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Abstract

Introduction: Music offers psychological, cognitive, and social benefits, affecting the brain in distinct 
ways. The proper functioning of auditory skills is fundamental in the process of interpreting sound 
information. Objective: To compare the performance of adults in different auditory skills of Central 
Auditory Processing, according to the variable presence and absence of musical practice. Method: 
Method: The sample was composed by convenience of 48 normal-hearing adults, 21 males (43.75%) and 
27 females (56.25%), with a mean age of 28.06 years. From the total number of subjects, 24 originated 
Group 1 (G1), that is, individuals with musical experience and practice, and 24 to Group 2 (G2), a group 
without any musical practice or experience. All subjects underwent a basic audiological evaluation and 
a full battery of CAP behavioral tests, which was composed of the Dichotic Sentence Identification Test 
(DSI), Masking Level Difference (MLD), Adapted Compressed Speech (FCA), Auditec’s Pattern of 
Duration and Frequency Test (TPD and TPF), and Random Gap Detection Test (RGDT). Results: There 
was a statistically significant difference between the two groups, with G1 showing superior performance 
in all auditory skills. Conclusion: Adults with musical experience and practice showed normality in 
all evaluated auditory skills and statistically significant superior performance compared to their peers.
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Resumo

Introdução: A música oferece benefícios psicológicos, cognitivos e sociais, afetando o cérebro 
de maneiras distintas. O bom funcionamento das habilidades auditivas é fundamental no processo de 
interpretação de informações sonoras. Objetivo: Comparar o desempenho de adultos em diferentes 
habilidades auditivas do Processamento Auditivo Central, segundo a variável presença e ausência da prática 
musical. Método: A amostra foi composta, por conveniência, por 48 adultos com limiares auditivos dentro 
dos padrões de normalidade, sendo 21 do sexo masculino (43,75%) e 27 do sexo feminino (56,25%), 
com média de idade de 28,06 anos. Do total, 24 deram origem ao Grupo 1 (G1), isto é, indivíduos com 
experiência e prática musical e, 24 ao Grupo 2 (G2), grupo sem qualquer prática ou experiência musical. 
Todos os participantes foram submetidos a uma avaliação audiológica básica e a uma bateria completa 
de testes comportamentais, a qual foi composta pelo Teste de Identificação de Sentenças Dicóticas(DSI), 
Masking Level Difference(MLD), Fala Comprimida Adaptado (FCA), Teste de Padrão de Duração e 
Frequência (TPD e TPF) da Auditec e Random Gap Detection Test (RGDT). Resultados: Houve diferença 
estatisticamente significativa entre os dois grupos, sendo que o G1 apresentou desempenho superior em 
todas as habilidades auditivas. Conclusão: Os adultos com experiência e prática musical apresentaram 
normalidade em todas as habilidades auditivas avaliadas e um desempenho superior estatisticamente 
significante quando comparado aos seus pares.

Palavras-chave: Música; Adultos; Percepção Auditiva; Plasticidade Neuronal; Testes Auditivos

Resumen

Introducción: La música ofrece beneficios psicológicos, cognitivos y sociales, afectando al cerebro 
de maneras distintas. El correcto funcionamiento de las habilidades auditivas es fundamental en el proceso 
de interpretación de la información sonora. Objetivo: Comparar el rendimiento de adultos en diferentes 
habilidades auditivas del Procesamiento Auditivo Central, según la variable presencia y ausencia de 
práctica musical. Método: La muestra estuvo compuesta por conveniencia por 48 adultos con umbrales 
auditivos dentro de los estándares de normalidad, siendo 21 del sexo masculino (43,75%) y 27 del sexo 
femenino(56,25%), con una edad promedio de 28,06 años. De la muestra total, 24 formaron el Grupo 1 
(G1), es decir, individuos con experiencia y práctica musical, y 24 formaron el Grupo 2 (G2), grupo sin 
ninguna práctica o experiencia musical. Todos los sujetos fueron sometidos a una evaluación audiológica 
básica y a una batería completa de pruebas conductuales, que incluyó el Test de Identificación de Oraciones 
Dicóticas (DSI), Diferencia de Nivel de Enmascaramiento (MLD), Adaptación de Habla Comprimida 
(FCA), Test de Patrón de Duración y Frecuencia (TPD y TPF) de Auditec y Random Gap Detection Test 
(RGDT). Resultados: Hubo una diferencia estadísticamente significativa entre los dos grupos, siendo 
que G1 mostró un rendimiento superior en todas las habilidades auditivas. Conclusión: Los adultos con 
experiencia y práctica musical mostraron normalidad en todas las habilidades auditivas evaluadas y un 
rendimiento estadísticamente significativamente superior en comparación con sus pares.

