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Appendix A

PubMed:
#1 Hearing aid (technology)
“Hearing Aids”[Mesh:NoExp] OR “background noise”[tiab] OR “noise reduction”[tiab] 
OR “hearing aid”[tiab] OR “hearing aids”[tiab]OR “hearing loss”[tiab] OR “hearing 
impaired”[tiab] OR “hearing impairment”[tiab]
#2 Listening effort
“Speech Perception”[Mesh] OR “Reflex, Pupillary”[Mesh] OR “listening effort”[tiab] OR 
“perceptual effort”[tiab] OR “speech perception”[tiab] OR “speech discrimination”[tiab] 
OR”speech understanding”[tiab] OR “auditory stress”[tiab] OR “auditory fatigue”[tiab] 
OR “listening fatigue”[tiab] OR “cognitive load”[tiab] OR “Speech Acoustics”[tiab]
OR “Speech Intelligibility”[tiab] OR “Pupillary reflex”[tiab] OR “ease of listening”[tiab] 
OR”Memory”[Mesh:NoExp] OR memory[tiab]

EMBASE.com:
#1 Hearing aid (technology)
‘hearing aid’/de OR’background noise’:ti,abOR ‘noise reduction’:ti,ab OR ‘hearing aid’:ti,ab 
OR ‘hearing aids’:ti,abOR ‘hearing loss’:ti,abOR ‘hearing impaired’:ti,ab OR ‘hearing 
impairment’:ti,ab
#2 Listening effort
‘speech perception’/exp OR ‘pupil reflex’/exp OR’listening effort’:ti,ab OR ‘perceptual 
effort’:ti,ab OR ‘speech perception’:ti,ab OR ‘speech discrimination’:ti,ab OR’speech 
understanding’:ti,ab OR ‘auditory stress’:ti,ab OR ‘auditory fatigue’:ti,ab OR ‘listening 
fatigue’:ti,ab OR ‘cognitive load’:ti,ab OR ‘Speech Acoustics’:ti,abOR ‘Speech 
Intelligibility’:ti,ab OR ‘Pupillary reflex’:ti,ab OR ‘ease of listening’:ti,ab OR’memory’/de OR 
memory:ti,ab

Cinahl:
#1 Hearing aid (technology)
(MH “Hearing Aids+”) OR (MH “Auditory Brain Stem Implants”) OR TI (“background noise” 
OR “noise reduction” OR “hearing aid” OR “hearing aids” OR “hearing loss”OR “hearing 
impaired” OR “hearing impairment”) OR AB (“background noise” OR “noise reduction” 
OR”hearing aid” OR “hearing aids” OR “hearing loss”OR “hearing impaired” OR “hearing 
impairment”)

#2 Listening effort
(MH “Speech Perception”) OR (MH “Reflex, Pupillary”) OR (MH “Memory”) OR TI (“listening 
effort” OR “perceptual effort” OR “speech perception” OR “speech discrimination” 
OR”speech understanding” OR “auditory stress” OR “auditory fatigue” OR “listening fatigue” 
OR “cognitive load” OR “Speech Acoustics”OR “Speech Intelligibility” OR “Pupillary reflex” OR 
“ease of listening” OR memory) OR AB (“listening effort” OR “perceptual effort” OR “speech 
perception” OR “speech discrimination” OR”speech understanding” OR “auditory stress” 
OR “auditory fatigue” OR “listening fatigue” OR “cognitive load” OR “Speech Acoustics”OR 
“Speech Intelligibility” OR “Pupillary reflex” OR “ease of listening” OR memory)
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#1 Hearing aid (technology)
DE “Hearing Aids” OR TI (“background noise” OR “noise reduction” OR “hearing aid” OR 
“hearing aids” OR “hearing loss”OR “hearing impaired” OR “hearing impairment”) OR AB 
(“background noise” OR “noise reduction” OR”hearing aid” OR “hearing aids” OR “hearing 
loss”OR “hearing impaired” OR “hearing impairment”)
#2 Listening effort
(DE “Speech Perception”) OR (DE “Memory”) OR TI (“pupillary reflex” OR “listening effort” 
OR “perceptual effort” OR “speech perception” OR “speech discrimination” OR”speech 
understanding” OR “auditory stress” OR “auditory fatigue” OR “listening fatigue” OR 
“cognitive load” OR “Speech Acoustics”OR “Speech Intelligibility” OR “Pupillary reflex” OR 
“ease of listening” OR memory) OR AB (“pupillary reflex” OR “listening effort” OR “perceptual 
effort” OR “speech perception” OR “speech discrimination” OR”speech understanding” 
OR “auditory stress” OR “auditory fatigue” OR “listening fatigue” OR “cognitive load” OR 
“Speech Acoustics”OR “Speech Intelligibility” OR “Pupillary reflex” OR “ease of listening” 
OR memory)

