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To increase access to this technology and make these 

• Ensure testing is sensitive to the real life challenges 
for those with hearing loss

• Review funding arrangements to recognise the cost 
of NOT providing hearing technologies, not only the 
cost of providing them

• Provide more information on cochlear implantation 
for the public and related professionals

• Provide training in criteria for referral 
for professionals

• Review the NICE (National Institute of Health and 
Care Excellence) guidance on cochlear implantation. 
The current guidelines can be found at 
www.nice.org.uk/guidance/ta166

There are a number of considerations which make 

These include:

• Improvements in technology

the real-life challenges of those with hearing loss, 

than a linguistic assessment

• Greater evidence of the impact of cochlear 
implantation on the quality of life

of adults: those born deaf, the elderly, those with 
single-sided deafness and those with English as an 
additional language

hearing aid and a cochlear implant

• Improved surgical techniques preserving 
residual hearing

awareness of the costs of NOT implanting adults.

Improving access 
to cochlear implantation: 
Change lives and save society money

We recommend:

Adult with cochlear implant

“I feel that so much of my previous life and true 
self has been restored, regaining my pride and 
ability to contribute actively in society on an 
equal basis.”

1 That NICE urgently conducts a formal 
review of its current guidance on 
cochlear implants including bilateral 
implantation

2 As part of that review it considers 
lowering the current audiological 
threshold for candidacy and also looks 
at the suitability of combining current 
assessment methodologies with new 
measures 

3 Each ear should be considered 
separately for candidacy

as part of that review ensures that 
appropriate utility measures are used 

into account

5 That NHS commissioners, NHS 
Improvement and NHS England and 
other commissioners take into account 
the current overwhelming evidence of 

improving health and wellbeing and 
the potential cost savings over time to 
the health and social care budgets in 
commissioning decisions

6 A screen for candidacy for cochlear 
implants should be built into routine 
audiological appointments.
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Hearing is central to our health and well-being. 
However, losing the ability to communicate 
through hearing loss is one of the least recognised 
public health issues of our time. Hearing loss has 
an enormous impact on the individual but also 

and welfare systems if not addressed. People 
with hearing loss are more likely to lose their 
jobs and remain unemployed, they are at greater 
risk of mental health problems, becoming more 
dependent on social care, dementia, falls and 
early death, (Action Plan 2015). Those with severe 

dementia as those with normal hearing Lin (2013). 
The greater the level of hearing loss the more this 
impacts on individual wellbeing and increases 
costs to society. Hearing loss accounts for the 
most years lived with disability in both sexes over 
70 in Western Europe and globally. (see diagram). 

Today’s hearing technology, 

“Hearing Loss is a major public 
health challenge.”
Action Plan on Hearing Loss (2015)

Hearing loss is a major public 
health challenge  

SECTION 1:

Hearing Loss is the number one cause of years 
lived with disability (YLD) in both sexes over 70 
in Western Europe and Globally. 
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Adult with hearing loss

which can leave you isolated and if you feel 
isolated it can lead to depression. You lose 
self-esteem, you don’t want to mix, anything 
like that because that’s what deafness does 
to you.”
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Access to hearing aids
Hearing aids are an acceptable and well used 
intervention for hearing loss with over 80-90% 
usage evidenced in recent studies; for example 
Perez & Edmonds (2012) and HSE (2015). We 
also know from other systematic reviews that 

Chao & Chen (2008), Morris, (2013), Joore et al., 
(2003), Chisholm et al., (2007).

A recent systematic review found that on a number 

from hearing aids, Ciorba et al., (2012). A number 
of studies have also found health improvement 

outcome measures, Swan et al., (2012), Barton 
et al., (2004). Kochin & Rogin (2000) also found 
positive outcomes with hearing aid users having 
better social engagement, mental health and 
physical health than non-users. Wearing hearing 
aids mitigates the risk of dependence on social 
care and risk of dying early, Fisher et al., (2014), 
Contrera et al., (2015). Using hearing aids also had 

while programmable hearing aids were found to 

life, Cox (2005). It was also found that those with 
hearing aids had higher levels of employment 
than those without, with clear positive health and 
economic implications, Kochin (2010).

There is compelling new evidence that it is 
possible to address the potential decline in 
cognitive functioning through the use of hearing 
aids. An extensive French study found that 
self-reported hearing loss is associated with 
accelerated cognitive decline, in older adults 
but that hearing aid use attenuates such decline 
Amieva et al., (2015). By extension we would also 
expect that long term use of cochlear implants 
and other hearing technologies would bring similar 

Access to cochlear 
implantation
Cochlear implantation has become the 
established intervention for people with greater 

hearing aids. The number of people who could 

Statistics, 2011) there are an estimated 100,000 
people with a profound loss and 360,000 with a 

at best only 6.7% of adults with profound hearing 
loss, the group most likely to meet the current 
criteria, are implanted, Raine (2013), and on the 
most recent estimates this is only around 700 
adults per annum, Raine (2016). 

