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receive a rudimentary education. Consequently, they will not have 
the same earning potential and career opportunities as their peers. 
They may not be able to work at all, remaining financially dependent on 
others. Besides the negative psychological and social implications for 
them and their families, their economic contribution to their country 
will also be limited.  

SOuNd SOluTIONS

There is, however, an increasing range of technical solutions for 
hearing impairment, including implantable hearing devices such 
as cochlear implants (CIs). (See ‘Hearing and implantable hearing 
solutions’, page 14.) deaf or severely hearing-impaired children who 
receive an implantable hearing device in the early years of life can look forward 
to developing a level of hearing and speech on a par with their normal-hearing 
peers.  As a result, they can, with support, attend a mainstream school and have 
the same educational and career opportunities.

The World Health Organization (WHO) recommends that anyone who would 
benefit should have access to CIs when possible. However, at 50,000, the annual 
global sales of these devices are well below the minimum of 134,000 per year 
needed to provide just one implant for every child with a severe to profound 
sensorineural hearing loss (see page 17).3 

unfortunately, the countries with the greatest need are the least likely to provide 
CIs. Hearing impairment rates are notably higher in developing countries, which 
on the whole do not have extensive audiology or medical services. According to 
WHO figures, sub-Saharan Africa has nearly four times as many people with a 
disabling hearing loss as high-income countries such as the uS, Canada, Australia 
and most of Europe. 

MANIFESTO FOr AFrICA

MEd-El’s vision for 2020 is to enable the maximum possible number of children 
who would benefit from implantation to receive a CI before their fifth birthday. We 
believe that the best way to achieve this is to work with companies, clinics and 
professionals to support the development of a local infrastructure, establishing 
a complete service, from implantation to aftercare and rehabilitation. This is in 
contrast to a fly-in, fly-out approach, when patients either travel abroad for 
treatment or receive treatment from a foreign doctor who then returns home, 
leaving them without vital support and aftercare.  

We believe this local development strategy is beneficial and cost-effective for 
the children and their families, and will also help develop local medical services, 
training doctors, audiologists and speech therapists in new skills.

"Our corporate mission is now 
the same as our personal mission 
from the start: to overcome 
hearing loss as a barrier to 
communication and quality  
of life."

Dr Ingeborg Hochmair,  

co-founder and CEO of MED-EL

The challenge ahead
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Just for one moment, imagine that you are a very young 
child. You can see people’s lips moving when they look at 
you. They seem to expect a reaction but you have no idea 
what you’re supposed to do. As you get older, you can also 
see that when they move their lips they can communicate 
with each other. But you don’t know how to do this. You 
struggle to convey your basic needs: hunger, thirst, tired-
ness…but no one seems to understand. Sometimes they 
get angry with you, which feels unfair. You know you are 
different but you don’t know why. 

You feel increasingly frustrated, anxious and isolated.

How this story unfolds for the 32 million children worldwide who have a disabling 
hearing problem1 is heavily dependent on what health services are available to 
them. If there is no auditory screening, their impairment may not be detected 
for two to three years, or longer if it’s mistaken for a cognitive impairment. This 
delays their speech and language development and has wide-ranging social 
consequences, reducing and sometimes preventing communication with family, 
peers and the wider community. This often results in social isolation and even 
stigma. If they are unable to attend a mainstream school, they may not even 
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Between three and six in 1,000 children worldwide are born 
with a hearing problem in one or both ears, making hearing 
impairment one of the most common disorders in newborns.4

Thanks to the latest technological innovations, there is now a whole range of 
potential solutions that could enable most of these children to enjoy the same 
quality of life and opportunities as their normal-hearing peers (see ‘Hearing 
and implantable hearing solutions‘, page 14). 

However, late diagnosis and a lack of awareness and availability of these 
solutions mean that many children around the world are not receiving the help 
they so desperately need. 

THE IMPACT 

As verbal communication and hearing are the basis of social interaction and 
education, untreated hearing loss can have wide-ranging social, educational 
and economic consequences, not just for the children affected but their 
families, communities and society as a whole. 

