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sound that is captured by the microphones and transmits this through the skin via a coil to 
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Cochlear implant candidacy

In the Netherlands, adults with postlingual bilateral severe to profound hearing impairment 



Cochlear implant care in the N etherlands

The clinical care pathway of new and experienced CI users 
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is instructed to walk around the hospital and get somewhat accustomed to the sound of 

To be able to hear sounds and understand speech with a CI, auditory training is provided by 

language therapists also provide training in the use of accessories and counsel the CI user 
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In most modern CI sound processors, the listening environments encountered by the CI 

The use of telehealth in the clinical care pathway of CI users

The care as usual for both new and experienced CI users has basically remained unchanged 

been applied to a limited extent in CI care and are currently not part of care as usual for CI 

Outline of the thesis

This thesis describes studies related to improvements in the clinical care pathway of new 
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Chapter 2 addresses the technical challenges that were 

Chapter 3

Chapter 4

 

Chapter 5

scribed in Chapter 6



 

Chapter 7

used to examine whether CI users are able to select the most appropriate program in spe
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between the audio port of a tablet computer to the accessory input of the CI processor with 
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our study, the audio signal was presented directly through the accessory input provided on 



the audio port of the tablet computer and the accessory input of the sound processor using 

concluded that the internal sound level meter of the sound processor can be used for accu
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Frequency response

Methods
Subjects

Procedure 
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Discussion

The current study addresses two methodological challenges we encountered in the devel
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Another underlying cause might be that CI recipients normally use the microphone and may 



In conclusion, the setup as used in this study gives promising results and provides a solid 
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the target word and the typed response due to misunderstandings of phonemes and those 

Materials and Methods



of experience with the CI, and all were using the CochlearTM
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as clinic + loudspeaker, with the terms clinic + audio cable and home + audio cable referring 

Test procedures

 

 



 

 

Technical setup
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sound processor was determined by comparing the sound pressure levels read out directly 

For the tests with the loudspeaker, the tablet computer was connected to an external sound 

cable, the tablet computer was disconnected from the external sound card and monitor 

audio cable was connected to the tablet computer and inserted into the accessory socket 



Experimental setup: Clinic 
The tests in the clinic were performed in a soundbooth with a clinician, who typed the 

connected to the sound processor and tablet computer, in order to perform the same tests 

Experimental setup: Home 

Results

Reliability

 The SEM 
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t tests were conducted to test for 

 

 

 

 

 

t

parisons was used, with a p

First, a paired samples t

 

samples t

 

 

 



t test results 

Mean SD Mean SD t df p

Clinic vs 
Clinic + loudspeaker Home + audio cable

031*

006*

Fixed

mode
Clinic + loudspeaker Clinic + audio cable

006*

Test format Clinic + audio cable Home + audio cable

.001*

Learning Clinic + loudspeaker 
(session 1)

Clinic + loudspeaker 
(session 3)

.045*

.01*

p t 
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A paired samples t

 

 

Paired samples t

used, with a p

 

 



t test for paired samples was conducted to compare the  
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tween audio cable input and microphone input could arise between individuals due to head 
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of the typed response by the algorithm was not in accordance with the expected score that 

remote assessment tool assessed the response as containing only one correct phoneme, 



Chapter 3

unlimited set of responses, however, slight discrepancies in scoring between the algorithm 

fered to newly implanted CI users in a home environment, in order to monitor the progres

Conclusions
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plant with Contour Advance Electrode and used the CochlearTM
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Procedures



Test results were made visible in the MyHearingApp for the CI user in two separate graphs, 
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Discussion

Clinical applicability

Conclusion
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Abstract

Hypothesis

Background

users is increasing, assessment of binaural hearing is not always part of the standard test 

Methods

Results

Conclusions
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Materials and Methods

English speakers and had a CochlearTM



Bilateral CI users

Bim odal CI users 
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brated, such that the signals presented through the audio cable were delivered at an inten

was connected to the tablet computer, and two mono sockets at the other end which were 