We can see from the following analysis that 

below the number currently being implanted and 
also that the UK falls behind other countries in 
implantation rates.
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“Before implantation I had the strongest 
bilateral behind the ear hearing aids and 
wasn’t coping very well; I was becoming more 
withdrawn and depressed. It took me a long 
time to pluck up the courage and go for the 
implant mainly because of the bad press from 
others; for instance the sound will be just like 
Mickey Mouse and Donald Duck, and it was 

only for a few minutes and then it was magic, 
coming back home after my wife was driving 
and kept saying what is that sound it was rain 
on the roof and also many other sounds, the 
car indicators bleeping the engine running, 
the cooling fan running;  it was magic and the 
magic is still there.”

The Action Plan on Hearing Loss (NHS, 2015) 

in reducing risks and attaining better hearing health 
outcomes throughout life. It is particularly important 
in reducing the impact and cost of congenital hearing 
loss and of long term conditions such as adult onset 
progressive hearing loss.” Yet at the moment there is 

an implant and those who receive one. 

Early access for cochlear implantation would be 
improved by screening for cochlear implantation 
being part of routine audiology appointments, 
ensuring referrals to an implant centre were made as 

The NICE guidance on cochlear implants (2009) 
established a clear framework for commissioners 
and clinicians and supported the development 
of cochlear implants as a mature and accepted 
intervention for those with severe to profound 
hearing loss. However a number of factors have 
changed since the guidance which suggests that 
we need a fundamental review. 

The current criteria are based on evidence of 
suitability using old technology from many years ago. 
There is now a pressing need to move away from the 
outdated criteria in the current NICE guidelines which 
are inadvertently but systematically denying access to 
better hearing for a large number of people.

Adult with hearing loss

Possible reasons are:

• lack of awareness by the public of the impact 
of hearing loss and the potential of today’s 
hearing technologies

• lack of awareness of cochlear implant 
criteria by professionals including ENT and 
audiologists and GPs

real-life challenges of those with hearing loss
• out of date criteria in NICE guidance.

There are a number of considerations which 

for purpose. These include:
• Improvements in technology
• The need for more sensitive testing which 

• Greater evidence of the impact of cochlear 
implantation on the quality of life

groups of adults: those born deaf, the elderly, 
those with single-sided deafness and those 
with English as an additional language

hearing aid and a cochlear implant
• Improved surgical techniques preserving 

residual hearing
• Increased evidence of improved cost-

of NOT implanting adults.
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Developing technology and 

since their introduction in the 1980’s. Up until 
2004/2005 the sound processors were analogue: 
after that digital processing was introduced, 

aids compared with analogue. At the same 
time dual microphones have been introduced 
for improved directional hearing particularly in 
background noise; and input (pre-) processing 
of the sound signal for improved hearing in 
background noise and in quiet conditions has 
been introduced. 

As cochlear implant technology has developed so 

For example, Dowell (2012) reviewed the evidence 

in adults across several decades and found that 

less than 40% for sound processors in the 1990s 
as compared to on average 80% correct scores 
with modern technology, even without visual 
cues. This is one indication of the extent to which 
functional performance in real life situations has 
changed as the technology has improved. 

Further, as cochlear implant centres have gained 
experience so has the performance of candidates. 
As Govaerts (2016) noted the average results 
now are systematically better than 5 or 10 years 
ago in the implant centres he compared. We also 

procedure and helped protect residual hearing 
improving outcomes further. 
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the NICE guidelines

SECTION 2:

We now look at each of the factors in turn.

The need for more sensitive 
assessment methods and 

challenges in everyday life
Adult hearing loss impacts on communication in 
everyday life, at home and at work. If hearing loss 

situations and in noise. However, assessment 
for cochlear implantation rarely takes account of 
this; the earlier implantation takes place the more 

the very stringent criteria, by which time they are 
unlikely to be able to continue to work. 

“At times I have acute problems that render me 
almost incapable of undertaking any teaching 
or administrative duties because I cannot 
understand people, the situation I face is that I 
have to wait until I become completely bloody 
deaf on my right ear before they are going to 
do anything.” 
Adult after assessment

NICE has derived candidacy guidelines for 
cochlear implants in the UK based on audiometric 
thresholds (90 dB HL or above at 2 and 4 kHz). 
The existing UK 90 dB HL criteria for implantation 
is strictly enforced, resulting in adults who would 

though they have poor access to speech with best 

not take into account those with more unusual 

not be able to listen to speech, Cooper (2015).

In addition to the audiometric thresholds, 
sentence testing is used, with a score of less 
than 50% on the Bamford Kowal and Bench 
(BKB) sentences presented in quiet (at 70 dBSPL) 
being used as one of the candidacy criteria for 
assessing adults in the UK.

Use of BKB sentence testing alone to assess 
hearing function has become questionable as the 
assessment is not suitable for use with the diverse 
range of implant candidates that clinics now see.

materials; the sentences contain contextual and 
linguistic information which gives candidates 
with sophisticated language clues which they 
use automatically. Some candidates may 
only have minimal access to speech cues 

linguistic skills, they are able to predict the 
content of the sentence in spite of the severe 
loss of auditory information. While this skill is 

perception in everyday complex listening 
situations, it may result in too high a test score 
for them to be eligible for implantation. 