SOCIAl CONNEC T IONS

If children have never heard how a word is spoken, or even the sound of their 
own voices, they will find it difficult, if not impossible, to reproduce the correct 
sound, delaying or even preventing speech development. This, in turn, impacts 
on ability to communicate, first with family then with peers, teachers and the 
wider community, for instance limiting involvement in any cultural activities 
that involve music, dance or storytelling.

A lack of communication skills means that someone will be less likely to receive 
the services and assistance they need and more likely to be dependent on 
others, such as close family. As a result, people with a hearing impairment 
are at risk of being pushed to the margins of society. In some cultures, this 
marginalisation may be exacerbated by certain traditional beliefs, for instance 
that hearing impairments are the result of ancestral curses. This can cause 
stigmatisation whereby families hide them away from the community.5 And 
social isolation can have a negative effect on a person’s psychological wellbeing, 
causing feelings of loneliness, isolation, and frustration.6

4  Special report No. 1: Basic Information on Hearing, MEd-El: Innsbruck 
5  World report on disability, World Bank/World Health Organization (2011);  
 http://whqlibdoc.who.int/hq/2011/WHO_NMH_VIP_11.01_eng.pdf?ua=1 Accessed 5 May 2015
6  WHO Fact sheet N°300 http://www.who.int/mediacentre/factsheets/fs300/en/ Accessed 27 April 2015

Hearing impairment: an overview

“Not only does the individual 
person have to deal with an 
untreated hearing loss, but also 
his or her children, parents, 
friends, employers, colleagues – 
in short: society.”

Special Report No. 1:  

Basic Information on Hearing,  

MED-EL: Innsbruck

Hearing 
impairment:  
an overview
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THE IMPOrTANCE OF SCrEENINg ANd EArlY dIAgNOSIS

Early detection of hearing loss is crucial if its impact on a child’s development 
is to be minimised. The sooner hearing impairment is diagnosed, the sooner it 
can be addressed, at the very least by giving the children and their families an 
opportunity to learn a method of communication such as lip-reading and sign 
language.

However, if a hearing implant is appropriate, and the correct follow-up care 
and auditory training are available, it’s important that the surgery takes place 
as early as possible. Sound stimulates the auditory pathways in the brain but if 
no sound is heard at all for the first few years of life, the auditory part of the 
brain does not develop and a child’s capacity to then achieve a normal degree 
of hearing, even with a hearing device, will be compromised. For optimum 
results, implantation should take place in the first year of life but it can still be 
beneficial at a later stage.14 For example, studies have illustrated that children 
who received implants in both ears up to the age of three and a half years were 
able to make the most of the brain’s ability to learn.15

The WHO suggests that pre-school, school and occupational screening for 
ear diseases and hearing loss is an effective tool for early identification and 
management of hearing loss.16 In lagos, Nigeria, the feasibility of using routine 
immunisation clinics as an effective platform for conducting community-based 
auditory screening for infants has been shown.17

14 Parents’ guide on early diagnosis of hearing loss in newborns – newborn hearing screening, Medical university Vienna
15 Sharma, A., and dorman, M. (2006). Central Auditory development in Children with Cochlear Implants: Clinical Implications.  
 Advances in Otorhinolaryngology. Vol 64. Basel: Karger pp 66-88.
16 WHO (2010) Newborn and infant hearing screening, Current issues and guiding principles for action, Outcome of a 
 WHO informal consultation held at WHO Headquarters, geneva, Switzerland, 09–10 November 2009. 
 http://www.who.int/blindness/publications/Newborn_and_Infant_Hearing_Screening_report.pdf Accessed 5 May 2015
17 Olusanya, B.O.; Wirz S.l, luxon l.M. (2008) Community-based infant hearing screening for early detection of permanent 
 hearing loss in lagos, Nigeria: a crosssectional study; Bulletin of the World Health Organization 2008;86:956-963. doi: 
 10.2471/BlT.07.050005, online: http://www.who.int/bulletin/volumes/86/12/07-050005/en/Accessed 5 May 2015
18 WHO Fact sheet N°300 http://www.who.int/mediacentre/factsheets/fs300/en/ Accessed 27 April 2015

Around half of all hearing loss 
cases could be prevented, 
according to the WHO.18 
Effective measures include 
routine vaccination programmes 
for infectious diseases that can 
potentially damage hearing, 
such as measles, meningitis, 
rubella and mumps, and effective 
antenatal and perinatal care such 
as screening pregnant women for 
infections and routine hearing 
screening of all newborn babies. 

