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ABSTRACT

Various aspects and characteristics of hearing aid performance can be enhanced
using music. Binaural hearing also plays a crucial role in speech perception in the presence of noise.
This study used music, tests, and a questionnaire related to speech perception in noise to investigate
the effect of listening to music on speech perception in the presence of noise in bilateral and unilateral
hearing aid users.

[VETTLE This study included 40 bilateral and unilateral hearing aid users aged 25-55 years (23 women,
17 men). The quick speech-in-noise (Q-SIN) test and speech, spatial, and qualities of hearing scale
questionnaire (SSQ) were used to investigate the effects of music on speech perception in the presence
of noise.

[(EETE The results of the Q-SIN test in both groups showed that music reduced signal-to-noise ratio
(SNR) 50 and signal-to-noise ratio (SNR) loss, which was more pronounced in the bilateral hearing aid
users (P<0.05). The results of the SSQ also showed that the questionnaire score increased after the
three-month music therapy. This increase in score was greater in bilateral hearing aid users (P<0.05).
Regular listening to music on a program basis improves speech perception in noise. The
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Introduction

n hearing-impaired individuals who have

multiple problems with speech perception in

the presence of noise, one of the interven-

tions that can be performed in addition to

prescribing binaural hearing aids is the use
of interventions, such as listening to music, which
has been shown to be effective in various studies. The
similarity of syntactic processing of language and
music, as well as the similarity at the acoustic level of
language and music, has led to suggestions about the
effect of music on speech perception, language, and
hearing abilities. There is also neurological evidence
that music affects language skills. Most research has
focused on the improvements resulting from the ef-
fect of listening to music on the brain’s response to
sounds and its psychological effects. Exposure to and
training in music can increase the activity of the audi-
tory system and brain, as well as auditory attention
and learning. The most crucial cognitive components
that music has the greatest impact on include memory,
executive functions, and attention. Music is an ideal
tool for examining cognitive skills and how different
brain functions work because of its connection with
many brain activities such as perception, cognition,
emotions, behavior, and memory.

Changes in the brain caused by listening to music are
often attributed to plasticity related to practice. Find-
ings from human and animal studies indicate that the
nervous system can reorganize its pathways through
auditory training, and this ability is positively reflect-
ed in everyday communication. Music engages the
sensory, cognitive, and reward networks of the brain.
These networks are widely distributed, and their inte-
grated functioning produces neural plasticity. In ad-
dition to its neurophysiological effects, listening to
music has beneficial effects on cognitive aspects, in-
cluding auditory memory and attention, intelligence,
executive function, speech perception in noisy envi-
ronments, language processing, and reading and writ-
ing abilities. According to the results of these studies,
training and listening to music leads to plasticity in
auditory processing networks from the cochlea to the
auditory cortex. The extent to which specific auditory
skills are developed through musical experience may
be transferred to non-musical domains. The effects
of listening to music may extend beyond improving
auditory function. Listening to music improves vocal
expression, concentration, and increases sense of sat-
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isfaction. The acoustic and structural similarities and
the shared neural networks between speech and mu-
sic, indicate that cognitive and perceptual abilities are
transferred from one domain to another through the
reorganization of shared neural circuits. Considering
syntactic rules and many other cognitive functions,
it is not surprising that music and speech processing
share common neural resources. Research has shown
that musical training and exposure can increase the
activity of the auditory system and brain. According
to various studies, listening to music increases syn-
aptic density in the auditory system, making it pos-
sible to perform more challenging auditory tasks.
Understanding speech in noise requires the success-
ful integration of cognitive, linguistic, and sensory
processes. Training and listening to music promote
flexibility in speech processing networks and also
improve speech-in-noise understanding. Considering
the favorable effects of listening to music on hear-
ing system performance, this study aimed to investi-
gate and compare the effects of listening to music on
speech perception in the presence of noise in binaural
and monocular hearing aid users aged 25-55 years.

Methods

This study included 40 bilateral and unilateral hear-
ing aid users aged 25-55 years (23 women, 17 men).
The quick speech-in-noise (Q-SIN) test and speech,
spatial, and qualities of hearing scale questionnaire
(SSQ) were used to investigate the effects of music on
speech perception in the presence of noise.

Results

The results of the Q-SIN test in both groups showed
that music reduced signal-to-noise ratio (SNR) 50
and SNR loss, which was more pronounced in the
bilateral hearing aid users (P=0.001). The results of
the SSQ also showed that the questionnaire score
increased after the three-month music therapy. This
increase in score was greater in bilateral hearing aid
users (P=0.001) (Tables 1, 2, 3, and 4).

Conclusion

Regular listening to music on a program basis im-
proves speech perception in noise. The results of the
present study showed that bilateral hearing aids had a
higher effect on improving speech perception in noise
than unilateral hearing aids.
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Table 1. Mean+SD of SNR 50 of the binaural and monaural hearing aid user groups before and after the intervention

95% Cl of the Difference

Group Before After MeaniSD t df P
Lower Upper
Binaural hearing aids 15.5 11.5 4+0.73 2 6 8.96 19 0.001
Monaural hearing aid 14.5 12.5 2+0.92 1 3 2.89 19 0.018
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Table 2. Mean+SD of SNR loss of the binaural and monaural hearing aid user groups before and after the intervention

95% Cl of the Difference

Group Before After Mean+SD t df P
Lower Upper
Binaural hearingaids  15.75 11.75 4+0.73 2 6 8.96 19 0.001
Monaural hearingaid ~ 14.75 12.75 2+0.92 1 3 2.89 19 0.018
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Table 3. MeantSD total score of the speech perception in monaural and binaural hearing aid users before and after the intervention

95% Cl of the Difference

Group Before After MeantSD t df P
Lower Upper
Binaural hearing aids 321 5.45 21.29+6.92 1.95 2.53 34.52 19 0.001
Monaural hearing aid 3.10 391 11.33+7.21 0.71 0.92 15.84 19 0.001
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Table 4. Comparison of SNR 50 in monaural and binaural hearing aid users in this study with chandni’s study

Variables Group Before After Mean Difference
Binaural hearing aids 15.5 115 4
In this study
Monaural hearing aid 14.5 12,5 2
Chandni study Chandni study -5 -7 2
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