Palabras clave: Música; Adultos; Percepción Auditiva; Plasticidad Neuronal; Pruebas Auditivas
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Such musical experiences can provide a posi-
tive impact on the listening skills of the individuals 
who practice them. In view of this fact, a minimum 
battery of tests was used to evaluate different audi-
tory abilities,6 commonly used in speech therapy 
clinics, namely: binaural integration, binaural 
interaction, temporal resolution, temporal ordering 
and auditory closure.

Considering the above, the objective of this 
study was to compare the performance of adults in 
different CAP skills, according to the variable pres-
ence or absence of musical experience and practice.

Method

Retrospective, quantitative and cross-sectional 
study, approved by the Research Ethics Committee, 
under number 80732817.0.0000.5346.

The database was created from February to 
November 2017 by a research group from a pub-
lic educational institution. All assessments were 
performed at the Audiology Outpatient Clinic of a 
University Hospital. Only individuals who agreed 
to voluntary participation and signed the Free and 
Informed Consent Form (FICF) were accepted, 
which contained information about the procedures 
carried out, risks, benefits and confidentiality of 
research data, following all ethical precepts, as per 
Resolution 466/12 of the Ministry of Health and 
510/16 of the National Health Council.

Research criteria
For the study, individuals were selected with 

the following inclusion criteria: ages between 18 
and 59 years, of both sexes, with hearing thresh-
olds within normal limits in both ears (minimum 
response level up to 19 dBHL at conventionally 
evaluated frequencies - 250 to 8000Hz)9, type A 
tympanometric curve and contralateral acoustic 
reflexes present at normal levels bilaterally9, with 
Brazilian Portuguese being the mother language, 
right-handed manual preference, with and without 
musical practice and with at least eleven years of 
schooling.

Individuals with any evidence of neurological 
and/or psychiatric alterations that could impede 
the understanding of the tasks requested in the as-
sessments, individuals with complaints of tinnitus, 
dizziness, exposure to high levels of sound pressure 
and individuals with a history of recurrent otitis and 
illicit drug users were excluded.

Introduction

Music provides countless benefits to human 
beings, covering not only psychological aspects, 
but also cognitive and social aspects.1 The under-
standing of music varies according to different 
brain states, activating specific regions of the brain 
and triggering corresponding physiological effects.2

Musicalization is important in improving 
brain functions, especially in cognitive aspects and 
Central Auditory Processing (CAP), impacting the 
quality of life and well-being of individuals.3 There-
fore, the benefits of such skills enable the individual 
to analyze and interpret the information captured 
peripherally, more efficiently, due to the stimula-
tion of a set of specific auditory and cognitive 
skills, which are essential for understanding what 
is heard.4 For this system of skills, both processing 
and cognition, to function properly, it is necessary 
that the auditory skills are functioning properly.5

In general, the development of auditory skills 
involves a complex system of neurons, which 
conducts acoustic information through electrical 
impulses to the primary auditory cortex, which has, 
as its main characteristic, the ability to discriminate 
sound in relation to its frequency, intensity and 
location. Furthermore, it also involves temporal 
aspects, such as temporal integration and discrimi-
nation, temporal ordering and temporal masking6. 
Studies report that musical experience can stimu-
late brain plasticity, through the reorganization of 
synaptic encounters between neurons and modifica-
tions in the brain circuit, making musicians perform 
better on auditory tasks than non-musicians.7