 

p



Steady state noise Interrupted noise

HA

CI

Results

Bilateral CI users
p
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Bimodal CI users
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Binaural unmasking
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gually deaf CochlearTM

yses were performed for postlingually deafened CI users with early onset of severe hearing 

Results

Conclusions
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TM



gually deafened unilaterally implanted CochlearTM adult CI users were used to build predic

Separate analyses were performed for postlingually deafened CI users with early onset of 

Materials and methods
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procedure where C� users are instructed to raise their hand or say �yes� when they hear the 

switched to live speech mode and the clinician increases C levels while the CI user listens 

Postlingually deafened CochlearTM CI users that were unilaterally implanted at our CI centre 

 

 



N umber of CI users 

Type of implant

Channel rate*

Pulse width*

N umber of maxima

N umber of disabled electrodes

Volume*
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Outcome measures

was assessed in a sound treated booth, where CI users are seated in front of a loudspeaker 

Independent variables



TM

Aided-thresholds, N RT thresholds and im pedances

 

annual visit, the most recently measured thresholds were used, but only if these thresholds 



Chapter 6



of these implants were deleted, but data of these CI users were included in the remaining 

univariate p
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Discussion

yses were performed for postlingually deafened CI users with early onset of severe hearing 

 

 

T levels



less surviving spiral ganglion cells along the cochlea are expected in CI users with longer du

 

 

Electrical dynamic range
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C levels

Mean aided thresholds

 

CochlearTM

 

the hearing thresholds, whilst T levels that are properly set, will result in aided thresholds 

these regions with slow loudness growth, T levels should be raised to the point at which the 

ed aided thresholds, clinicians should emphasize to CI users that lower aided thresholds 



 

 

N RT thresholds
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Impedances



gually deafened adult CI users who are homogeneous with respect to CI centre, CI brand, 

rehabilitated in a team with a small number of surgeons, audiologists and speech pathol
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prelingually deaf adults and performed separate analyses for postlingually deaf adults with 



should raise T levels and counsel CI users to get accustomed to ambient sounds and discour

Conclusions
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Abstract

Design

Study sample:

Results: 

Conclusions: 

Keywords: 



this scoping review, hearing aids that allow the user to switch between two microphone 
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hearing device, the user can manually switch between the various programmes as the lis



ents value the possibility to switch between programmes, and do they use the correct 

Methods

Scoping review design 

purpose of the current review, it was important that the design allowed inclusion of studies 
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Data Sources

excluded unless the mean age fell within the target age range, or the data could be split for 



Results and Discussion
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N o. Age range HL type and 
severity

HA experience

Experienced

Goldstein, 
Shields, 
and Sandlin 

Experienced

Experienced

Stelmacho

and Carney 

Experienced

rience

users

Nordstrom 
symmetric 

Experienced

ence

Van den Heu
vel, Goverts, 

loss, irregular 
loss



N o. Age range HL type and 
severity

HA experience

rience

Gabriel Symmetric mod Many yrs expe
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and Gnewikow 
Symmetric 

experience 
with HA

Olson, Ioan
nou, and Trine 

experience
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bilateral sym

New and expe
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Palmer, 

Mueller 

symmetric 
Experienced
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listening environments? If so, do recipients value the possibility to switch 
between programmes, and do they use the correct programme that is des
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about the ability of listeners to assess the listening environment correctly, except for the 

hearing health care professionals may instruct recipients to keep the hearing aids in the de

to the counselling process in which the recipient experiences examples of listening environ



pending on listening environment?

user prefers to focus on the speaker, while another hearing aid user wants to hear other 
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G eneral Discussion

is sold each year, this scoping review showed that the evidence for the use of these features, 

of compelling evidence to support the use of these features by the key stakeholders, the 

programmes for various listening environments has not changed and is independent of tech
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aware of the fact that they need to change programmes than when using a hearing aid in 



Conclusions

The use of a scoping review allowed the inclusion of a broad range of literature to synthe

aids and CIs, could be useful to gain further insight in the listening environments encoun
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General discussion