• The second issue is that BKB sentence scores 

patients at the lower end of the performance 
scale. Individuals who do not speak English 
as their primary language may not have the 

in gaps in predictable sentences because their 
linguistic knowledge is poorer. The same issue 
arises in pre-lingually deaf adults who may 

to be able to get a representative score on 
the BKB sentences. Craddock et al., (2016) 
suggested that the CUNY (City University of 
New York) audio-visual sentences might be 
more appropriate or this group.

The Ear Foundation / 7
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The evidence also suggests that it would 
be appropriate to broaden the pre-implant 
assessment test battery to include the Arthur 
Boothroyd (AB) monosyllabic speech perception 
task (scored by both word and phoneme) together 
with CUNY audiovisual sentence materials in quiet 
for poorer performing candidates. 

There is no evidence at this stage to suggest 
that it should replace the BKB sentences, but 

an Additional Language, older adults, British Sign 
Language users and individuals with low levels of 

as an additional tool for assessment. 

Additionally, speech-in-noise measures should be 
included when assessing individuals at the higher 
end of the performance range such as those with 
residual hearing. A more complex combination of 
measures for determining candidacy will provide 
a better assessment of an individual’s access 
to speech understanding in everyday life. This 
has often been noted by patients themselves. In 
interviews with patients who were not considered 
suitable for an implant this response was typical: 

We need to also consider using other qualitative 
measures to better understand an individual’s 
everyday listening experience. These should also 
form part of the clinical evaluation assessment 
battery to fully understand the impact that the 
hearing loss has on an individual’s functional 
hearing and everyday life. 

Vickers and Bradley (2016) conclude that a 
patient administered questionnaire like the 
speech, spatial and qualities of hearing scale 
(SSQ) is a preferable tool to measure hearing 
performance than BKB sentences as it is more 

reviewed some established QoL measures and 
concluded: “ QoL instruments are an essential 
addition to speech perception tests to quantify 
the outcome of cochlear implants. Compared to 
speech perception tests QoL scores allow a more 
comprehensive insight into patients’ daily life and 
activities.” The Njimegen Cochlear Implantation 
Questionnaire (NCIQ) is more reliable and sensitive 
than generic tests such as the SF36 and the 
Health Utilities Index. 

used the views of the public to develop the 
York Hearing-Related Quality of Life (YHRQL) 
questionnaire It was designed to be sensitive to 

data that could be used to calculate QALYs. This 
work was initiated in response to the insensitivity 
of measures such as the EQ-5D and the 
mismatch between what such measures indicated 
and what patients report.

Athalye et al., (2015)

“The conditions they did the testing in were 
ideal. It was perfect but they made no allowance 

from the side, or if there is any background 
noise. They were absolutely perfect conditions 
and of course under those circumstances you 
do very well and it makes no allowances for 
problems you run into in real life from ideal 
conditions.”

/ Improving access to cochlear implantation: Change lives and save society money8
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Greater acceptability of 
cochlear implants as an 
intervention and greater 
understanding of the 
improvements in quality of 
life and potential savings 
on health, social care and 
social welfare budgets as 
a consequence
Both Athalye et al., (2015) and Ng et al., (2016) 
found that adults perceived improvements in 

education and employment, independence and 
family life after implantation. 

criteria are being applied to candidacy currently. Much 
greater use of patient reported outcome measures 
such as the SSQ and the speech intelligibility index, 
amongst other tools in assessing candidacy would 
help to capture these issues, Chundu and Flynn 
(2014), Vickers and Bradley (2016).

Patient surveys showed that those implanted value 
highly the impact the CI has had on their lives in 

maintain employment and improved wellbeing. To 
gauge the value patients might put on their implant 
researchers have also asked patients to put a 

For example, Ng et al. (2016) found that patients 

value on a monetary scale 60% chose the highest 
value of above £150.00 per month. However, many 

suggested that their implant was ‘priceless’. 

“First job application after implant that I did not 
have to declare deafness I interviewed for and 
got the job and recently doubled my initially 

full time employment. PRICELESS!”

Greater evidence of 

adults: those born deaf, 
the elderly, those with 
single-sided deafness and 
those with English as an 
additional language
Traditionally, adults who were born deaf or those 
who had a long duration of deafness were not 
considered for implantation. Adults who had pre-
lingual onset of deafness and/or long duration 
of profound post-lingual deafness now show 
demonstrable improvements in outcomes and 
quality of life measures. 

For example, patients with a mean age of 36 
years (range 21-55) were implanted and showed 

Consonant word and phoneme score, equally 

of life measures and to have improved speech 
production, Klop (2007). For some individuals 
the improvements are only clearly seen using 
assessment methodologies that are not 
mentioned in the guidance such as audio-visual 

further support for the idea that cochlear implants 

early profoundly deafened candidates who 
receive cochlear implants as adults. Recipients 

area of identity, hearing in the world and emotional 
wellbeing. Kumar et al., (2016) also found that 

audiologically from cochlear implantation with 
improvement in speech discrimination scores 
greater than expected. Individual assessment is 
likely to be very important and assessing adults 
using Quality of Life measures and speech 
intelligibility scores may have a particular role to 
play in both pre and post-operative assessment. 

age groups, including the elderly. Park et al., 
(2011) found that speech recognition improved 
in all age groups (<50, 50-65, >65) and quality 
of life all improved markedly and in all age groups 

Adult with cochlear implant

The Ear Foundation / 9
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dependant on prior use of a hearing aid.