These findings are mainly justified due to 
changes that occur in regions of cortical func-
tioning, for example, in Heschl’s gyrus (auditory 
perception), secondary auditory cortex (temporal 
variations), corpus callosum (binaural integration) 
and temporal lobe (information processing and 
memory), which are activated, as these are areas 
of the brain involved in interpreting information.8 
It also stands out, areas linked to memory, such as 
the hippocampus, responsible for recognizing the 
familiarity of thematic and rhythmic elements. The 
areas of the cerebellum and the amygdala play a 
crucial role in giving emotional value to the sound 
experience. Furthermore, a nucleus of gray matter, 
the nucleus accumbens, is directly associated with 
feelings of pleasure and reward, which is important 
for processing musical information.5 
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stapedial acoustic reflexes, adopting values ​​al-
ready proposed.

Behavioral assessment of central 
auditory processing skills:

The tests were applied randomly and selected 
with the aim of covering the minimum suggested 
battery, in accordance with the recommendations 
of the Brazilian Academy of Audiology10, better 
described below:
•	 Standard Duration Test (SDT) - Auditec®11: 

used to evaluate the temporal ordering ability for 
duration. This has a list of 30 sequences of three 
pure 1000 Hz tones, which change according to 
duration, and can be long (500 ms) or short (250 
ms). The interval between tones is maintained at 
300 ms and the interval between stimuli is 6 s. 
It was applied binaurally, at a fixed intensity of 
50 dB SL and the subject named, in order, the 
sequence heard. Results equal to or greater than 
91.9% of correct answers were used as a standard 
of normality for the age group from 18 to 29 years 
old and from 30 to 58 years old, results equal to 
or greater than 89%.12

•	 Standard Frequency Test (SFT) - Auditec®11: ap-
plied to evaluate the temporal ordering ability for 
frequency. It is also composed of 30 sequences of 
pure tones, but they are modified by frequency, 
and can be low (880 Hz) or high (1430 Hz). The 
interval between tones is 150ms and the interval 
between stimuli is 7s. It was applied binaurally, at 
a fixed intensity of 50 dB SL and the participant 
named the sequence heard in an orderly manner, 
referring to “thick” for the low tones and “thin” 
for the high tones. As a standard of normality, 
percentages equal to or greater than 97.2% of cor-
rect answers were considered for the age group 
from 18 to 29 years old and from 30 to 58 years 
old, results equal to or greater than 96.6%.12 For 
both tests that evaluate temporal ordering (SDT 
and SFT), the physiological mechanism evalua-
ted is the discrimination of sounds in sequence.

•	 Random Gap Detection Test (RGDT) - Musiek13: 
applied to evaluate the auditory ability of tem-
poral resolution. The physiological mechanism 
evaluated is the discrimination of inter-stimulus 
pauses. The test has intervals between tones that 
vary from zero to 40 ms in random order. The 
test was performed at 50 dB SL in the binaural 
condition and participants were instructed to 
respond verbally if they heard one or two tones. 

Thus, the sample consisted, for convenience, 
of 48 participants, 21 male (43.75%) and 27 female 
(56.25%), with an average age of 28.06 years. Of 
this total, 24 gave rise to Group 1 (G1), that is, 
individuals with musical experience and practice, 
and 24 to Group 2 (G2), a group without any musi-
cal practice and experience.

Previously, at the beginning of data collection, 
they answered questions regarding the time spent 
practicing music and the type of instrument played. 
As for the participants included in the group with 
musical experience and practice (G1), half were 
guitar class students (50%) and the other half 
were singers from a church choir (50%), both of 
whom performed musical practice on an amateur 
basis, weekly, with at least five years of musical 
experience.