Hearing impairment: an overview

uNdErSTANdINg ANd EduC AT ION

Problems with hearing and verbal communication have a direct impact on 
a child’s ability to understand what is being said and to respond, making 
education challenging.

research shows that the development of reading skills is slower in deaf 
children. A 2006 dutch study on 464 profoundly deaf people aged six to 20, 
concluded that their reading skills were well below those of their normal-
hearing peers.7 And, as reading is fundamental to education, that creates a 
barrier to attainment. 

Children who are profoundly deaf and who have not developed adequate 
functional language need to be enrolled in special schools that cater for their 
specific needs. However, there are very few schools and colleges with these 
services in many African countries, which means that many children with a 
disabling level of hearing impairment simply miss out on an education.8

This is in stark contrast to the attainment of deaf children who are fitted 
with a cochlear implant (CI) at an early age. Most children with CIs can attend 
mainstream schools and research shows that these children do not display 
any significant differences in hearing and speaking abilities from their hearing 
peers.9

INCOME ANd THE ECONOMY 

Education is recognised by the united Nations declaration as a human right,10  
central to life and development. This is not surprising since a lack of formal 
education severely limits employment opportunities and earning potential. 
Consequently, it has an indirect effect on economic contribution to society.11

People living with hearing loss are much more likely to be unemployed than 
those with normal hearing,12 and statistics show that people with hearing 
impairments who are employed earn up to 60 per cent less than those with 
normal hearing.13 This has a ripple effect on the economy, limiting contributions 
through income tax.

“It is recommended that a policy 
of universal neonatal screening 
be adopted in all countries and 

communities with available 
rehabilitation services and that 
the policy be extended to other 

countries and communities 
as rehabilitation services are 

established.”

World Health Organization, 2010

7  Wauters l.N. et al. reading Comprehension of dutch deaf Children, reading and Writing 19(1), 2006: 49-76.
8  WHO Prevention of deafness and Hearing Impairment, report by the director general A39/14, 1986 In: WHO (b) 2011).
9 Special report No. 1: Basic Information on Hearing, MEd-El: Innsbruck
10 universal declaration of Human rights, united Nations general Assembly resolution 217 A (III) of 10 december 1948.
11 Krishnamoorthy, K.; Samy, r. N.; Shoman, N. (2014) The challenges of starting a cochlear implant programme in a  
 developing country. Current Opinion in Otolaryngology & Head and Neck Surgery
12 Evaluation of the social and economic costs of hearing impairment. A report for Hear-it. Bridget Shield, October 2006
13 Evaluation of the social and economic costs of hearing impairment. A report for Hear-it. Bridget Shield, October 2006
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As we’ve seen in ‘Hearing impairment: an overview’ (page 6), reasons for these 
higher rates include lower levels of vaccinations against diseases that can damage 
hearing and a lack of screening, which delays diagnosis – and treatment – of 
hearing impairment.

PrOVISION OF SErVICES 

In most European countries, children born with a hearing impairment are usually 
diagnosed early, often during routine newborn screening. They can then receive 
medical treatment and go on to enjoy the benefits of mainstream education. For 
instance, in England 85 per cent of deaf children attend mainstream schools.22  

The remaining 15 per cent have access to special schools. 

However, the countries with the greatest need have the fewest services. Many 
African countries don’t have extensive audiology and ear care programmes and 
as a result, many children born with severe hearing loss are unlikely even to 
attend primary school if there is no special school in their area. This impacts on 
their educational attainment and career opportunities, putting them at a social 
and economic disadvantage for the rest of their lives.