Kobosko (2015) found that “higher CI satisfaction 
was associated with lower severity of depressive 
symptoms, whereas for the elderly, higher CI 
satisfaction was associated with less severe social 
dysfunction symptoms.” Wellbeing was increased 
and likely dependence on mental health services 
could be reduced and psychological support 
tailored to need.

Vieira (2015) provided further evidence that cochlear 

understanding in challenging situations, subjective 
perception of hearing performance, and quality of 
life. Cochlear implantation also resulted in reduced 
tinnitus disturbance. Choi (2014) found that rates 
of long term use in older adults at more than 10 
years of follow up exceed 80% – thus showing that 
early implantation of older adults once low levels 
of speech recognition are present are associated 
with greater use. They also concluded that “Clinical 
strategies and public policies promoting earlier 
rather than later cochlear implantation in older 
candidates are likely to lead to more favourable long-

implantation in older adults.” 

Monsnier (2014) concluded from a large study 
of elderly people (65-85 years) that cochlear 
implantation “restores aural communication, 
reduces their prevalence of tinnitus, improves the 
quality of life, reduces symptoms associated with 
depression and improves global cognitive function.” 
Further, “predictive factors in this population 
provide a convincing argument to recommend 
treatment with cochlear implantation as early as 

of a severe-to-profound hearing loss and with only 

This evidence provides more support for our 
conclusion that older people with hearing loss 
should be routinely considered for implantation 
earlier than the current guidelines might 
otherwise allow for based simply on current 
audiometric criteria.

Vickers et al., (2016) also found that there is a general 

met in both ears, and in several countries cases with 

In the NHS England Action Plan on Hearing Loss 
(NHS England, 2015) there is clear endorsement 
for delivering culturally and linguistically 
appropriate intervention for both children and for 
adults. The stated aims include the provision of 
“person-centred planning, which is responsive to 
information and social needs’ and the promotion 
of ‘inclusion and participation, by ensuring that 
all public services are accessible and support 
language and communication needs” (NHS 
England, 2015, p. 6). 

However relying on the current tests may produce 

the candidacy criterion are based on a speech 
perception task (BKB sentences) which contains 
English sentences with very predictive content. 

cannot use the linguistic or contextual cues and 
there may also be cultural aspects that make the 
sentences less relevant, Mahon et al., (2016). 

Greater awareness of the 

aid and a cochlear implant: 
implanting aidable hearing in 
the contra lateral ear
Those where the contra lateral ear has useable 

from implantation. Increased audiological 

hearing and its integration with electrical hearing 
to be optimized. These individuals (both children 
and adults) would not necessarily fall within the 
candidacy range of the current assessment 
methods and more sophisticated listening tests 

acoustic hearing are required to establish 

/ Improving access to cochlear implantation: Change lives and save society money10
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retrospective review of post-operative 
speech perception performance for 22 adult 
cochlear implant recipients who demonstrated 
preoperative Consonant Nucleus Consonant 
word recognition scores of 30% or higher 
in the best-aided condition found that non-
traditional implant recipients, with higher levels 
of preoperative speech understanding than 

evidence suggests that some UK patients can 

cochlear implant and a hearing aid, Green et 
al., (2014), Visram et al., (2012), and clinicians 
have indicated a willingness to implant a poorer 
functioning ear, to preserve access to aidable 
residual hearing, Fielden et al., (2016). 

A survey of unilaterally implanted adults indicated 
that those implanted since the publication of 
NICE guidance were almost seven times more 
likely to use a hearing aid than those implanted 
prior to this. If contra lateral hearing aid use 

alone, it may be appropriate to consider the 
capacity to use residual hearing following 
implantation when determining candidacy, 
Fielden, et al., (2016).

Improved surgical 
techniques which preserve 
residual hearing leading to 
implantation of those with 
higher levels of hearing
Individuals with greater levels of useable acoustic 

implantation. Improved surgical techniques 
have led to better post-operative preservation of 
acoustic hearing, Vickers et al., (2016). Additionally, 
evidence shows us that those with some residual 
hearing tend to have better outcomes.

Audiometric tests have also come under scrutiny 
as pre-implant residual hearing is one of the 
important attributes contributing to the post-
operative outcomes, Chundu and Flynn (2014), 
and therefore criteria which favour a lower 

threshold would also indicate the prospect of 

compared to cochlear implantation alone in 
those with adequate pre-operative residual 
hearing should also be taken into account in 
public and referrer awareness, referral guidelines 
and cochlear implant candidacy criteria. The 
current criteria would not necessarily allow for 
these groups of people to be considered.