Research strategy
Participants were seen at times previously 

scheduled with the responsible researchers and 
study collections were carried out in a single day, 
with the following procedures for sample com-
position:

•	 Audiological anamnesis: used with the aim of 
collecting information about previous illnesses, 
issues related to communication and family 
history of hearing diseases;

•	 Edinburgh Manual Dominance Test - reduced 
version: applied with the aim of obtaining in-
formation about manual preference in different 
daily situations;

•	 Visual Inspection of the External Acoustic Me-
atus: the Mikatos brand clinical otoscope was 
used to check the presence of any alterations 
that would prevent the procedures from being 
performed. In case of any alteration, individuals 
would be referred for medical management;

•	 Behavioral audiological assessment (research 
on tonal thresholds, speech audiometry - speech 
recognition threshold and percentage index of 
speech recognition and central auditory proces-
sing tests): Performed in a booth with acoustic 
treatment, with the procedures performed on an 
Interacoustics audiometer, model AD229, and 
using supra-aural headphones, model TDH 39;

•	 Acoustic Immittance Measurements: Were 
performed in the Interacoustics brand AT235 
immittance meter, measuring the mobility of the 
tympanic-ossicular system and the contralateral 
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criterion, the values ​​proposed by age group were 
followed: from 18 to 29 years: 96% correct in the 
RE and 94.3% in the LE; from 30 to 58 years old: 
93.1% correct in the OD and 90% in the OE.12

•	 Masking Level Difference (MLD) - Auditec®: 
Used to evaluate the ability of selective atten-
tion and binaural interaction. The physiological 
mechanism evaluated is the identification of 
sounds in the presence of noise. The test is ba-
sed on determining the hearing threshold using 
a 500 Hz pulsatile pure tone, in the presence of 
masking noise in two different conditions: noise 
and pure tone presented in phase to both ears; 
and pure tone presented in phase in both ears, 
with inverted phase noise in one ear. The same 
was carried out at 50 dB SL, in the binaural 
condition and participants were instructed to say 
“yes” when they heard the pure tone and “no” 
when they heard only the noise. The result was 
obtained by subtracting the threshold between 
the two conditions. The MLD was considered 
normal in the presence of threshold differences 
greater than or equal to 14 dB for the age group 
from 18 to 29 years old and 13.1dB for those 
aged between 30 and 58 years old, between the 
signal/noise conditions verified.12

Data analysis
To analyze the data, a description was first 

made, with mean, median, minimum, maximum, 
standard deviation, quartile 1 and quartile 3 values. 
Subsequently, the non-parametric test for compari-
son between variables, U-Mann-Whitney Test, was 
used. In all analyzes a significance level of 5% 
(p≤0.05) was considered.

Results

Comparison between groups with and without 
musical experience in the different auditory abilities 
of central auditory processing, showing statistically 
significant differences for all tests applied (Table 1).

The training and test ranges were used in order 
to verify the shortest interval in which the indi-
vidual began to consistently identify two tones. 
The analysis was carried out using the average 
of the four test frequencies, with results equal to 
or less than 4.79 ms being considered normal for 
the age group from 18 to 29 years old and from 
30 to 58 years old, results equal to or less than 
5.58 ms. ms.12

•	 Adapted Compressed Speech Test (ACS) - Fol-
gearini14: the Compressed Speech Test (CST),15 
conceived as the original test, was adapted for the 
ACS,14 aiming to further improve its applicabi-
lity. The ACS was used to evaluate the auditory 
closure ability and the physiological mechanism 
evaluated is the recognition of physically distor-
ted sounds. It consists of a list of 25 words for 
each ear, with 60% compression. In this test, the 
words were presented in the monaural condition, 
with a fixed intensity of 40 dB SL, first in the 
right ear (RE) and then in the left ear (LE), and 
the individuals were instructed to repeat the 
words heard. The normality standard found for 
the age group from 18 to 29 years old was used, 
for the right ear 92.1% and the left ear 94% of 
correct answers. For the age group from 30 to 58 
years, 88.9% of correct answers were considered 
normal in the right ear and 92.6% in the left ear.12