ACCESS TO HEArINg SOluTIONS

To minimise the impact of hearing loss on a child’s development and educational 
achievements, the WHO recommends that anyone who would benefit should 
have access to the use of hearing devices, such as hearing aids and cochlear 
implants (CIs).

unfortunately, access to both hearing aids and CIs is low. Current access to 
hearing aids meets less than 10 per cent of global need and less than three per 
cent of developing countries’ needs.23

CI coverage is even lower. In 2013, just 50,000 CIs were implanted worldwide. 
Approximately 30,000 of these were implanted in children and, as some of these 
children received implants for both ears, it’s estimated that just 25,000 children 
benefited. An estimated 134 million children are born each year. With one to 
three newborns per 1,000 having a hearing loss that is treatable only with a CI, 
a minimum of 134,000 CIs a year would be needed to provide just one implant 
for every child who has a severe to profound sensorineural hearing loss.24

However, it’s preferable if children who have a hearing impairment in both ears 
receive two implants (bilateral implantation). This results in improved speech 
understanding in noisy environments, with better speech recognition and sound 
localisation.25

22 Hands up for help report 2010, National deaf Children’s Society, uK; www.ndcs.org.uk/document.rm?id=5235 
 Accessed 5 May 2015
23 WHO Fact sheet N°300 http://www.who.int/mediacentre/factsheets/fs300/en/ Accessed 27 April 2015
24 http://www.medel.com/cochlear-implants-facts/ Accessed 29 April 2015 
25 laske r.d., et al., 2009. Subjective and Objective results after bilateral cochlear implantation in adults. Otol Neurotol.  
 Vol. 30. pp.313-318

Current situation in Africa

“Cochlear implantation allows 
people to follow a normal career, 
thus positively impacting on our 
economy. Hearing also facilitates 
learning, because auditory input 
is extremely important for brain 
development. In the future there 
may be no one in Austria with 
profound hearing loss due to 
cochlear implant surgery.”

Professor Dr Wolfgang Gstöttner, 

Head of the Department for Ear, Nose 

and Throat Diseases at the Medical 

University of Vienna, Special Report, 

MED-EL, 2012

In 2013, just 50,000 CIs were 
implanted worldwide... A minimum 
of 134,000 CIs a year would 
be needed to provide just one 
implant for every child who has a 
severe to profound sensorineural 
hearing loss.

Hearing loss affects an estimated 360 million people around 
the globe to a disabling degree, according to the World Health 
Organization (WHO).19

However, the condition is not evenly distributed. Two-thirds of the world’s 
hearing-impaired population live in developing countries.20 In the Middle East 
and north Africa, levels of disabling hearing loss are nearly double that of high-
income countries such as the uS, Canada, Australia and most of Europe, while 
levels in sub-Saharan Africa are nearly four times as high.

There’s a direct link between income and education and hearing problems – data 
shows that prevalence of hearing impairment among children decreases as a 
country’s wealth rises and also as parents’ literacy levels rise.21

19 WHO Fact sheet N°300 http://www.who.int/mediacentre/factsheets/fs300/en/ Accessed 27 April 2015
20 Worldwide hearing care for developing countries, WHO and WWHearing, http://www.who.int/pbd/deafness/activities/ 
 WWHearing/en/ Accessed 5 May 2015
21 WHO global estimates on prevalence of hearing loss, Mortality and Burden of diseases and Prevention of Blindness and  
 deafness, WHO 2012
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ECONOMIC BENEF ITS

Increased earning potential means increased contribution to the economy 
through income tax. According to a 2006 study on the social and economic 
impacts of hearing loss in Europe, those who develop severe to profound hearing 
loss before they reach retirement age potentially lose a substantial amount of 
income in the course of their working life, depending on the timing of the onset 
of deafness.34

In developed countries, studies on the cost-effectiveness of CIs have shown 
the provision of one CI per patient to be more cost-effective than hearing aids 
for children who are profoundly deaf in both ears. This is the case even when 
studies do not consider long-term benefits such as reduced educational costs 
or expanded earning opportunities.35

34 Evaluation of the social and economic costs of hearing impairment. A report for Hear-it. Bridget Shield, October 2006
35 Summerfield AQ, lovett rE, Bellenger H, Batten g (2010) Estimates of the cost-effectiveness of pediatric bilateral cochlear 

implantation. Ear Hear 31(5):611-24. Barton gr, Stacey PC, Fortnum HM. Summerfield AQ (2006) Hearing-impaired children 
 in the united Kingdom, IV: cost-effectiveness of pediatric cochlear implantation. Ear Hear 27(5):575-88.
36 The guardian, The ‚bionic ear‘: the couple who helped the world to hear, 10 August 2014, online:  
 http://www.theguardian.com/business/2014/aug/10/bionic-ear-couple-hochmairs-cochlear-implant-innovators 

Accessed 5 May 2015
37 gifford rH, Shallop JK, Peterson AM. 2008. Speech recognition Materials and Ceiling Effects: Considerations for 

Cochlear Implant Programs. Audiol Neurootol 13(3):193-205.