Increased evidence of 

lower costs of devices, 

intervention is well established in a number of 
systematic reviews such as one conducted by 
Bond (2009) for NICE. Since then a systematic 
review by Turchetti, et al., (2011) also concluded 
“that monolateral cochlear implantation is 

Cost/QALY estimates indicate that monolateral 

intervention for elderly patients” However changes 

also suggest that for unilateral implants a lower 
candidacy level would still deliver acceptable cost 

Additionally, since the NICE guidance we know 
that the overall context for assessing the cost 

dramatically. The pricing of implants has reduced 
by approximately 15% (personal information from 

information used by NICE is out of date. While 

cochlear implant programmes, with increased 
expertise and improved technology leading to 

reviewed data of 2009. 

The Ear Foundation / 11
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Greater evidence in 

of bilateral cochlear 
implantation in adults
Binaural hearing, whether with implants or aids, 
improves the ability to localise sound and listening in 
noise. We also know that superior sound localization 
and speech discrimination in noise are experienced 
by adults with sequential or simultaneous bilateral 
implants when compared with unilateral implants 
and bilateral hearing aids, Van Schoonhoven et 

understanding when a second implant was 
provided, even for those who performed well with 

there continues to be a debate as to how cost 

did not support bilateral implantation as being cost 

of well-known factors including discount factors and 

Further, the choice of utility instrument in cost-utility 

have been inconsistent across studies, Lammers 
(2011), but the most commonly used measure, 
HUI3, is the most conservative in estimating gains, 
Kuthubutheen et al., (2014). Therefore many of the 
cost utility assessments that have used HUI3 are 

and therefore the cost utility. Cost utility instruments 
also need to be more sensitive to real world gains 

tests and we need to look at how these can be 

implantation do not show how auditory test scores 
might translate to hearing-related function in real-
life situations. Some authors have estimated that 
in normal-hearing individuals, bilateral squelch 
contributes 2 dB improvement to (a reduction in) the 
signal-to-noise ratio 

required for listening to speech or another signal 
in the context of background noise and that 

improvement, Ramsden et al., (2005). Further, 
the reported improvements of 0.53 to 11 dB 
for speech perception in noise in these studies, 

bilateral cochlear implantation produces clinically 
relevant improvements in speech perception in 
noise Washington State (2013).

implantation and more sophisticated measurement 

conclusions from systematic reviews and other 
assessments. In 2013, the Washington State 
Medicaid Scheme approved coverage of sequential 
and simultaneous bilateral CI for children and 
adults, Hayes (2013). Qualifying adults and children 
are now able to access sequential or simultaneous 
bilateral CI through the Washington State Medicaid 
Scheme, Washington State (2013). 

In a recent economic evaluation of CI in adults 
compared sequential bilateral CI with no 
intervention in the Canadian context Chen et 

of sequential bilateral CI in adults in a number 

of multiple implant centres in Europe using 
a cost-utility analysis to compare unilateral 
with simultaneous bilateral CI in postlingually 
deafened adults found that compared with 
accepted societal willingness-to-pay thresholds, 

treatment for patients with a life expectancy of 
5-10 years or longer, Smulders (2016).

Further, a recent Australian study found that 
when compared with bilateral hearing aids the 
incremental cost-utility ratio for the CI treatment 
population was AUD 11,160/QALY and on this 
basis “Unilateral, sequential, and simultaneous 

They also concluded that technologies that 
reduce the total number of visits for a patient 

clinical practice. 

from patients also show that patient perception is 

/ Improving access to cochlear implantation: Change lives and save society money12
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For example Noble et al., (2009) also found on 

said that if they had the choice between a second 
implant or £15,000 said that they would choose the 
second implant, Buhagiar and Lutman, (2011).

It is not surprising that the previous studies on 
which NICE based its judgement in 2009 were not 
as decisive in favour of bilateral implants because 
they were dependant on studies done years earlier 

demonstrated. However with the more recent 
improvements in surgery, clinical practice, patient 

has been dramatically improved on a number of 
measures this also argues for the criteria for bilateral 
implantation to be part of a review by NICE. 

The UK guidelines are now 
one of the most conservative 
in the Western world and 
are falling behind recognised 
international practice
Vickers, et al., (2016) found that many countries 
with audiometric guidelines which are much 
less restrictive. In Australia they use 70 dB HL 
criteria; Germany, Italy and the USA are also 
less restrictive than the UK with the majority of 

greater than 1 kHz (Raine, 2013, Vickers et al., 
2016). Further, in Germany, Italy and Australia 
implant teams have a greater level of clinical 
discretion to determine appropriate candidacy 

useful, Raine (2013), Vickers et al., (2016). In the 
UK however there are only limited examples of 
obtaining funding for special cases. 

In countries which do use audiometric criteria, 

frequencies greater than 1 kHz, and this is in line 
with the recommendation that the UK move to 
amend audiometric guidelines to be 80 dB HL at 
2 and 4 kHz if not moved nearer to the Australian 
70dB HL criteria.

We know that fewer adults are being implanted 

criteria. Raine (2016) suggests that there is a 
potential annual prevalence of 11, 800 in the 
18–80 year cohort and nearly 5000 for >80 years 

from a cochlear implant assuming something 
like the current guidelines. Yet we know from 
BCIG data (Raine 2016) that current rates of 
implantation for this group in the UK is under 700 

from cochlear implantation and those who actually 
receive one currently. 