Cochrane Library:
#1 Hearing aid (technology)
“background noise” OR “noise reduction” OR “hearing aid” OR “hearing aids”OR “hearing 
loss”OR “hearing impaired” OR “hearing impairment”
#2 Listening effort
“Speech Perception” OR “Pupillary reflex” OR “listening effort” OR “perceptual effort” OR 
“speech perception” OR “speech discrimination” OR”speech understanding” OR “auditory 
stress” OR “auditory fatigue” OR “listening fatigue” OR “cognitive load” OR “Speech 
Acoustics”OR “Speech Intelligibility” OR “ease of listening” OR memory
#4 excluded publication types
NOT (“addresses”[Publication Type] OR “biography”[Publication Type] OR 
“comment”[Publication Type] OR “directory”[Publication Type] OR “editorial”[Publication 
Type] OR “festschrift”[Publication Type] OR “interview”[Publication Type] OR 
“lectures”[Publication Type] OR “legal cases”[Publication Type] OR “legislation”[Publication 
Type] OR “letter”[Publication Type] OR “news”[Publication Type] OR “newspaper 
article”[Publication Type] OR “patient education handout”[Publication Type] OR “popular 
works”[Publication Type] OR “congresses”[Publication Type] OR “consensus development 
conference”[Publication Type] OR “consensus development conference, nih”[Publication 
Type] OR “practice guideline”[Publication Type]) NOT (“animals”[MeSH Terms] NOT 
“humans”[MeSH Terms])
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Appendix B

Beta estimates on the performance scores and PPD for each SNR show the mean 
differences between NH and HI listeners. The lowest SNR for each masker type was the 
corresponding reference SNR.

Beta estimates as provided by the LMM analysis for the stationary noise masker.

SNRs [dB] compared 
to reference SNR 
-12 dB

-8 -4 0 +4 +8 +12 +16

Beta estimates on 
performance scores 

3.45 22.54 23.20 8.99 1.67 0.79 -0.46

Beta estimates for 
PPD 

-0.026 -0.019 -0.092 -0.079 -0.074 -0.061 -0.091

Beta estimates as provided by the LMM analysis for the single-talker masker.

SNRs [dB] compared 
to reference SNR 
-25 dB

-20 -15 -10 -5 0 +5 +10 +15

Beta estimates on 
performance scores

3.55 23.24 42.67 48.57 30.31 15.81 1.01 1.95

Beta estimates for 
PPD

0.04 0.08 0.01 -0.04 -0.07 -0.08 -0.05 -0.05

Beta estimates as provided by the LMM analysis for both masker types: stationary versus single-
talker masker.

SNRs [dB] compared 
to reference SNR 
-10 dB 

-5 0 +5 +10 +15

Beta estimates on 
performance scores, 
single-talker masker

19.68 22.93 26.89 39.39 38.04

Beta estimates for 
PPD, single-talker 
masker

0.12 0.04 0.04 0.01 0.05
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Appendix C

Beta estimates on the sentence recognition performance scores and PPD for each SNR 
level show the mean differences between inactive and active noise reduction scheme 
setting. The SNR levels are compared to the lowest SNR at -12 dB.

SNRs [dB] 
compared to 
reference SNR 
-12 dB

-8 -4 0 +4 +8 +12 +16

Beta estimates 
for performance 
in stationary 
noise masker 

-33.68 -40.57 -5.68 7.92 11.03 11.67 11.40

Beta estimates 
for performance 
in the 4-talker 
masker

-26.57 -46.05 -20.73 -4.07 4.57 4.40 5.97

Beta estimates 
for the PPD 
collapsed across 
stationary noise 
masker and the 
4-talker masker

-0.03 0.04 0.08 0.05 0.03 0.01 0.03