“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.”

Gifford et al., 200837

Current situation in Africa
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“Face-to-face conversation is 
still the most important mode 
of communication… if hearing 

loss prevents a person from 
communicating face-to-face, 
they will fall behind quickly in 

mainstream society. Among their 
other benefits, cochlear implants, 

and hearing implants or hearing 
aids, can help people with hearing 

loss communicate face-to-face; 
thereby making it more likely that 

they will integrate into society.”  

Professor Dr Wolfgang Gstöttner, 

Head of the Department for Ear, Nose 

and Throat Diseases at the Medical 

University of Vienna, Special Report, 

MED-EL, 2012

“The therapy with a cochlear 
implant is cost-effective because 
it is a life-changing device. If you 

implant a little child, then the 
child can most likely attend a 

normal school, it can get a really 
good education, it can get a 

good job, it can become a good 
taxpayer. Even not considering 
the improvement in the quality 

of life for the individual, it really 
works for society.” 

MED-EL CEO and co-founder  

Ingeborg Hochmair, 2014 In:  

The Guardian36

BENEFITS OF HEArINg IMPlANTS

There is now growing evidence that CIs bring personal, social and economic 
benefits both for individuals and society. Here are a few key examples. 

QuAl IT Y OF l IFE

research shows that children and adolescents with CIs are able to achieve 
the same levels of quality of life and psychological wellbeing enjoyed by their 
normal-hearing peers.26 

Much of this is based on the high standard of hearing and speech reached by 
children who are implanted at a young age. In a five-year study of 700 children, 
those of all age groups showed clear and quick benefits from their implants: 
the parents observed significant improvements in their child’s listening abilities, 
particularly in the six months after the first fitting of the device.27

In a 2010 study, not only did children who were implanted before the age of 
two years develop the same level of auditory development as their peers but, 
astonishingly, they did so more quickly.28 Not surprisingly, quality-of-life outcomes 
strongly correlate with auditory perception and speech production scores.29

EduC AT IONAl AT TA INMENT ANd EMPlOYMENT

research shows that children with CIs perform better at school and have better 
career prospects than their non-implanted hearing-impaired peers.30

A high proportion also attend mainstream schools, especially those who receive 
their implant before the age of five years.31 In a study of 50 implanted deaf 
children who had never been able to hear naturally, 96 per cent were attending 
mainstream schools and 64 per cent were following the same study programme 
as their normal-hearing peers.32 

research also shows that many children who receive a CI achieve employment 
levels similar to those of their normal-hearing peers.33

26 rembar SH et al., 2012. Psychological well-being among cochlear implant users: a comparison with the general 
 population. Cochlear Implants Int 13(1):41-9.
 loy B et al., 2010. The children speak: An examination of the quality of life of pediatric cochlear implant users. 

Otolaryngol Head Neck Surg 142(2):247-53.
Meserole rl 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.

27 Brachmaier J, Schramm B (2009) Parent observation – an effective assessment method for early speech and 
 language development? Presented at 9th European Symposium on Paediatric CI, 14–17 May,Warsaw, Poland.
28 May-Mederake et al., 2010, Evaluation of auditory development in infants and toddlers who received cochlear 
 implants under the age of 24 months with the littlEArS1 Auditory Questionnaire
29 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.
30 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.
31 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.

32 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.
33 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.
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Hearing and implantable hearing solutions

Hearing and 
implantable 
hearing 
solutions
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Audio 
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The audio processor detects sounds and transmits them to the  
implant as electrical signals. 

The implant converts these signals into electrical pulses that are sent  
to the electrode array in the cochlea. 

In the cochlea, these electrical pulses bypass the non-functioning hair  
cells by directly stimulating the nerve fibres connected to the hair cells.

