, the right to health 
calls for equal treatment and non-
discrimination: everyone shall have 
equal access to health care services 
and standards without differential or 
discriminatory treatment due to gender, 
age, socio-economic status, or disability. 

Despite these enshrined rights, 
people with hearing disability still face 
discrimination: persons with disabilities 
face myriad obstacles in accessing health 
care, not least of which are attitudinal 
barriers. A report by the EU Agency for 
Fundamental Rights highlights the impact 
of medical staff being largely unaware of 
how bias and prejudice can have profound 
effects on the quality of health care across 
different groups47. Frequently, persons 
with disabilities endure the consequences 
of stigma and prejudice related to their 
impairment; persons with severe or 
profound hearing loss are particularly likely 
to face such social barriers.

Article 35 of the Charter 

of Fundamental Rights 

of the European Union

HEALTH CARE

Everyone has the right 

of access to preventive 

health care and the right 

to benefit from medical 

treatment under the 

conditions established 

by national laws and 

practices. A high level 

of human health 

protection shall be 

ensured in the definition 

and implementation of 

all Union policies and 

activities.
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Accessibility and the right to health

Hearing disabilities are not set on an equal 
footing with other disabilities: Ramps, lifts/
elevators, and other aids for persons with 
mobility disabilities are readily available in 
member states; however, aids for persons 
with communication disabilities, particularly 
hearing loss, often remain absent. Until greater 
efforts are made to provide persons with 
communication disabilities with alternative 
communication formats or media that are easy-
to-read and use, they will continue to suffer from 
an impingement of their right to equal access. 

People with hearing deficiencies still face 
financial barriers and socio-economic 
disadvantages: Economic accessibility is a major 
factor in ensuring the human right to health 
care. “Affordability” connotes all measures 
aimed at ensuring that persons who are 
socio-economically disadvantaged receive 
support in attaining their rights. Financial 
barriers for persons with disabilities are 
compounded by disadvantages in education 
and employment and consequently, an overall 
higher prevalence of poverty. 

Cross-border treatment and the right to health

Cross-border healthcare is a right in the EU: The 
recently implemented Directive 2011/24/EU on 
cross-border health care clarifies EU residents’ 
right to access and be reimbursed for receiving 
safe and good quality treatment within EU 
member states. EU residents who receive medical 
care in another EU member state enjoy identical 
rights of access and quality of care as do the 
residents of that member state. If an EU resident 
is entitled to a particular treatment in their home 
country, they are - under certain circumstances 
- entitled to access the same treatment in any 
other EU member state and be reimbursed for 
that treatment by their home country. 

This Directive will benefit the health systems of 
EU member states by improving international 
cooperation on: eHealth tools; the use of health 
technology assessment; and the pooling of 
rare expertise. This is a first step closer towards 
equal access to health care and an “informed 
patient” with more than one opportunity.

Removing Barriers to Hearing Health Care
Ending national variations in access to cochlear 
implantation: An individual’s right to benefit from 
medical treatment throughout the EU is limited 
by the conditions established under the national 
laws and practices of the member state in which 
he/she is a legal resident. For example, if a 
child lives in a member state in which bilateral 
cochlear implantation is included in the benefit 
package of the country’s health care system, 
that child has access to an advanced medical 
technology on the basis of the EU Charter on 
Fundamental Rights. 

If, however, a child lives in a member state in 
which bilateral cochlear implantation is not 
included in the benefit package of the country’s 
health care system, then he/she is denied “equal 
footing” with other EU residents; due solely 
to the reimbursement regulations in his/her 
member state. Further, although a unilaterally 
implanted child may receive a second implant 
in any member state, such “planned” treatment 
typically requires prior authorization by his/her 
family’s insurer. Generally, insurers will assume 
responsibility for the costs of a procedure only if 
it is an entitlement in the member state in which 
an individual has health care coverage.
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The need for a EU-wide solution to 
end discrimination and inequalities in 
access to hearing implantation: This 
discrepancy between the EU’s human 
rights commitments and the provision of 
equitable heath care services in general 
and hearing implants in particular, calls 
for an EU-wide solution which would 
conform to the basic principles of the 
European Treaty. This could take the 
form of a minimum level of benefits 
in all member states that is based on 
EU human rights policy and should be 
included in the EU’s non-discrimination 
and human rights policy. Under 

such a policy, children with profound 
deafness would still have to obtain prior 
authorisation in accordance with national 
rules (e.g. regarding medical necessity and 
cost-effectiveness) before cochlear implant 
surgery, but these national rules would be 
derived from human rights policies at EU-
level. This would uphold the objectives of 
European human rights obligations and be 
a step towards ensuring that all persons 
benefit from an equal access to health 
care and health technology.

