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FFFFaaaaccccttttoooorrrrssss    aaaaffffffffeeeeccccttttiiiinnnngggg    ssssppppeeeeeeeecccchhhh    rrrreeeecccceeeeppppttttiiiioooonnnn    iiiinnnn    fffflllluuuuccccttttuuuuaaaattttiiiinnnngggg    nnnnooooiiiisssseeee    aaaannnndddd    rrrreeeevvvveeeerrrrbbbbeeeerrrraaaattttiiiioooonnnn    

Understanding speech in everyday life can be a serious challenge. One reason is that 
typical listening situations include a large variety of external distortions, like 
reverberation or noise. On top of that, speech intelligibility can be seriously 
hampered by internal distortions, like the presence of a hearing loss. Even when the 
sound is presented at levels well above the detection threshold, hearing-impaired 
listeners often complain of not being able to understand what is said. When the 
background noise level fluctuates over time, as is often the case in daily listening 
situations, the differences in speech reception between normal-hearing and hearing-
impaired listeners appear to be even larger. 

The current thesis basically describes a series of experiments, investigating the 
effects of these internal and external factors on speech intelligibility, after a short 
general introduction to the subject (Chapter 1). The first part of this thesis (Chapters 
2, 3 and 4) assesses the effect of fluctuating noise on speech reception, investigating 
why hearing-impaired benefit less than normal-hearing listeners from the relatively 
silent periods in fluctuating noise. Its second part (Chapters 5 and 6) focuses on the 
effect of reverberation on speech reception, determining whether the relative 
contributions of noise and reverberation in disturbing speech intelligibility depend 
on the type of hearing-impairment.  

Chapter 2 discusses an experiment in which the Speech Reception Threshold 
(SRT) in stationary noise and in several amplitude-modulated noises was measured 
for normal-hearing listeners, sensorineural hearing-impaired listeners, and normal-
hearing listeners with simulated hearing loss. The latter group consisted of normal-
hearing listeners, who received an additional masking noise, giving rise to an 
artificially raised hearing threshold. This approach made it possible to determine 
whether differences in masking release are due to a loss of signal audibility, or due to 
processing deficits in the ear, such as reduced spectral and temporal resolution. 
Results show that the reduced masking release can only partly be accounted for by 
reduced audibility. Instead, auditory temporal resolution and age are shown to be the 
main factors governing masking release for speech in modulated noise, accounting for 
more than half of the inter-subject variance. Their influence appears to be related 
mainly to the higher stimulus frequencies. 

It is suggested that the observed adverse effect of age on speech intelligibility in 
fluctuating noise may be associated with cognitive or other non-auditory factors. 
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Chapter 3 investigates this suggestion, discussing an experiment in which auditory 
measurements were performed for normal-hearing and hearing-impairment listeners. 
In addition, a visual analogue of the SRT test was included in this experiment: the 
Text Reception Threshold test or TRT. Results show that, for the normal-hearing 
group, variance in speech reception is mainly associated with non-auditory factors. 
For hearing-impaired listeners, auditory and nonauditory factors both are shown to 
be relevant for the comprehension of sentences in fluctuating background noise.  

Chapter 4 extends the results of Chapter 3 with measurements in a larger group of 
age-matched normal-hearing and hearing-impaired participants, also including tests 
of cognitive non-auditory functions. Results show that the earlier obtained age-effect 
is indeed related to the importance of non-auditory processing for speech reception 
in fluctuating noise. In particular, a test of spatial working memory (SWM) and the 
TRT appear to be relevant for the recognition of speech in fluctuating backgrounds. 
This finding makes it possible to investigate the sources responsible for deteriorated 
speech reception in clinical practice.  

The effect of reverberation on speech reception is explored in Chapter 5, in 
which a model is introduced to predict SRTs for normal-hearing listeners for 
combinations of non-stationary noise and reverberation. The model combines two 
other models of speech reception, the Extended Speech Intelligibility Index (ESII) 
and the Speech Transmission Index (STI). First, the effects of reverberation on non-
stationary noise (i.e. reduction of masker modulations) and on speech quality are 
evaluated separately. Subsequently, the ESII is applied to predict the speech reception 
threshold (SRT) in the masker with reduced modulations. Results show that the 
model accurately predicts SRTs in non-stationary noise and reverberation for 
normal-hearing listeners. Moreover, it is shown that the benefit from masker 
fluctuations may be substantially reduced in listening conditions with reverberation.  

Chapter 6    discusses the development of a simple adaptive test, the Speech 
Reception Reverberation Threshold (SRRT), designed to determine the amount of 
reverberation that an individual listener can sustain and still understand 50% of the 
presented sentences. By application of this new test, it is shown that the Speech 
Transmission Index (STI) is a convenient, single number to quantify speech 
recognition performance of individual hearing-impaired listeners in listening 
conditions with noise and reverberation. The nature of the hearing loss (presbycusic, 
congenital, or otherwise) does not affect this result. It is suggested that determining 
the effect of reverberation on sentence intelligibility directly, using the SRRT, may 
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be helpful in further understanding the supposed importance of cognitive processing 
in reverberant listening conditions.  

The last chapter of this thesis (Chapter 7) presents a final evaluation. It is 
concluded that auditory and non-auditory factors both affect speech reception for 
hearing-impaired listeners, specifically in complex listening situations with 
fluctuating noise or reverberation. Future research might further investigate the 
relation between temporal processing and auditory or non-auditory abilities. The 
relevance of the developed Text Reception Threshold as a tool to determine the non-
auditory factors in speech reception is further underlined. Finally, it is suggested that 
the measurement of speech intelligibility thresholds in complex listening situations is 
incorporated in standard procedures to clinically assess the challenges of an 
individual hearing-impaired listener in daily life. 

 

 

 

 

 

    


