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Degraded sensory information is a potential cause for 
the outcome spread and poor performance observed in 
CI users. Combining behavioural methods with 
electrophysiology (EEG) and imaging techniques 
(fNIRS) can help unravel bottlenecks in signal 
transmission through the auditory pathway.
Some general questions to be investigated:
What is the influence of neural health, at the level of the 
cochlea, on signal representations at higher levels? 
How are spectral and temporal representations of a 
sound signal a�ected by CI processing and subject 
specific parameters?

It is hypothesised that individualised auditory training programs will yield 
better individual and societal outcomes for poor performers, compared to a 
standardised one-size-fits-all rehabilitation approach. 
To address this hypothesis, the following questions will be explored: 
What does current literature say about individualised auditory training 
programs? 
What is the impact of timely intervention with CI on outcomes?
How accurately are clinicians able to predict poor performance?
Using individualised auditory training programs, are poorly performing adult CI 
users able to achieve improved outcomes?                 
In poorly performing adult CI users, what is the influence of patient factors on 
rehabilitation progress and outcomes?

It is hypothesised that top-down modulation influences speech perception 
outcomes in adult CI users. The current project will gain more insight into 
top-down cognitive factors predicting speech perception outcomes in adults 
CI users. (What predictors, when & how) → Studying underlying neuronal 
mechanisms & cognitive behavioural measures. 
Some of the questions to be answered:
What does current literature say about top-down influences? 
What is the global level of cognition before and after implantation 
(RBANS-H) and its relationship to CI performance?
Is there a relationship between specific cognitive functions (e.g. inhibitory 
control, working memory) and speech outcome 
measures in good and poor performing 
adult CI users? And can this be explained 
by similarities in brain activation patterns?

1. OBJECTIVE MEASURES

Not being able to identify the causes of poor performance means that we 
don’t know how to properly fit patients experiencing poor performance. This 
makes fitting a long trial-and-error process.
We want to find factors which correlate with poor performance and look at 
the best way to make use of these factors in order to develop personalised 
maps, leading to optimised outcomes.
Steps of the project will include:
Data analysis on MAPs and speech recognition tests
Analysis of phoneme confusion matrices for frequency allocation
Investigation of bone formation as a predictive factor
The final goal is to build an AI-assisted fitting tool.

2. NEUROCOGNITIVE MEASURES

3. SOCIETAL IMPACT 4. FITTING

For individuals where hearing aids do not provide functional hearing, cochlear 

implantation is the intervention of choice. CIs provide significant improvements in 

speech understanding, hearing performance, and quality of life. However, large 

individual di�erences and unexplained variability are reported in auditory, speech, and 

language outcomes after CI1,2. 

Based on the ICF model3, MOSAICS aims to understand this outcome variability in adult 

CI performance over the next four years by investigating four domains: (1) Objective 

measures, (2) Neurocognitive measures, (3) Societal impact, and (4) Fitting. Improved 

knowledge in these domains is expected to minimise outcome spread and maximise 

societal participation, with a specific focus on poorly performing adult CI users. 

Current predictors

MOSAICS

OUTCOME VARIABILITY

Ψ-Physics 
+ 

EEG/fNIRS 

-

-
1.

2.

-

-
1.
2.

3.

-

-
1.

2.
3.
4.

5.

-

-

-
1.
2.
3.
-

References
Hoppe, U., Hocke, T., Hast, A., & Iro, H. (2019). Maximum preimplantation monosyllabic score as predictor of cochlear implant outcome.. HNO, 67(Suppl 2), 62–68. https://doi.org/10.1007/s00106-019-0648-0
Holden, L. K., Finley, C. C., Firszt, J. B., Holden, T. A., Brenner, C., Potts, L. G., Gotter, B. D., Vanderhoof, S. S., Mispagel, K., Heydebrand, G., & Skinner, M. W. (2013). Factors a�ecting open-set word recognition in adults with cochlear implants. Ear and hearing, 34(3), 342–360. https://doi.org/10.1097/AUD.0b013e3182741aa7
World Health Organization. (2001). International Classification of Functioning, Disability and Health. Geneva, Switzerlan. https://www.who.int/classifications/icf/en/

Health Condition (disorder/disease)

Environmental factors Personal factors

Body function
and structure
(Impairment)

Activities
(Limitation)

Participation
(Restriction)

This project has received funding from the 
European Union’s Horizon 2020 research and 
innovation programme under the Marie 
Skłodowska-Curie grant agreement No 860718.

1

4

2

3

OUTCOMES

?

A
da

pt
ed

 fr
om

 H
op

pe
 e

t 
al

., 
20

19
 

(ICF Framework: World Health Organisation, 2001)