The nerve fibres send signals along the auditory nerve to the brain,  
where the signals are perceived as sound.

4

1

2

3

A cochlear implant system replicates the sense of hearing by electrically stimulating  
the cochlea, bypassing the non-functioning hair cells of the inner ear.

HEArINg WITH A COCHlEAr IMPlANT 

HOW HEArINg WOrKS

Ears pick up sound and change it into information that the brain can interpret, 
such as speech or music.

The ear is divided into three sections: the outer ear, the middle ear and the 
inner ear. Every sound causes vibrations in the air, known as sound waves, 
which are received by the outer ear. The outer ear works in a similar way to 
a funnel, concentrating the sound waves, which reach the eardrum at the 
intersection between the outer and middle ear. 

The vibrations caused by the sound waves then travel to the three tiny bones in 
the middle ear, known as ossicles, which transmit the vibrations to the cochlea, 
a spiral-shaped, fluid-filled tube in the inner ear. The vibrations cause the fluid 
in the cochlea to move, activating tiny sensory hair cells, which send electrical 
impulses to the auditory nerve. Finally, the auditory nerve sends the sound 
information to the brain, where it is interpreted.
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TYPES OF HEArINg IMPAIrMENT

CONduC T IVE HEArINg lOSS

This is caused by a blockage in the outer or middle ear, preventing sound waves 
from reaching the sensory hair cells in the inner ear. Conductive hearing loss 
has a plugging effect in the ear: sounds from the outside are difficult to hear, 
but the person’s own voice or chewing can be heard clearly. The blockage 
may be temporary or permanent, and the degree varies, though it’s usually 
mild or moderate. Possible causes include ear infections, excessive earwax, a 
foreign object trapped inside the ear canal, a hole in the eardrum or a problem 
preventing the three ossicles, the small bones in the middle ear, from vibrating.

Solutions: 
Medication, surgery, hearing aids, middle ear implants (MEIs) or bone conduction 
implants, depending on the cause.

SENSOrINEur Al HEArINg lOSS

usually permanent, this type of hearing impairment is caused by missing or 
damaged sensory hair cells in the inner ear. The function of these hair cells is 
to send electrical signals to the auditory nerve, so if the cells are not working 
properly, some sound information will not reach the brain. The level of hearing 
loss can vary from very little to complete deafness, depending on the number 
of hair cells affected. Sensorineural hearing loss can be present from birth or 
happen early or late in life, due to exposure to too much noise, smoking, some 
diseases, certain medications or ageing.

Solutions: 
Hearing aids, MEIs or cochlear implants (CIs), depending on the severity of the 
hearing loss. CIs are appropriate for severe or profound sensorineural hearing 
loss.

M IxEd HEArINg lOSS 

This is a combination of sensorineural and conductive hearing loss. 

Solutions: 
Medication, surgery, hearing aids, MEIs or bone conduction implants, depending 
on the root cause of the condition.

NEurAl HEArINg lOSS 

This type of hearing loss is usually profound and permanent, and caused by an 
absent or damaged auditory nerve. unfortunately hearing aids and CIs cannot 
help because the nerve is not able to pass on sound information to the brain.

Solution: 
An auditory brainstem implant. 

Hearing and implantable hearing solutionsHearing and implantable hearing solutions

CAuSES OF HEArINg IMPAIrMENT

One small problem within this complex system can make a huge difference to 
whether, or how well, someone can hear. 

Hearing problems can be either present at birth (congenital) or acquired at any 
stage of life. More than 50 per cent of deafness at birth is caused by hereditary 
genetic factors.38 Acquired hearing problems are primarily due to infectious 
diseases such as meningitis, measles or mumps, usually in childhood. However, 
they can also be due to complications at birth, chronic ear infections such as 
otitis media or a head injury. Exposure to excessive noise and certain types of 
drugs can cause hearing loss too.

dEgrEES OF HEArINg IMPAIrMENT

The volume of sound is measured in units called decibels (dB). ‘Hearing loss’ 
can be defined as a loss of 26 dB or more in either or both ears, and can further 
be categorised, depending on the degree of decibel loss, as follows:

• Mild – 26 to 40 dB
• Moderate – 41 to 60 dB
• Severe – 61 to 80 dB
• Profound – greater than 80 dB

