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Abstract: Listening effort represents the listener’s attention, stress, required cognition resource, and mental exer-
tion to understand a speech in various situations. Recently, it has been focused to evaluate an effectiveness of hearing
aids and cochlear implant. The physiologic measures, such as heart rate, skin conductance, electroencephalography;,
and pupil dilation, have been used to objectively measure listening effort. In this study, we investigated the feasibility
of temporal and spectral heart rate variabilities to measure listening effort to understand speech in the presence of
background noise. The results showed that several heart rate variabilities significantly increased as increasing back-
ground noise level. Finally, the heart rate variability can be used as an objective tool to measure listening efforts.
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Table 1. Sentence stimulation conditions to evaluate listening efforts

Test condition Rest Non Low High
SNR (dB) No noise No noise 12 6
Repeat of sentence stimulation No 80 80 80
5 min break 5 min break 5 min break
Baseline l No noise I Low-noise l High-noise
10 min 15 min 15 min 15 min
P e e e e e e e e e e s 1 o
H 1s 3s 1 o
il Silent | Noise | | §
1 I =
: | K-HINT 5s ' ®
! 2s Repeat sentence || §
]

T8 1. A= 24 ¢4 9 423 K-HINT 2= 32 A4 72k,
Fig. 1. Schemes for stimulus-noise condition and experimental setup.
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Table 2. Temporal and spectral heart rate variabilities

Temporal HRV

Mean NN Mean of NN interval
SDNN Standard deviation of NN interval
Mean HR Mean heart beat rate
RMSSD root mean square of successive difference of NN interval
NN50 Number of adjacent NN intervals
SD2 The standard deviation of the Poincare plot along the line-of-identity

Spectral HRV

LF/HF Ratio between absolute power of low frequency and high frequency band
LF Absolute power of LF band
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Fig. 3. HRV variation in different listening conditions. *: p < 0.05 and **: p < 0.01 denote paired t-Test results. +: p<0.001

denotes repeated ANOVA test result.
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