•	 Dichotic Sentence Identification Test (DSI) - An-
drade16: used to evaluate the figure-background 
ability for verbal sounds and association of visual 
stimuli. The physiological mechanism evaluated 
is the discrimination of overlapping sounds in 
monotic and/or dichotic listening. It was applied 
at a fixed intensity of 50 dB SL. It started with 
training and then the binaural integration stage 
was performed, however, only the second was 
considered in the analysis of this study. In these 
two moments, two sentences were presented si-
multaneously, one in each ear, and the individual 
pointed out the sentences heard, on a card, which 
remained fixed in front of them. As a normality 
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performance in the group with musical experience 
and practice (G1), both in the right and left ears 
(Graphs 1 and 2).

When comparing performance in the Dich-
otic Sequence Identification Test (DSI), by ear, 
in both groups, it is possible to observe superior 

Table 1. Comparison between groups with and without musical experience in different central 
auditory processing auditory abilities.

Grupo N Média Mediana Min Max Q1 Q3 DP P-valor

DSI OD (%)
G1 24 93,75 90,00 70,00 100,00 90,00 100,00 7,11

0,049*
G2 24 88,75 90,00 70,00 100,00 80,00 100,00 9,47

DSI OE (%)
G1 24 94,17 100,00 70,00 100,00 90,00 100,00 9,29

0,040*
G2 24 85,00 90,00 20,00 100,00 80,00 100,00 19,11

MLD(dB)
G1 24 14,08 14,00 10,00 20,00 12,00 16,00 2,67

0,013*
G2 24 11,50 12,00 4,00 18,00 8,00 14,00 3,74

RGDT (ms)
G1 24 5,98 4,50 2,00 17,50 3,50 7,75 3,75

0,017*
G2 24 8,63 5,88 2,00 40,00 4,25 10,00 7,88

FCA OD (%)
G1 24 90,17 92,00 56,00 100,00 88,00 96,00 8,83

0,012*
G2 24 85,33 86,00 64,00 96,00 80,00 92,00 8,14

FCA OE (%)
G1 24 93,50 96,00 68,00 100,00 92,00 96,00 7,06

0,007*
G2 24 88,33 92,00 64,00 100,00 86,00 94,00 8,74

TPD (%)
G1 24 89,42 93,30 60,00 100,00 84,95 96,60 11,48

0,010*
G2 24 82,88 88,30 23,30 100,00 74,95 94,95 18,06

TPF (%)
G1 24 97,62 100,00 80,00 100,00 96,60 100,00 4,56

0,009*
G2 24 89,70 94,95 53,30 100,00 83,30 100,00 13,77

Caption: N=number of participants; Min=minimum; Max=maximum; Q1=quartile 1; G3=quartile 3; SD=standard deviation;  
RE=right ear; LE=left ear; ms=milliseconds; %=percent; *=statistical significance.

Graph 1. Box-plot graphic representation of performance in both groups (G1 and G2) on the DSI in 
the right ear.

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; DSI= Dichotic 
Sentence Identification Test
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the measurement in dB (decibel) is higher in the 
group that has musical experience (Graph 3).

In the means between the groups in the Mask-
ing Level Difference (MLD) test, it is evident that 

Graph 2. Box-plot graphic representation of performance in both groups (G1 and G2) on the DSI in 
the left ear.

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; DSI= Dichotic 
Sentence Identification Test.

Graph 3. Box-plot graphic representation of performance in both groups (G1 and G2) in MLD

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; MLD= Masking 
Level Difference.
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frequency, detection of smaller intervals and per-
centage of discrimination of sounds in longer se-
quences were evidenced for G1 (Graph 4, 5 and 6).

In relation to the RGDT, SDT and SFT tests 
to measure temporal abilities, respectively, of 
resolution and temporal ordering for duration and 

Graph 4. Box-plot graphic representation of performance in both groups (G1 and G2) in the RGDT..

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; RGDT= Random 
Gap Detection Test.