This 77 year old man decided to have 
an implant privately after a lot of thought, 
although he had more hearing than allowed 
by the criteria. He tells his story here:

progressive hearing loss. It had reached a stage 
where I was unable to use the telephone, enjoy 
a visit to a restaurant, take part in committee 
work or have an impromptu chat with a friend 

prompted me to research cochlear implants and 
the NICE criteria – my hearing was, frustratingly, 
just outside the NICE criteria, despite the 

on my life. A visit to an ENT consultant in my 

investigation led me to the self-funded pathway 
at AIS. A thorough hearing and multi-disciplinary 
assessment revealed that I met the self-funded 
pathway criteria. It was a big decision and 

months since ‘switch on’. At this stage I am 
able to communicate easily and hear others 
in quiet listening environments and can follow 
conversation without looking at the speaker. 
I am using the telephone with increasing 

again using a Bluetooth microphone clipped to 

tremendous journey. Thanks to the patient and 
friendly team at the AIS, life is back on track for 
me, my wife and our family.” 

Thanks to South of England Cochlear Implant Programme.
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With such a low take up it may appear perverse 
to worry about how restrictive the current 
guidelines are. However what we know is that 
many people who may be at the margins of the 
current guidelines or missed by them altogether are 

from implantation. They should not be denied 
appropriate treatment simply because others that 

not come forward due to poor referral practice, 
individual concerns or lack of funding or willingness 
to take action. As Govaerts (2016) argues this puts 

their responsibility to do best by their patient and 

it means that they have to withhold treatment to 

It would also be economically perverse to withhold 
treatment from someone if the consequence is 
that the decision not to treat is likely to increase 
costs on the health and social care system O’Neil 
et al., (2016). The only patient centred and moral 
response as well as best informed health strategy 

so. The funding for supporting this approach can 
be generated from the future savings to health 
systems and additional public revenue generated. 

The criteria are also too 
restrictive for certain 
groups of children
There is evidence that the current criteria for 
children may also be too restrictive. Paediatric 
implant recipients that have not met the current 

by Carlson et al. (2015) concluded, after a 
retrospective case study of implanted children 

in the current indications and had open-set word 
and/or sentence recognition scores greater than 
30% for children who are able to participate in 
speech perception testing; that a large-scale 
reassessment of paediatric cochlear implant 
candidacy, including less severe hearing losses 
and higher preoperative speech recognition, 
should be undertaken.

(2016) also found that audiometric tests were not 

young people arguing that improvements in speech 
discrimination scores may not be apparent in this 

such as improved interpersonal skills, emotional 
wellbeing, greater satisfaction at work and greater 
personal satisfaction were reported.

Funding of cochlear 
implantation should take 
into account the cost of 
NOT providing technology
When thinking about changing candidacy for 
CIs for both adults and children it is not only the 
cost of the device and intervention that should 
be considered but also the cost of NOT providing 
implants to appropriate individuals and the impact 
that this would have on their lives but on health, 
social and welfare costs more generally. 

In the UK we explored both the additional burden 
of quality of life costs and the costs of not adopting 
hearing aids and cochlear implants. Archbold, 
Lamb, O’Neil, (2015). We estimated the additional 
burden of quality of life costs were estimated at £26 
billion per year, which was made up of £4bn in lost 
earnings, additional GP costs were estimated at 
£76 million, and social services costs at £60m. The 
extent of lost earnings was estimated at £2,136 pa, 
with both higher unemployment rates and lower 
earning power in those with hearing loss. In total 
the study estimated that the costs associated with 
hearing loss were £30.13 billion per year. 
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We also looked at what impact increased access 
to hearing technology between 1992 and 2009 
has had on the societal economic burden of 
hearing impairment over time, O’Neil, et al., 
(2016). Previous work has demonstrated in cost 

money of hearing aids and cochlear implants 
for both children and adults Bond et al., (2009). 
Value for money in this context is assessed 
based on costs, savings and the monetary value 
associated with changes in health-related quality 
of life among recipients. They found that increased 
access to new technologies such as hearing aids 
and cochlear implants reduced aspects of the 
economic burden of hearing impairment.

The analysis demonstrates a reduction in the use 
of GP and social worker services by those with 
a self-reported hearing impairment relative to 
those with no such impairment over the period 
1992–2009. The reduction in use of GP and social 
worker services are in the order of £53 to £92 

are ‘savings’ in the sense that they represent a 
reduction in the cost of service delivery that would 
otherwise have had to have had to be met if those 
in 2009 exhibited the same patterns of service use 
as those in 1992.Studies for the UK estimate that 
the costs of screening 65 year olds and providing 
interventions would be £255 million over ten years, 

to over £2 billion, including avoided personal, 
employment, social and healthcare costs, Action 
on Hearing Loss (2013), Morris (2010). Additionally, 
a study by Action on Hearing Loss showed that at 
least £28 million of national savings could be made 
by properly managing hearing loss in people with 
severe dementia in the community, thus delaying 
their need for admission into costly residential care, 
DCAL Action on Hearing Loss (2013).

