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General introduction

Cochlear implantation is a commonly used method to improve hearing abilities of severe 

postlingually deafened adults is to restore auditory communication abilities. Although 

is a large range of performance, especially in more complex listening situations. To improve 

implantation, it is important to obtain a better understanding of the underlying factors that 
explain this wide range of speech-recognition performance. Several factors have already 

studies described in this thesis aimed to further investigate possibly relevant factors, 

challenging conditions. Various studies have shown the importance of top-down cognitive 
skills, like working-memory capacity, information processing, and phonological skills, in 
speech recognition in noise both in listeners with impaired and with normal hearing 
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Although several studies support the assumption that linguistic factors and cognitive 

studies and do not point to tests that can be easily used in the clinic for pre-operative 

speech-in-noise recognition, which is closer to daily life speech understanding. The number 

avoid interaction with auditory capacity, these tests are conducted in the visual domain. 
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General introduction

more insight in the interaction between these linguistic skills and speech understanding 
as it occurs in daily life.  

OUTCOME MEASURES OF SPEECH RECOGNITION IN CI USERS
Speech-recognition ability can be measured in several ways and it is important to 
understand advantages and disadvantages of those measures. Often phoneme scores 

abilities in noise, to determine auditory functioning in daily life listening situations. 

performance in adverse conditions is usually assessed with the standard Dutch speech-

and clinic, severe hearing impairment or limited linguistic skills (as in children or second 
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MEASURES OF LINGUISTIC SKILLS

study the interaction between linguistic skills and speech-recognition ability it is essential 
to select clinically suitable and relevant measures of linguistic ability that can be applied 

of the meaning of a language utterance and are thus central to the process of language 

speed of word retrieval, which we will refer to in this thesis as lexical-access ability, could 
 ability, the capacity 

also be important. Vocabulary knowledge is assumed to represent crystallized knowledge, 

results of some studies suggest that better receptive vocabulary knowledge is related to 
better speech recognition of NH listeners in adverse conditions (e.g., Benard, Mensink, 
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General introduction

Lexical decision and word naming. 

decision tests (LDT, because these are easy to use and can be applied both in the auditory 

are recorded for both word- and pseudoword responses. Pseudowords are letter strings 
that obey the orthography and phonology of the test language, but lack meaning. Using 
well-formed pseudowords is important to ensure that the response is based on lexical 
access, and not purely on a perceptual process that assesses whether the stimulus looks 

and does also not provide a pure measure of lexical-access ability. Combining the results of 

accurate estimate of lexical-access ability.

modality-independent model for lexical decision. This model was based on established 

Activation

simultaneously activated and form a cohort.
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Cohort evaluation

Decision

keep in mind, however, is that in the auditory domain the stimulus is not presented and 

recognition thresholds, or higher baseline levels of activation, than words with a lower 

that is, the number of lexical candidates that, in addition to the element representing the 

the amount of spurious activation during auditory word recognition can be excessively 

of particular relevance in the context of the present studies because it may be expected 
that for listeners with hearing loss relatively many phonemes are confusable, even in the 

may be excessively large in people with hearing loss, resulting in relatively long response 
times and low accuracy. 
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EFFECTS OF LINGUISTIC AND COGNITIVE ABILITIES ON SPEECH RECOGNITION
Relations between visual measures of linguistic and cognitive abilities and speech 

recognition. 

Accuracy is expected to be near ceiling in vLDT, when only highly familiar words are used.  
vLDT could be measured preoperatively to predict speech-recognition performance with a 

measured verbal information processing speed and working-memory capacity were 

auditory and non-auditory factors play a role.

Relations between auditory measures of linguistic abilities and recognition of degraded 

speech.

studies used the visual world paradigm to investigate lexical access with degraded auditory 
stimuli by tracking eye-movements to pictures of target words and competitor words. They 

Based on the model, we hypothesize that for speech stimuli that are degraded by a noise 

because the process of activation of candidates and evaluation of competitors takes longer 

longer in the vocoded condition because the response deadline is usually set higher for 

larger bias toward word responses, because they are used to guessing. These hypotheses 
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OUTLINE OF THE THESIS
This thesis describes four studies that were conducted to achieve a better understanding 
of the role of linguistic skills, particularly of lexical-access ability, in speech-recognition 
performance of cochlear-implant users. 

Chapter 2 describes a study that examines the suitability of clinical outcome measures of 

Chapter 3 examines the relations of visual lexical-access ability and vocabulary size with 

listeners, and higher-educated non-native listeners. The aim of the study is to evaluate 
suitable linguistic measures and examine their relation with speech recognition in noise. 

Chapter 4 

Chapter 5 

Chapter 6 comprises a general discussion of the results of all studies reported in this thesis 
and provides suggestions for clinical implications. 
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