Graph 5. Box-plot graphic representation of performance in both groups (G1 and G2) in SDT.

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; SDT= Standard 
Duration Test.
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ages was observed, both from the right and left ears 
(Graphs 7 and 8).

In the Adapted Compressed Speech Test 
(ACST), superior performance in response percent-

Graph 6. Box-plot graphic representation of performance in both groups (G1 and G2) in SFT.

 
Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; SFT= Standard 
Frequency Test.

Graph 7. Box-plot graphic representation of performance in both groups (G1 and G2) in the ACS in 
the right ear.

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; ACS= Adapted 
Compressed Speech.
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changes that occur at the CANS level, of which the 
distinction between the musical notes when playing 
the instrument and the need to follow musical melo-
dies with harmony and representing them through 
the voice are necessary and enable the improvement 
and/or development of various skills. Furthermore, 
the sensory coding of temporal information such 
as duration, interval and order of different stimulus 
patterns are clues that govern temporal processing, 
being important for the perception of music.19

In relation to the binaural integration ability, 
shown in graphs 1 and 2, per ear, better responses 
are evident for the study group, with a higher 
percentage of correct answers and less variability 
for individuals without musical exposure. Similar 
findings appear to be associated with variability 
in the exposure of enthusiastic musicians. Con-
sidering hemispheric dominance and stimulation, 
instrumental musicians tend to have right hemi-
sphere dominance (non-verbal stimulus), while it 
can be assumed that vocalists have left hemisphere 
dominance, due to linguistic elements involved in 
singing. Thus, the findings are a result of global 
brain stimulation, since, during the act of active 
musical performance, it becomes necessary to de-
velop melodic and harmonic auditory perception, 
through perceptual training of intervals, rhythm, 

Discussion

The study provides important information 
about auditory abilities and their relationship with 
musical experience, through the application of a 
battery of hearing tests, suggested by regulatory 
bodies.6,10

Furthermore, when measuring it, it can be used 
as an important tool for the clinical management 
of individuals, due to the positive neuroplastic 
changes that occur at the level of the Central Au-
ditory Nervous System with musical exposure.17

In Table 1, it is possible to observe the mea-
surement of auditory interaction and binaural 
integration skills, temporal aspects (resolution 
and temporal ordering for frequency and duration) 
and auditory closure in the group exposed and not 
exposed to musical practice, of which were better 
performances were observed for G1. Such findings 
have already been found in specialized literature, 
with superior performance in auditory skills be-
ing observed, compared to individuals with no 
exposure and/or interest in musical practice.18 In 
this sense, the results are justified, mainly, due to 
the characteristics of the musicians (playing the 
instrument and singing) and the neurophysiological 

Graph 8. Box-plot graphic representation of performance in both groups (G1 and G2) in the ACS in 
the left ear.

Caption: G1: group with musical experience; G2: group with no musical experience; Q1=quartile 1; G3=quartile 3; ACS= Adapted 
Compressed Speech.
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of resolution and temporal ordering skills through 
music, which improves brain plasticity.24,25

Specialized literature26 highlights the better 
perception of speech in noise in individuals with 
musical experience, a fact also observed in the test 
applied to measure the auditory ability of auditory 
closure27. These results coincide with the findings 
of the study by Bohn et al.28, with better results from 
the group of amateur musicians, in the tests evaluat-
ed, when compared to the group of non-musicians. 
A current literature review by Braz et al.29 found 
that individuals exposed to musical experiences 
can more easily discriminate spectrally complex 
acoustic signals, have better short-term cognitive 
processing and recognize speech in noise with less 
difficulty. Considering that cognitive training oc-
curs inherent to musical training, exposure to music 
tends to improve the ability to ignore auditory 
distractors, since the sensory component of musi-
cal training can lead to a better ability to analyze 
the auditory scene, including the ability to separate 
signal from noise.30 Furthermore, musicians tend 
to have an advantage in more difficult conditions, 
given that non-musicians perform well when the 
noise level is low (i.e., ceiling effect). In this sense, 
daily exposure to degraded signals, with different 
competitive stimuli (speech and tone), provides 
better findings in this ability.31