The World Health Organization (WHO) defines disabling hearing loss as a 
hearing loss greater than 40 dB in the better-hearing ear of an adult (15 years 
or older) and greater than 30 dB in the better-hearing ear of a child. 
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Hearing loss in decibels

THE AudIOgrAM

The audiogram provides a 
picture of degrees of hearing 
loss. Here‘s a guide to the 
volume of everyday sounds  
in decibels:
25dB leaves rustling
30 dB A whisper 
40 dB A fridge humming 
60 dB Normal conversation 
80 dB Average city traffic
110 dB Chainsaw

Source: National Institute on  
Deafness and Other Communication 
Disorders, US
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38  Smith, rJH, deafness and Hereditary Hearing loss Overview, last revision: January 9, 2014. genereviews® [Internet],  
 http://www.ncbi.nlm.nih.gov/books/NBK1434/ Accessed 5 May 2015
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MIddlE EAr IMPl ANTS (MEI)

The MEI system Vibrant Soundbridge offers an alternative to conventional 
hearing aids. While a hearing aid can only amplify sounds, the Soundbridge 
converts the sound into mechanical vibrations that directly stimulate the 
middle ear so even high-pitched tones can be perceived well. As with a CI, 
sounds are picked up by the microphone in the audio processor on the outside 
of the head, converted into electrical signals then transmitted through the skin 
to the implant. The implant then transmits the signals to a tiny device called a 
Floating Mass Transducer, where they are converted into mechanical vibrations 
that stimulate the middle ear structures. The vibrations are then transmitted to 
the inner ear and then to the brain, where they are perceived as sound.

Suitable for… 
Mild to severe sensorineural hearing loss as well as for conductive and mixed 
hearing losses. Candidates must have a functioning auditory nerve.

BONE CONduC T ION IMPl ANTS

With conductive or mixed hearing loss, sound cannot take its natural path 
through the outer and middle ear to the inner ear, perhaps because of a 
blockage. This is when a bone conduction implant such as the Bonebridge is 
used. This method bypasses the outer and middle ear, transmitting sound from 
an audio processor to an implant surgically fitted in the temporal bone behind 
the ear. The waves are then conducted via the bone to the inner ear, where 
they are processed naturally.

Suitable for…
Conductive hearing loss, mixed hearing loss, single-sided deafness. Candidates 
must be five years of age or older, have a functioning auditory nerve and access 
to an auditory training follow-up programme.

AudITOrY Br A INSTEM IMPl ANT (AB I)

The ABI is a hearing implant system for people with a rare genetic condition 
called neurofibromatosis type 2, which causes irreversible damage to their 
auditory nerve. Bypassing both the inner ear and the auditory nerve, the ABI 
stimulates the cochlear nucleus, providing users with a variety of hearing 
sensations to assist with sound awareness and communication. An ABI consists 
of two components, the external audio processor and the implant. 

Suitable for… 
damage to the auditory nerve caused by neurofibromatosis type 2. Candidates 
must be able to undergo intensive auditory training afterwards. 

Hearing and implantable hearing solutionsHearing and implantable hearing solutions

IMPlANTABlE HEArINg SOluTIONS

Various technologies developed by MEd-El have resulted in a wide range of 
implantable solutions to treat the various types and degrees of hearing loss, as 
follows.

COCHlEAr IMPl ANTS (C Is)

The CI provides electrical stimulation directly to the nerve fibres in the cochlea 
in the inner ear. The system consists of two parts: an externally worn audio 
processor, which sits comfortably behind or off the ear; and an internal CI, which 
is surgically placed just under the skin. The audio processor on the outside of 
the head is held above the implant by magnets. Attached to the internal part is 
an electrode lead that is implanted into the cochlea. 

Sounds are picked up by a microphone in the audio processor and converted 
into electrical signals that are sent via the implant to the electrodes in the 
cochlea. The auditory nerve picks up the signals and sends them to the auditory 
centre in the brain.

Suitable for… 
Severe to profound sensorineural hearing loss or single-sided deafness 
if insufficient benefit is derived from hearing aids. Candidates must have 
a functioning auditory nerve and access to an auditory training follow-up 
programme, which may take six to 12 months in adults and several years in 
children. 