The studies in this thesis aim to improve the clinical care pathway of adult cochlear im
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sults presented in 

The study presented in 

 



General discussion

has been demonstrated that some of the advanced sound processing features incorporated 

Further research

up of the tests in the clinic, several aspects need to be dealt with before the tests are a 

TM  
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TM sound processors, because of the need for an ac

provide clinicians with a far more detailed insight in both the current performance as well 



General discussion

This might also be of use for clinicians, because the current annual assessment of speech 

Netherlands, however, when considering other countries such as Australia, where clinics 

the use of these technologies is growing, they are only applied to a limited extent world
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General discussion

thresholds and adjust T levels if the mean aided thresholds are higher than the target of  

Further research

predictors in CI users of other CI centres, as well as CI users outside the homogeneous group 
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General discussion

TM CI 

TM

An extensive counselling session was performed at the beginning of the three week study 
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An important aspect for the use of manual programs for various listening environments is 

The main reasons that were reported were mostly related to the ease of use, because the CI 



General discussion

Further research
The listening goals of CI users in the listening environments encountered are not taken into 

valuable for CI users who want to have control over their device and encounter listening 
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General discussion

use of the programs in various listening environments and should be familiarized with the 
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G eneral conclusions

administered test setup provides several advantages over the setup of the tests in the clinic, 

The mean aided thresholds, mean electrical dynamic range, mean T levels, and measures 
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Summary

Chapter 1

Chapter 2 addresses the technical challenges that were encountered in the development 

direct coupling between the sound processor and tablet computer by means of an audio 

In Chapter 3

Chapter 4

 



Summary

S

In Chapter 5

In Chapter 6

TM

The mean aided thresholds, T levels, and the electrical dynamic range were found to be 

Chapter 7 presents a scoping review on the available literature concerning the use of 



Summary

Chapter 8

spent on these CI users and the number of visits can be reduced for CI users who do not 
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Het uitwendige deel, dat als een hoortoestel achter het oor wordt gedragen, vangt het 

geluid op uit de omgeving door middel van een microfoon in de geluidsprocessor en bestaat 

zijn op het verbeteren van verschillende aspecten van de zorg voor nieuwe en ervaren CI 

Hoofdstuk 1 

W e ontwierpen een test voor het thuis zelfstandig meten van het spraakverstaan, via 

Hoofdstuk 2 worden de ontwikkeling van deze thuistest en de 

aan dat het spraakverstaan in ruis van zowel normaalhorende proefpersonen als ervaren CI 

directe koppeling tussen de geluidsprocessor en tablet computer middels een audiokabel 



S

studie is beschreven in Hoofdstuk 3

geen verschillen gevonden, terwijl het spraakverstaan in ruis gemeten met een audiokabel 

van deze studie worden gepresenteerd in Hoofdstuk 4

professionals de mogelijkheid om het spraakverstaan van een CI gebruiker wekelijks te 

In de studie in Hoofdstuk 5

beide oren aangeboden of werd er een verschil in beide signalen aangebracht om de 



gebruikers geen voordeel te hebben van het verschil dat werd ge�ntroduceerd tussen het 

In Hoofdstuk 6

Voorbeelden daarvan zijn: instelling per elektrode waarbij de drempel bereikt wordt  

het merk CochlearTM werden hiervoor geanalyseerd, waarbij onderscheid werd gemaakt 

aan dat gehoordrempels en het dynamisch bereik invloed hebben op het spraakverstaan 

Hoofdstuk 7

dat elk jaar wordt verkocht, er opvallend weinig studies zijn over het gebruik hiervan in 

dat slechts een klein deel van de slechthorenden de mogelijkheden van hoortoestellen met 



S

Het laatste hoofdstuk, Hoofdstuk 8, omvat een overzicht van de belangrijkste bevindingen en 

worden besteed aan CI gebruikers die mogelijk bijstelling van het CI of extra begeleiding 