A final word
Hearing: it is a basic sense and hearing 
loss health care is a fundamental 
right for all children. Yet as this paper 
discusses there are today many children 
in Europe and across the world that 
continue to be impacted by hearing loss. 
Indeed there are challenges to overcome 
to ensure that all children who need 
it have equitable and equal access to 
hearing loss care, but solutions can be 
found. By ensuring the right policies are 
put in place to reduce inequalities and 

inequities, the barriers to hearing loss 
care can be broken down and potential 
of innovative medical technologies such 
as cochlear implantation can be realized.

Let’s all work together to make this 
happen and enable all children with 
hearing impairment the opportunity to 
listen and enjoy music and sound, talk 
and be understood, communicate by 
telephone or other means, read, learn, 
work and ultimately have better lives!

“Alone we can do 
so little; together 
we can do so much” 
Helen Keller



17

References 
1. MED-EL, About Hearing and Telling What Hearing 

Loss really means – Why Cochlear Implants can 
help – Benefits for Children and Adults- Special 
Report No. 1 Basic Information on Hearing

2. World Health Organization. Neonatal and infant 
hearing screening. Current issues and guiding 
principles for action. Outcome of a WHO informal 
consultation held at WHO head-quarters, Geneva, 
Switzerland, 9-10 November, 2009. Geneva; WHO. 
2010

3. WHO Fact sheet February 2014 accessed 4 
March 2014 http://www.who.int/mediacentre/
factsheets/fs300/en/

4. World Health Organization. 2012. WHO global 
estimates on prevalence of hearing loss. Mortality 
and Burden of Diseases and Prevention of 
Blindness and Deafness. Available online: http://
www.who.int/pbd/deafness/WHO_GE_HL.pdf. 
Accessed: 10-Dec-2013

5. Russell et al. 2013

6. WHO Executive Board January 2014 EB134/16 
134th session draft Disability action plan 2014-2021

7. Manrique et al. 2004, Nicholas & Geers 2007, 
Ertmer & Goffman 2011, Peixoto et al. 2013

8. Vermeulen et al. 2007, Nikolopoulos et al. 1999, 
Tomblin et al. 1999

9. Dettman et al. 2007; Colletti et al. 2012; May-
Mederake 2012, Leigh et al. 2013

10. Cost-Benefit analysis of pediatric cochlear 
implantation - German experience. Schulze-
Gattermann H;Schoenermark M;Lenarz T.;Lesinski-
Schiedat A.;lllg A. Otol Neurotol, 23, 2002, p. 674-681

11. Estimated net saving to society from cochlear 
implantation in infants: a preliminary analysis. 
Colleti L;Mandala M;Shannon RV;Colletti V. 
Laryngoscope, 121(11), 2011 Nov, p. 2455-2460