In 2006 the loss to the UK economy every year 
through unemployment related to hearing loss was 
estimated at £13 billion each year; 2006 prices, 
Shield, (2006). Recent estimates suggest that in 

2013, the UK economy lost £24.8bn in potential 
economic output due to lower employment rates 
for those with hearing loss than across the rest of 
the population, ICL (2014).

The links between hearing loss and depression, 
which costs the NHS £520m a year, Harker (2011); 
falls (which cost the NHS at least £1.9bn a year); 
and dementia (which is estimated to cost £16,700-

from links with these conditions, Jopling (2015).

With regard to cochlear implantation, Monteiro et 
al., (2012) found that in patients who had been 

increase in median yearly income compared to 
pre-implantation ($42,672 vs $30,432) and the 
authors concluded that “Cochlear implantation not 
only improves quality of life but also translates into 

Canadian economy.” Crucially they also noted that 

of cochlear implantation.”Candidacy requirements 
should encompass a more sophisticated 
understanding of the additional costs of not 
treating hearing loss by taking account of additional 
health care and social care costs related to earlier 
onset dementia, mental health, and reduction in 
independence, falls and reduction in economic 
activity (NHS, 2015). 

The UK is poor at taking account of these 
additional measures in candidacy criteria because 
the additional costs tend to get discounted as the 
cost is taken by another area of public expenditure. 
Future economic assessment studies should 
consider the other categories of non-medical 
direct costs and indirect costs Turche et al., 
(2011). Making a fuller consideration of total costs 
across the health and social care system has been 
done for other conditions in developing health 
strategies and would more than balance the cost 
of expanding the current criteria Archbold et al., 
(2014); Lamb et al., (2015), O’Niell et al., (2016).
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Return on investment
Healthcare systems have come under increasing 

the subsequent economic downturn while demand 
for care has continued to rise. It is not surprising that 
healthcare resources appear increasingly scarce 
and their use in any area is closely scrutinised. While 
such scrutiny is appropriate it should not result in a 

care. This can lead to false economies.

In previous work we examined the costs arising 
from untreated hearing loss which result from the 
additional use of other services. This included 
higher healthcare use, lost productivity and 
higher disutility associated with lower health-
related quality of life that can accompany hearing 
impairment Archbold et al, (2014), O’Neil et al., 
(2016). The possible savings in these areas should 
be set against expenditure associated with the 
provision of hearing technologies to understand 
the potential economic gain that can be achieved 
by use of these technologies. 

In this report we have extended our work, looking 
at the potential return on investment of widening 
access to cochlear implants within the UK under 
a number of assumptions related to cost, the 

implantation and the time period over which costs 

of implantation it is accepted that there is variation 

regional variation in costs, but this is not thought to 

To make an estimate, we conservatively looked at a 
ten year time frame, (CI usage will be much longer 
than this for most candidates) and calculated the 
return on investment of cochlear implantation. This is 
estimated to be between 2.3 and 3.1 per profoundly 
hearing impaired person, depending on whether 
we value a QALY at the upper or lower end of the 
range used by NICE to value outcomes (£20,000 to 
£30,000). Among those who are moderately hearing 

In the case of bilateral implantation the return on 
investment is lower if we assume there are no 

though the estimates remain uniformly positive – for 
example in respect of the profoundly impaired, the 
return on investment is estimated at between 1.5 
and 2.0 and; 1.09 and 1.41 respect of those with 
moderate impairment. 

In essence we can therefore say that for every 
implanted person for every £100 invested you 
would get £230 to £310 in return saving to 

and £210 pounds per implanted person. 

more people implanted the greater the overall 
saving to society and increased wellbeing.  

There may be some uncertainty around 
our estimates. For example, we have taken 
conservative estimates on calculating a 10 year 

may be higher than those we have assumed given 
emerging evidence implicating hearing impairment 
in a wide range of conditions. Similarly, we have 
not included in our estimates the potential impact 
on others within the household or workplace on 

than the conservative estimate of those reported 
here. That cochlear implantation provides a 

welfare systems is in line with other work on the 

have found in other countries. While we have 
estimated the return on investment associated 
with increased provision of cochlear implants how 
far and how quickly cochlear implant programmes 
could be extended will depend not only on the 
number of suitable candidates but on service 
capacity that will require planning and time to 
achieve. Extending criteria for implantation would 
not lead to unsustainable demand especially if 
coupled with further service innovation as outlined 
in Lamb et al., (2015). 

Commissioners across government departments 
should consider that for any given level of investment 

implants the long term return on investment to the 
state is substantial compared with outgoing costs. 
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Changing the Guidelines?
SECTION 3:

Recent research has proposed that the current criteria should be changed to 
80 dB HL at 2 and 4 kHz in the ear to be implanted.

80 dB HL at 2 and 4 kHz in the UK for all implant 
candidates, compared to the current threshold 
of 90 dB HL this might still have problems 
if not coupled with other measures. There 
are concerns that this change would still not 

could have. It should also be recognized that 

and other measures, such as the speech 
intelligibility index (a measure to determine 
degree of access to speech sounds) could be 
added to the test battery as a way to support 
candidacy decisions regardless of where the 
hearing threshold level is set, Leal et al., (2016).

