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Introduction Pupil dilation:
Previous studies have shown that sub-optimal listening conditions || Predoad A Postloac Bl wio Noise Attenuation [ Noise Attenuation
may affect listening effort! and arousal® for individuals with normal X 5.50 - "
hearing3. In these studies, speech-in-noise tasks have been used 0.25 1 ' |
and quantified via speech recognition performance, subjective 6.25-
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ratings and puplil responses. The objective of the present study was =6.00-
to investigate the effect of noise attenuation on listening effort and € s £
arousal in persons with normal hearing. O £ ™7
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Methods
Participants: 0.00 5.00 1

w/o Noise ;-\ttenuation Noise At’:enuation Pre-load Post-load

« 19 persons with self-reported normal hearing (8 female)

Figure 2: Pupillometric results, PPD (left) and baseline (right), for each noise condition and pre/post-load
task combinations. Error bars show standard errors. ANOVA of PPD revealed significant main effect of

* Aged between 22 and 53 years (mean age = 36, SD = 10) noise condition (p<0.05), while ANOVA of baseline revealed significant main effect of pre- and post-load
task (p<0.01).
Study design:
Applying the same analysis using mean pupil dilation (MPD)
* Within subject design performing pre- and post-load speech-in- showed the same behavior as in PPD, with a significant main effect
noise tasks? of noise attenuation (p<0.05).

« 40 DAT sentences?, adjusted to SRT80, with and without noise

S Subjective ratings:
attenuation in the pre- and post-load tasks

_ _ _ Invested effort Perceived performance Tendency to quit
« The load task consisted of 14 SWIR lists® with -1 dB SNR, half 100 -
with and half without noise attenuation in random order l@
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Figure 1: Diagram of the study design and procedure. E
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o PUp” di|ati0n, where peak pupll dilation (PPD) and baseline pup” Figure 3: Subjective ratings for each noise condition and prg/p9§t-load tgsk combinatigns. Errqr. bars
- : : show standard errors. ANOVA of ‘Invested effort’ revealed significant main effect of noise condition
dilation (BPD) were measured to assess ||Sten|ng effort and (p<0.001). Friedman ANOVA of the combinations in ‘Perceived performance’ and "Tendency to quit’
arousal respectively showed significant difference (p<0.05). Post-hoc analysis revealed significant differences between

combinations that differed in noise condition (p<0.001).

« Speech recognition performance

« Subjective ratings reported after pre- and post-load tasks for Discussion and conclusions

each noise condition: _ _ L _ _
Noise attenuation significantly reduces listening effort.

1. Invested effort . Evident from subjective rating of invested effort, the objective

2. Perceived performance measure from PPD, and their agreement.

3. Tendency to quit

Results Baseline significantly decreases from pre- to post-load task.

« Likely not related to fatigue, as speech recognition does not
Speech recognition:

decrease from pre- and post-load tasks.

Pre-load Post-load - - =~ -
re-loa oSt od * Possibly due to heightened anticipatory arousal in the pre-load
w/o Noise Attenuation|  76.2% [+2.1] 791% [£3.1] task, which then may decrease by re-evaluation of task demand
Noise Attenuation| 99.2% [1+0.3] 99.4% [+0.3] or increasing task fami|iarity_

Table 1: Speech recognition score with standard error for each combination of noise conditions and
pre/post-load task combinations. Friedman ANOVA revealed a significant difference between the
combinations (p<0.05). Post-hoc analysis revealed significant differences between combinations that
differed in noise condition (p<0.001).
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