12. Holman et al. 2013

13. Colletti et al. 2012, Peixoto et al. 2013, Zhou et al. 
2013

14. De Raeve 2010

15. Waltzman et al. 2002, Davidson et al. 2011

16. Vongpaisal et al. 2010

17. Cleary & Pisoni 2002

18. Davidson et al. 2011, Stickney & Zeng 2004

19. Gifford et al. 2011, Vermeire et al. 2010, Riss et al. 
2011

20. Gfeller et al. 1999, Trehub et al. 2009

21. Gfeller et al. 2011

22. Lassaletta et al. 2008

23. Colletti 2009, Colletti et al. 2011, De Raeve 2010, 
Zhou et al. 2013

24. Beadle et al. 2005, Geers et al. 2009, Colletti 2009

25. Tait et al. 2001, Phillips et al. 2009, Carmel et al. 2011

26. Colletti et al. 2012

27. Geers 2003, Spencer et al. 2003, Lyxell et al. 2009

28. Geers et al. 2008, Geers & Hayes 2011

29. Ceh et al. 2013

30. Connor & Zwolan 2004, Archbold et al. 2008

31. Bond et al. 2009

32. Huber et al. 2008, Spencer et al. 2004

33. Bosco et al. 2005

34. Archbold et al. 2002, Venail et al. 2010

35. Stacey et al. 2006

36. Francis et al. 1999, Geers et al. 2011

37. Archbold et al. 1998

38. Venail et al. 2010

39. Fazel & Gray 2007, Beadle et al. 2005

40. Rembar et al. 2012, Loy et al. 2010, Meserole et al. 
2013

41. Necula et al. 2012

42. Loy et al. 2010, Schorr et al. 2009

43. Nicholas & Geer 2003, Percy-Smith et al. 2008, 
Moog et al. 2011, Spencer et al. 2012, Meserole et 
al. 2013

44. Sahli et al. 2009, Theunissen et al. 2012

45. Huttunen et al. 2009

46. Grandori 2008. NHS coverage: Global Stakes 
Presentation at NHS conference Como 2008

47. European Union Agency for Fundamental Rights 
Agency, Inequalities and multiple discrimination in 
access to and quality of healthcare, 2013 



SWITCHED 
ON FOR LIFE:
benefits for children from access
to hearing loss care

18

Sources
Archbold S, Nikolopoulos TP, O’Donoghue GM, 
Lutman ME. 1998. Educational placement of 
deaf children following cochlear implantation. 
Br J Audiol 32(5):296-300.

Archbold SM, Nikolopoulos TP, Lutman ME, 
O’Donoghue GM. 2002. The educational 
settings of profoundly deaf children with 
cochlear implants compared with age-matched 
peers with hearing aids: implications for 
management. Int J Audiol 41(3):151-61.

Archbold S, Harris M, Nikolopoulos TP, 
O’Donoghue G, White A, Lloyd Richmond 
HL. 2008. Reading abilities after cochlear 
implantation: the effect of age at implantation 
on outcomes at five and seven years after 
implantation. Int J Pediatr Otorhinolaryngol 
72:1471-8.

Beadle EA, McKinley DJ, Nikolopoulos TP, 
Brough J, O’Donoghue GM, Archbold SM. 2005. 
Long-term Functional Outcomes and Academic 
Occupational Status in Implanted Children after 
10 to 14 Years of Cochlear Implant Use. Otol 
Neurotol 26(6):1152-60.

Bond M, Mealing S, Anderson R, Elston 
J, Weiner G, Taylor RS, et al. 2009. The 
effectiveness and cost-effectiveness of 
cochlear implants for severe to profound 
deafness in children and adults: a systematic 
review and economic model. Health Technol 
Assess 13(44):1-330.

Bosco E, Mancini P, D’Agosta L, Ballantyne 
D, Filipo R. 2005. Schooling and educational 
performance in children and adolescents 
wearing cochlear implants. Cochlear Implants 
Int 6(3):147-56.

Carmel E, Kronenberg J, Wolf M, Migirov L. 
2011. Telephone use among cochlear implanted 
children. Acta Otolaryngol 131(2):156-60.

Ceh KM, Bervinchak DM, Francis HW. 2013. 
Early literacy gains in children with cochlear 
implants. Otol Neurotol 34(3):416-21.

Cleary M & Pisoni DB. 2002. Talker 
discrimination by prelingually deaf children 
with cochlear implants: preliminary results. Ann 
Otol Rhinol Laryngol Suppl 189:113-8.

Colletti L. 2009. Long-term follow-up of infants 
(4-11 months) fitted with cochlear implants. 
Acta Otolaryngol 129(6):361-6.

Colletti L, Mandalà M, Zoccante L, Shannon RV, 
Colletti V. 2011. Infants versus older children 
fitted with cochlear implants: performance 
over 10 years. Int J Pediatr Otorhinolaryngol 
75:504-9.

Colletti L, Mandalà M, Colletti V. 2012. Cochlear 
implants in children younger than 6 months. 
Otolaryngol Head Neck Surg 147:139–46.

Connor CM & Zwolan TA. 2004. Examining 
multiple sources of influence on the reading 
comprehension skills of children who use 
cochlear implants. J Speech Lang Hear Res 
47(3):509-26.

Davidson LS, Geers AE, Blamey, PJ, Tobey 
EA, Brenner CA. 2011. Factors contributing 
to speech perception scores in long-term 
pediatric cochlear implant users. Ear Hear 32(1 
Suppl):19S-26S.