Therefore, the findings of this study demon-
strate the benefits of musical experience on dif-
ferent auditory skills and how much it promotes 
neuroplasticity, as the more music is worked on, 
the more stimulated the brain will be. In general, 
musical training becomes an effective strategy for 
stimulating and improving auditory skills related 
to the abilities to recognize the presence or absence 
of sound, identify the place of origin of the sound, 
share attention between two stimuli, select a stimu-
lus hearing in the presence of background noise, 
differentiate the variation in frequency, intensity 
and duration and perceive differences and similari-
ties between verbal sounds.32 Thus, by changing 
the neurobiological23 functioning of the auditory 
pathway, at the level of global brain performance 
and thalamocortical auditory areas, its functional 
capacity will become better.29

Limitations of the study were considered to be 
the non-inclusion of scales and/or questionnaires, 
such as the Central Auditory Processing Skills 
Self-Perception Scale (CAPSSPS),33 to measure the 
self-perception of CAP in adults.	  Furthermore, 

between other acoustic parameters, corroborating 
the best findings for both the right and left ears.20 

The ability of binaural interaction refers to 
the ability to identify sounds in the presence of 
noise, that is, to integrate the differences in time 
and intensity of acoustic information coming from 
both ears. In the study, musicians obtained better 
responses compared to their peers, due to musicians 
(instrumentalists and vocalists) having a significant 
advantage over non-musicians in binaural tasks, 
due to total brain activity.21 Whole brain activity 
refines binaural processing due to interhemispheric 
interaction in the tasks performed and, thus, can 
provide benefits in spatial perception, height dis-
crimination and intensity discrimination abilities.20

A recent study aimed to measure temporal 
aspects by comparing them to findings from musi-
cians and non-musicians. For this, the RGDT, SDT 
and SFT tests were used and it was concluded that 
musical practice influences and improves tempo-
ral auditory skills, both resolution and ordering, 
regardless of the time of exposure to musical 
practice.22 These findings were also observed in 
the present research, as significant differences were 
observed between the groups, with better scores 
for G1. Thus, musicality becomes codependent on 
basic auditory skills, such as the discrimination of 
frequencies, timbre, volume and duration of the 
tone, as well as higher order pattern recognition 
skills, such as subjective height perception, metric, 
rhythmic and melodic structures. Furthermore, 
playing a musical instrument requires extensive 
multisensory integration, such as planning finger 
movements and the simultaneous processing of 
sensorimotor and visual information.23 In this way, 
the findings are justified, considering that for ad-
equate performance, broad stimulation is necessary.