A number of alternative measures or combination 
of measures has been proposed as an alternative. 
Raine (2013) has proposed that assessment of 
performance with monosyllabic words would be 
more appropriate. The use of monosyllables in 

in Germany for a number of years where patients 
achieve <30% correct for Freiberg monosyllables 
at 70 dB SPL in the bestaided condition 

“Cochlear implant candidacy should be 
individually based and needs to take in 
to account work, quality of life, social 
impact rather than adhering to pure-tone 
audiometric guidelines. They should not 
be considered as strict criteria nor used to 

earliest opportunity.”

Chandu (2014) following a review of candidacy 
for an implant in the UK argues that:
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As people with greater residual hearing are being 
assessed they may score greater than 50% on 
BKB in quiet and should therefore be tested in 

that the individual faces. In Germany where 
people with greater levels of hearing are being 
assessed there has been a move towards testing 
in noise, Haumann et al., (2012).

A score of less than 50% on the Bamford Kowal 
and Bench (BKB) sentences presented in quiet 
(at 70 dBSPL) is part of the candidacy criteria for 
assessing adults in the UK. Use of this measure 
alone has become inappropriate. Doran and 
Jenkinson (2016) have suggested that the Arthur 
Boothroyd (AB) word test would be a suitable 
supplement to BKB testing to detect candidates 
who have some residual hearing but who would 

also challenge the current guidelines arguing 
for a combination of tests which do not rely on 
a person’s pre-existing linguistic knowledge 
including monosyllabic word tests.

Findings from the British Cochlear Implant 
Group (BCIG) service evaluation and the 
BCIG supplement on candidacy issues 
cited here also suggest that it would be 
appropriate to broaden the pre-implant 
assessment test battery to include the 
Arthur Boothroyd (AB) monosyllabic speech 
perception task (scored by both word and 
phoneme) together with CUNY audio-visual 
sentence materials in quiet for poorer 
performing candidates. Additionally, speech-
in-noise measures should be included when 
assessing individuals at the higher end of 
the performance range. A more complex 
combination of measures for determining 
candidacy will provide a better assessment of 
an individual’s access to speech. Other more 
qualitative measures to better understand 
an individual’s everyday listening experience 
should also form part of the clinical 
evaluation assessment.

Further, the inherent variability of the assessments 
is not currently taken into account when applying 
the criteria. 

Given that most routine clinical measures are 
known to have less than perfect test–retest 
reproducibility, it would be appropriate to consider 

threshold measurements and speech perception 
measures to ensure that people are not incorrectly 

The fact that there is a variability of around 5% 

candidacy criteria. 

There is more work needed on the most 
appropriate candidacy measures and consideration 
of the best combination of these should form part 
of the review we are calling for. What is not at 
question is that the current guidelines are no longer 

the issues we have raised here. 

“Only one word to describe life with the implant 
– FANTASTIC – I’m having regular phone calls 
with people now (without caption support), using 
neckloop or headsets that work with both the 
implant & HA (to give full sound)... now working 
on improving understanding strong accents 
(e.g. Spanish <with a lot of success> and Greek 
<very limited success at the moment>). I don’t 
know how I managed without it...”

Adult who was a “borderline” candidate by email

/ Improving access to cochlear implantation: Change lives and save society money18
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Conclusion

The NICE guidelines were helpful and appropriate 
when introduced in 2009. Inevitably they relied 
on evidence often produced years earlier given 

developing clinical practice and for enhanced 
outcomes to emerge. 

We are now in the positon of having much more 

surgical and clinical practice with more powerful 
technology and better patient care. We also have 
a clearer understanding of real world patient 

with more sensitive measures of outcomes. 
These factors have dramatically changed our 
understanding of candidacy. 

There are still many issues around cochlear 

cost utility studies, further work on commissioning 
and service models and patient support. 

of evidence to show that the current guidelines 

denying many people with hearing loss the life 
changing interventions they need. 

Moreover by not extending the criteria it is clear 
that the health, social care and welfare systems 
are all storing up future costs which far exceed the 
costs which would be incurred by enabling greater 
access to cochlear implantation now. The UK is 
poor at taking account of the additional costs of not 
taking action in candidacy criteria as the additional 
savings of early intervention tend to get discounted 
or ignored often because the cost of doing nothing 
is taken by other areas of public expenditure. In a 
time when the pressures on health budgets are all 
too obvious it is in the interest of the health service, 

(2014) and the Action Plan on Hearing Loss (2015), 
to ensure that early intervention prevents even more 

public services. 

Recommendations
1 That NICE urgently conducts a formal review of its current guidance on cochlear implants including 

bilateral implantation 

2 As part of that review it considers lowering the current audiological threshold for candidacy and 
also looks at the suitability of combining current assessment methodologies with new measures 

3 Each ear should be considered separately for candidacy

5 That NHS commissioners, NHS Improvement and NHS England and other commissioners take 

health and wellbeing and the potential cost savings over time to the health and social care budgets 
in commissioning decisions

6 A screen for candidacy for cochlear implants should be built into routine audiological appointments.
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