19

De Raeve L. 2010. A Longitudinal Study on 
Auditory Perception and Speech Intelligibility 
in Deaf Children Implanted Younger Than 18 
Months in Comparison to Those Implanted at 
Later Ages. Otol Neurotol 31(8):1261-7. 

Dettman SJ, Pinder D, Briggs RJ, Dowell RC, 
Leigh JR. 2007. Communication development 
in children who receive the cochlear implant 
younger than 12 months: risks versus benefits. 
Ear Hear 28(2 Suppl):11S-18S.

Ertmer DJ & Goffman LA. 2011. Speech 
production accuracy and variability in young 
cochlear implant recipients: comparisons with 
typically developing age-peers. J Speech Lang 
Hear Res 54(1):177-89.

Fazel MZ, Gray RF. Patient employment 
status and satisfaction following cochlear 
implantation. Cochlear Implants Int 8(2):87-91.

Francis HW, Koch ME, Wyatt JR, Niparko JK. 
1999. Trends in Educational Placement and 
Cost-Benefit Considerations in Children with 
Cochlear Implants. Arch Otolaryngol Head Neck 
Surg 125(5):499-505.

Geers AE. 2003. Predictors of reading skill 
development in children with early cochlear 
implantation. Ear Hear 24:59S-68S.

Geers A, Tobey E, Moog J, Brenner C. 2008. 
Long-term outcomes of cochlear implantation 
in the preschool years: from elementary grades 
to high school. Int J Audiol 47(Suppl. 2):S21-S30.

Geers AE, Moog JS, Biedenstein J, Brenner C, 
Hayes H. 2009. Spoken language scores of 
children using cochlear implants compared to 

hearing age-mates at school entry. J Deaf Stud 
Deaf Educ 14(3):371-85.

Geers AE & Hayes H. 2011. Reading, writing, and 
phonological processing skills of adolescents 
with 10 or more years of cochlear implant 
experience. Ear Hear 32(1 Suppl):49S-59S.

Geers AE, Brenner CA, Tobey EA. 2011. Long-
Term Outcomes of Cochlear Implantation 
in Early Childhood: Sample Characteristics 
and Data Collection Methods. Ear Hear 32(1 
Suppl):2S-12S.

Gfeller K, Witt SA, Spencer L, Stordahl J, Tomblin 
JB. 1999. Musical involvement and enjoyment 
of children using cochlear implants. Volta 
Review 100(4):213–233.

Gfeller K, Driscoll V, Kenworthy M, Van Voorst 
T. 2011. Music therapy for preschool cochlear 
implant recipients. Music Ther Prospect 
29(1):39-49.

Gifford RH, Shallop JK, Peterson AM. 2008. 
Speech Recognition Materials and Ceiling 
Effects: Considerations for Cochlear Implant 
Programs. Audiol Neurootol 13(3):193-205.

Gifford RH, Olund AP, DeJong M. 2011. Improving 
Speech Perception in Noise for Children with 
Cochlear Implants. J Am Acad Audiol 22:623-32.

Holman MA, Carlson ML, Driscoll CL, Grim 
KJ, Petersson RS, Sladen DP, Flick RP. 2013. 
Cochlear implantation in children 12 months of 
age and younger. Otol Neurotol 34(2):251-8.



SWITCHED 
ON FOR LIFE:
benefits for children from access
to hearing loss care

20

Huber M, Wolfgang H, Klaus A. 2008. 
Education and training of young people who 
grew up with cochlear implants. Int J Pediatr 
Otorhinolaryngol 72(9):1393-403.

Huttunen K, Rimmanen S, Vikman S, 
Virokannas N, Sorri M, Archbold S, et al. 2009. 
Parents’ views on the quality of life of their 
children 2-3 years after cochlear implantation. 
Int J Pediatr Otorhinolaryngol 73(12):1786-94.

Lassaletta L, Castro A, Bastarrica M, Pérez-
Mora R, Herrán B, Sanz L, de Sarriá J, Gavilán J. 
2008. Changes in listening habits and quality 
of musical sound after cochlear implantation. 
Otolaryngol Head Neck Surg 138(3):363-7.

Leigh J, Dettman S, Dowell R, Briggs R. 2013. 
Communication development in children who 
receive a cochlear implant by 12 months of age. 
Otol Neurotol 34(3):443-50.