A survey carried out with musicians and non-
musicians found superior results in the SFT and 
RGDT tests for the group of musicians. The groups 
were divided into: people who play instruments, 
people who sing, people who play instruments and 
sing simultaneously and people with no experience 
with musical practice. In SFT, it was possible to 
observe a better performance of the group of people 
who play and sing simultaneously. In the RGDT 
analysis, it was noted that groups of people who 
sing and the group of people who sing and play 
simultaneously have better temporal resolution 
abilities.19 This can be explained by the stimulation 
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9. Organização Mundial De Saúde (OMS). Guia de Orientação 
na Avaliação Audiológica. 2021. Disponível em: https://
fonoaudiologia.org.br/wp-content/uploads/2023/11/Guia-
de-Orientacao-na-Avaliacao-Audiologica-DIGITAL- 
COMPLETO-FINAL.pdf
10. ABA: Academia Brasileira de Audiologia. Fórum: 
Diagnóstico Audiológico. Recomendações e valores de 
referência para o protocolo de avaliação do PAC: comportamental 
e eletrofisiológica. In Anais do 31o Encontro Internacional de 
Audiologia; 2016; São Paulo. São Paulo: ABA; 2016.
11. AUDITEC. Evaluation manual of pitch pattern sequence and 
duration pattern sequence. St. Louis, 1997. p 16.
12. Saguebuche TR, Peixe BP, Garcia MV. Behavioral tests 
in adults: reference values and comparison between groups 
presenting or not central auditory processing disorder. Rev 
CEFAC. 2020; 22(1): e13718.
13. MUSIEK, FE; ZAIDAN, EP; BARAN, JA; SHINN, JB; 
JIRSA, RE. Assessing temporal processes in adults with LD: the 
GIN test. In: Convention of American Academy of Audiology. 
2004 march – april, Salt Lake City. Annals...Salt Lake City: 
AAA, pp 203, 2004.
14. FOLGEARINI, J.S. et al. Teste de fala comprimida: 
adaptação e validação. Rev. CEFAC. v. 18, n. 6, p. 1294-301, 
2016.
15. Rabelo CM, Schochat E. Time-Compressed Speech Test in 
Brazilian Portuguese. Clinics. 2007; 62(3): 261-72.
16. ANDRADE, AN; GIL, D; IÓRIO, MCM. Elaboração da 
versão em Português Brasileiro do teste de identificação de 
sentenças dicóticas (DSI). Rev Soc Bras Fonoaudiol.; v.15, n 
4, pag 540-5, 2010
17. Schneider P, Groß C, Bernhofs V, Christiner M, Benner J, 
Turker S, Zeidler BM, Seither-Preisler A. Short-term plasticity 
of neuro-auditory processing induced by musical active listening 
training. Ann N Y Acad Sci. 2022 Nov;1517(1): 176-190.
18. Kahraman S, Karaduman S, Ünsal S, Yalçınkaya F. 
Evaluation of Central Auditory Processing in Musicians and 
Non-Musicians. Int Tinnitus J. 2021 Mar 1; 25(1): 118-123.
19. Paoliello KBG, Pereira LD, Behlau M. Voice Quality and 
Auditory Processing in Subjects with and Without Musical 
Experience. J Voice. 2021 Jan;35(1): 9-17. doi: 10.1016/j.
jvoice.2019.07.006.
20. Nisha KV, Parmar A, Shivaiah C, Prabhu P. Differential 
advantages of musical backgrounds on binaural integration 
and interaction skills in instrumentalists, vocalists, and non-
musicians. J Otol. 2023 Oct;18(4):185-192.
21. Krzyżak A. Padrão diferente de lateralização do 
processamento auditivo em músicos e não músicos. Acta 
Neuropsicol. 2021;
22. Ryn Junior FV, Lüders D, Casali RL, Amaral MIR do. 
Processamento auditivo temporal em indivíduos expostos à 
prática musical instrumental. CoDAS. 2022; 34(6).
23. Schneider P, Engelmann D, Groß C, Bernhofs V, Hofmann 
E, Christiner M, Benner J, Bücher S, Ludwig A, Serrallach 
BL, Zeidler BM, Turker S, Parncutt R, Seither-Preisler A. 
Neuroanatomical Disposition, Natural Development, and 
Training-Induced Plasticity of the Human Auditory System 
from Childhood to Adulthood: A 12-Year Study in Musicians 
and Nonmusicians. J Neurosci. 2023 Sep 13;43(37):6430-6446. 
doi: 10.1523/JNEUROSCI.0274-23.2023. Epub 2023 Aug 21. 
PMID: 37604688; PMCID: PMC10500984.

limitations in the study are highlighted regard-
ing the differentiation of characteristics related to 
sound exposure, mainly, maximum limit of musical 
exposure and exact number of years of practice.

Conclusion

Adults with musical experience and practice 
showed normality in all auditory skills assessed and 
a superior performance in these when compared to 
the group without musical experience and practice.

It is also suggested that more studies be 
performed with the studied population and that 
neuropsychological tests be also included to mea-
sure cognitive abilities so that the only variable 
that differentiates the groups is musical exposure. 
Furthermore, a structured anamnesis to characterize 
the sample regarding musical practice seems to be 
important for future studies. 
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