ElEC TrIC ACOuST IC ST IMul AT ION (EAS) 

People with partial hearing loss are able to hear low-frequency sounds to a 
certain extent, but are unable to hear higher frequencies. The EAS system 
combines the technology of CIs (see above) with digital acoustic amplification.
The CI component, which consists of an external audio processor, implant and 
electrodes, stimulates the part of the cochlea responsible for high-frequency 
sounds, while the acoustic component turns up the volume on the low-
frequency sounds, taking advantage of a person’s remaining hearing. 

Suitable for…
Partial sensorineural hearing loss. Candidates must have a functioning auditory 
nerve and access to an auditory training follow-up programme.
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MEd-El has two offices in South Africa, and has been very 
active in north Africa in the past few years, but it’s still early 
days for the rest of the continent, and as yet, the numbers of 
children in these countries who are benefiting from cochlear 
implants (CIs) are still relatively low. 

However, in keeping with MEd-El’s vision for 2020 – that as many as possible 
of the world’s severely hearing-impaired children should have access to CIs 
by the age of five – we are working with local companies, clinics and medical 
professionals to provide a full user service, from implantation to rehabilitation. 

In 2005 we began working with local distributors in Morocco, followed by Algeria 
two years later and Tunisia in 2008. As a result, several thousand patients have 
since been implanted in these three countries.

Then in 2013 we began initiatives in sub-Saharan English-speaking countries 
including Nigeria, Kenya, Tanzania and more recently ghana, Sudan and uganda. 
Many of our patients were implanted abroad and are now being supported locally 
by MEd-El-trained speech therapists.

Our strategy in all countries has been to start by building an infrastructure, 
recruiting and training local distributors then speech therapists to carry out 
effective rehabilitation programmes. This is a vital part of the process, as post-
surgery auditory training is essential for implanted children and adults to learn 
to use their device effectively. We are also supporting surgeons to perform 
implantations so eventually each country will be able to provide a complete local 
service. Here are some examples of our work.

Success stories from Africa

Success  
stories from  
Africa
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ONlINE CONSulTATION
FOr PrOFESSIONAlS

As CI surgery is still very new in much of Africa, one of 
the challenges in remote areas is a lack of medically 
trained professionals. However, with internet access, this can be partly 
overcome with the help of an online consultation service. 

In the Ivory Coast, an ear, nose and throat surgeon is practising twice-
weekly consultations to support colleagues in rural areas. We hope that 
this successful initiative will be replicated in other rural areas.

SCrEENINg PrOgrAMMES

MEd-El is currently sponsoring a pilot screening programme in Kenya. research 
has shown that early diagnosis of hearing impairment is key to a child’s 
development, educational attainment and life opportunities. 
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Success stories from Africa

CASE STudIES 

rITA , AgE THrEE, FrOM KENYA

rita was MEd-El’s first patient in Kenya. She was born deaf and her parents, 
who are both teachers, were keen for her to benefit from a CI. 

We began basing our infrastructure around her immediately, training a distributor 
and enrolling local surgeons and speech therapists for training.

The surgery was carried out in March 2014 and since then rita has been making 
good progress with the support of a local speech therapist, her parents and 
older sister. Her speech therapist is now training more therapists in the area.

MEd-El is also providing support to three local surgeons in Kenya, two audiologists 
and one technician.

OlOWAdAMIlOl A , AgE SEVEN, FrOM NIgErIA 

Olowadamilola had been implanted abroad at the age of five but he didn’t use 
his device afterwards as he’d been overstimulated at the first fitting, causing 
discomfort, and was afraid of it. 

In November 2013, a local company put his family in touch with MEd-El’s Africa 
regional Manager, who was in the area. He explained how the device worked, 
supplied them with user guides, devised a rehabilitation programme and explained 
to the family that they needed to follow this two to three times a week.

Within just two months, Olowadamilola’s father reported that his son was using 
his device and making good progress in his rehabilitation.

MEd-El now has a growing number of patients in Nigeria, and has also provided 
support to two surgeons, two audiologists, two speech therapists and one 
distributor and technician. 

Success stories from Africa
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