Loy B, Warner-Czyz A, Tong L, Tobey E, Roland P. 
2010. The children speak: An examination of the 
quality of life of pediatric cochlear implant users. 
Otolaryngol Head Neck Surg 142(2):247-53.

Lyxell B, Wass M, Sahlén B, Samuelsson C, 
Asker-Árnason L, Ibertsson T, Mäki-Torkko 
E, Larsby B, Hällgren M. 2009. Cognitive 
development, reading and prosodic skills in 
children with cochlear implants. Scand J Psychol 
50(5):463-74.

Manrique M, Cervera-Paz FJ, Huarte A, 
Molina M. 2004. Prospective long-term 
auditory results of cochlear implantation 
in prelinguistically deafened children: the 
importance of early implantation. Acta 
Otolaryngol Suppl (552):55-63.

May-Mederake B. 2012. Early intervention 
and assessment of speech and language 
development in young children with cochlear 
implants. Int J Pediatr Otohinolaryngol 
76(7):939-46.

MED-EL. 2013. About Hearing: The Audiogram. 
http://www.medel.com/int/audiogram/. 
Accessed 16-Jan-2014.

Meserole RL, Carson CM, Riley AW, Wang 
NY, Quittner AL, Eisenberg LS, et al. 2013. 
Assessment of health-related quality of life 6 
years after childhood cochlear implantation. 
Qual Lif Res. Aug 23: Epub ahead of print.

Moog JS. 2002. Changing expectations for 
children with cochlear implants. Ann Otol Rhinol 
Laryngol Suppl 189:138-42.

Moog JS, Geers AE, Gustus CH, Brenner CA. 
2011. Psychosocial Adjustment in Adolescents 
Who Have Used Cochlear Implants Since 
Preschool. Ear Hear 32(1 Suppl):75S-83S.

Necula V, Cosgarea M, Necula SE. 2013. 
Health-related quality of life in cochlear 
implanted patients in Romania. Int J Pediatr 
Otorhinolaryngol 77(2):216-22.

Nicholas JG, Geers AE. 2003. Personal, 
social, and family adjustment in school-aged 
children with a cochlear implant. Ear Hear 24(1 
Suppl):69S-81S.

Nicholas JG & Geers AE. 2007. Will they catch 
up? The role of age at cochlear implantation in 
the spoken language development of children 
with severe hearing loss. J Speech Lang Hear 
Res 50(4):1048-62.



21

Nikolopoulos TP, O’Donoghue GM, Archbold 
S. 1999. Age at implantation: Its importance 
in pediatric cochlear implantation. The 
Laryngoscope 109:595-9.

Peixoto MC, Spratley J, Oliveira G, Martins 
J, Bastos J, Ribeiro C. 2013. Effectiveness of 
cochlear implants in children: long term results. 
Int J Pediatr Otorhinolaryngol 77(4):462-8.

Percy-Smith L, Cayé-Thomasen P, Gudman M, 
Jensen JH, Thomsen J. 2008. Self-esteem and 
social well-being of children with cochlear 
implant compared to normal-hearing children. 
Int J Pediatr Otorhinolaryngol 72(7):1113-20.

Phillips L, Hassanzadeh S, Kosaner J, Martin J, 
Deibl M, Anderson I. 2009. Comparing auditory 
production and speech production outcomes: 
non-language specific assessment of auditory 
perception and speech production in children 
with cochlear implants. Cochlear Implants Int. 
10(2):92-102.

Rembar SH, Lind O, Romundstad P, Helvik AS. 
2012. Psychological well-being among cochlear 
implant users: a comparison with the general 
population. Cochlear Implants Int 13(1):41-9.

Riss D, Hamzavi JS, Katzinger M, Baumgartner 
WD, Kaider A, Gstoettner W, Arnoldner C. 
2011. Effects of fine structure and extended 
low frequencies in pediatric cochlear implant 
recipients. Int J Pediatr Otorhinolaryngol 
75(4):573-8.

Sahli S, Arslan U, Belgin E. 2009. Depressive 
emotioning in adolescents with cochlear 
implant and normal hearing. Int J Pediatr 
Otorhinolaryngol 73(12):1774-9.

Schorr EA, Roth FP, Fox NA. 2009. Quality 
of Life for Children with Cochlear Implants: 
Perceived Benefits and Problems and the 
Perception of Single Words and Emotional 
Sounds. J Speech Lang Hear Res 52(1):141-52.

