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ABSTRACT 
 
Background: Listening effort is the purposeful allocation of the mental resources used to overcome difficulties when 
listening to speech in a noisy environment. Increased cognitive load may result in decreased speech perception 
performance and mental fatigue. Pupillometry can be applied to investigate listening effort where changes in pupil 
diameter can be measured as a function of cognitive load. This study aims to establish the baseline of listening effort 
in normal hearing young listeners in three modalities of speech perception which are auditory-only (A-only), visual-
only (V-only), and auditory-visual (AV). 
 
Methodology: In total, 10 participants aged between 22 and 25 years old with normal hearing were recruited in this 
study. The peak pupil dilation (PPD) and peak latency were recorded throughout speech perception trials which 
were presented monaurally in three different modalities: auditory-only, visual-only, and auditory-visual speech 
perception at three different signal-to- noise ratios (SNR). 
 
Results: The PPD were largest in A-only modality at low SNRs. In contrast, no effect of PPD were observed in AV 
and V-only across SNRs. The peak PPD latency across SNRs in AV were inconsistent with previous studies. The 
finding suggests that the PPD increased significantly with decreasing SNR in A-only modalities. 
 
Conclusion: The finding of this study showed PPD, and peak latency systematically increases as SNR decreases in 
A-only modality, revealing more cognitive effort is exerted at acoustically demanding conditions. Additional data 
may help to further explore the relationship between listening effort and speechreading. 
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