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" Objective measurement of listening effort during music listening in individuals with unilateral
hearing loss: Using pupillometry as an index, by TSUJI, Shinya and ARAI, Takayuki (Sophia Univ.).
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Fig. 1 Melody-to-masker ratio thresholds (MMR)
for each of the BNH, MNH, and UHL groups.
Symbols and error bars indicate the mean and
95% confidence intervals, respectively, for each
hearing condition, as described in the legend.
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Table 1 Estimated marginal means (M) and 95%

confidence intervals (CI) of the melody-to-masker

ratio threshold (MMR) for each of the BNH,

MNH, and UHL groups.
MMR CI
TR M)dB] ~ Low  High
BNH  Ipsilateral -20.00 2228 -17.72
Co-located -17.04 -1932 -14.76
Contralateral —18.46 -20.74 -16.18
MNH Ipsilateral -18.64 2092 -16.36
Co-located -14.11 -1639 -11.82
Contralateral -10.67  —12.95 —-8.39
UHL  Ipsilateral -17.12  -1940 -14.84
Co-located -15.09 -1737 -1281
Contralateral -9.03 -11.31 -6.75

M: Estimated marginal means, CI: 95% confidence intervals

Table 2 Summary of the generalized additive mixed
model (GAMM) results for pupil diameter across
hearing groups and configuration of the target
melody. Significant p values are shown in bold.

Parametric coefficients p SE t-value p-value
Intercept (BNH, Co-loc) 0.05 0.11 0.45 0.65
Hearing group (MNH) 0.31 0.41 0.77 0.44
Hearing group (UHL) —-0.07 0.11 —0.64 0.52
Configuration (Ipsi) 0.08 0.18 0.45 0.65
Configuration (Contra) 0.02 0.41 0.05 0.96
MNH:Ipsi —0.38 0.57 —0.66 0.51
UHL:Ipsi —0.05 0.41 —0.13 0.90
MNH:Contra —0.40 0.43 -0.93 0.35
UHL:Contra —0.05 0.20 -0.24 0.81
Smooth terms edf Ref.df F-value p-value
BNH.Ipsi 9.29 9.56 76.17 <0.0001
MNH.Ipsi 17.98 18.77 45222 <0.0001
UHL.Ipsi 14.33 15.10 98.25 <0.0001
BNH.Co-loc 8.55 8.93 179.69 <0.0001
MNH. Co-loc 9.35 9.63 1693.80 <0.0001
UHL.Co-loc 13.49 14.47 190.28 <0.0001
BNH.Contra 8.73 9.04 125.53 <0.0001
MNH.Contra 18.57 18.95 699.48 <0.0001
UHL.Contra 13.49 14.47 190.28 <0.0001
Pupil position (X, Y) 28.93 29.00 1651.62 <0.0001
Random smooth terms edf Ref.df F-value p-value
Time:Trial 55591 560.99 705400.73 <0.0001

Note: The reference conditions for comparisons regarding hearing group
and environment are binaural normal hearing and co-located configuration,
respectively. Colons indicate the interaction between the variables.

BNH = Binaural normal hearing; MNH = Monaural normal hearing;

UHL = Unilateral hearing loss; Co-loc = Co-located configuration;

Ipsi = Ipsilateral configuration, Contra = Contralateral configuration;

edf = Estimated degrees of freedom, Ref.df = Reference degrees of freedom.
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