Spencer LJ, Barker BB, Tomblin JB. 2003. 
Exploring the language and literary outcomes 
of pediatric cochlear implant users. Ear Hear 
24(3):236-47.

Spencer LJ, Gantz BJ, Knutson JF. 2004. 
Outcomes and Achievement of Students Who 
Grew Up with Access to Cochlear Implants. 
Laryngoscope 114(9):1576-81.

Spencer LJ, Tomblin JB, Gantz BJ. 2012. Growing 
Up With a Cochlear Implant: Education, 
Vocation, and Affiliation. J Deaf Stud Deaf Educ 
17(4):483-98.

Stacey PC, Fortnum HM, Barton GR, 
Summerfield AQ. 2006. Hearing-impaired 
children in the United Kingdom, I: Auditory 
performance, communication skills, educational 
achievements, quality of life, and cochlear 
implantation. Ear Hear 27(2):161-86.

Stickney GS, Zeng FG, Litovsky R, Assmann P. 
2004. Cochlear implant speech recognition with 
speech markers. J Acoust Soc Am 116(2):1081-91.

Tait M, Nikolopoulos TP, Archbold S, 
O’Donoghue GM. 2001. Use of the telephone in 
prelingually deaf children with a multichannel 
cochlear implant. Otol Neurotol 22(1):47-52.

Theunissen SC, Rieffe C, Kouwenberg M, De 
Raeve L, Soede W, Briaire JJ, et al. 2012. Anxiety 
in children with hearing aids or cochlear 
implants compared to normally hearing 
controls. Laryngoscope 122(3):654-9.



SWITCHED 
ON FOR LIFE:
benefits for children from access
to hearing loss care

22

Tomblin JB, Spencer L, Flock S, Tyler R, Gantz. 
1999. A comparison of language achievement 
in children with cochlear implants and children 
using hearing aids. J Speech Lang Hear Res 
42(2):497-509.

Trehub SE, Vongpaisal T, Nakata T. 2009. Music 
in lives of deaf children with cochlear implants. 
Ann N Y Acad Sci 1169:534-42.

Venail F, Vieu A, Artieres F, Mondain M, 
Uziel A. 2010. Educational and Employment 
Achievements in Prelingually Deaf Children 
Who Receive Cochlear Implants. Arch 
Otolaryngol Head Neck Surg 136(4):366-72. 

Vermeire K, Kleine Punte A, van de Heyning P. 
2010. Better speech recognition in noise with 
the Fine Structure Processing coding strategy. 
ORL J Otorhinolaryngol Relat Spec 72(6):305-11.

Vermeulen AM, Van Bon W, Schreuder R., 
Knoors H, Snik A. 2007. Reading comprehension 
of deaf children with cochlear implants. J Deaf 
Stud Deaf Educ 12:283-302.

Vongpaisal T, Trehub SE, Schellenberg EG, van 
Lieshout P, Papsin BC. 2010. Children with 
cochlear implants recognize their mother’s 
voice. Ear Hear 31(4):555-66.

Waltzman SB, Cohen NL, Green J, Roland JT Jr. 
2002. Long-term effects of cochlear implants 
in children. Otolaryngol Head Neck Surg 
126(5):505-11.

World Health Organization. Neonatal and 
infant hearing screening. Current issues and 
guiding principles for action. Outcome of a 
WHO informal consultation held at WHO head-
quarters, Geneva, Switzerland, 9-10 November, 
2009. Geneva; WHO. 2010.

World Health Organization. 2012. WHO 
global estimates on prevalence of hearing 
loss. Mortality and Burden of Diseases and 
Prevention of Blindness and Deafness. 
Available online: http://www.who.int/pbd/
deafness/WHO_GE_HL.pdf. Accessed: 10-Dec-
2013.

Zeng H, Chen Z, Shi J, Y Wu, Yin S. 2013. 
Categories of Auditory Performance and 
Speech intelligibility ratings of early-implanted 
children without speech training. PLoS One. 
8(1):e53852. 



Children with cochlear implants achieve higher 

levels of speech understanding, speech production, 

reading, educational advancement, professional 

status, and quality-of-life than do profoundly deaf 

children without cochlear implants or hearing aids.

23



www.hearring.com
info@hearring.com


