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ABSTRACT

Purpose: To analyze the results of the Central Auditory Processing Disorder. Central Auditory Processing Skill 
Self-Perception Scale (CAPSSPS) and compare different auditory skills in young adults with and without Central 
Auditory Processing Disorder (CAPD). Methods: Cross-sectional and prospective study. Thirty-two individuals 
participated in the study, who were native Brazilian Portuguese speakers, non-bilingual, non-musicians, and not 
exposed to noise, with normal results in basic audiological assessments, no cognitive or otological complaints, with 
or without difficulties related to Central Auditory Processing, divided into two groups: participants without CAPD 
(G1) and participants with CAPD (G2). All participants underwent Anamnesis, Visual Inspection of the External 
Auditory Canal, Pure Tone Audiometry, Speech Audiometry, Acoustic Immittance Measures, Behavioral Tests of 
Central Auditory Processing, and the CAPSSPS questionnaire. Results: There was a significant difference between 
the groups with and without CAPD when comparing the CAPSSPS questionnaire and the Test of Frequency Pattern 
(TPF) - Auditec, Masking Level Difference (MLD), and the Gaps in Noise (GIN) tests for the left ear. Conclusions: 
The CAPSSPS questionnaire demonstrated the possibility of screening for other altered auditory skills, in addition to 
auditory closure and temporal resolution in young adult populations, including temporal ordering for frequency and 
binaural interaction. Furthermore, young adult individuals showed greater alterations in auditory skills of temporal 
resolution, temporal ordering for frequency, and poorer performance in binaural interaction skill.

RESUMO

Objetivo: Analisar o resultado da Escala de Autopercepção de Habilidades do Processamento Auditivo Central (EAPAC) 
e comparar as diferentes habilidades auditivas em adultos jovens com e sem Transtorno do Processamento Auditivo 
Central (TPAC). Método: Estudo de caráter transversal e prospectivo. Participaram do estudo 32 indivíduos, falantes 
do portugues brasileiro, não bilingues, musicistas ou expostos ao ruído, com normalidade na avaliação audiológica 
básica, sem queixas cognitivas e otológicas, com ou sem dificuldades relacionadas ao Processamento Auditivo Central 
(PAC), distribuídos em dois grupos: participantes sem TPAC (G1) e participantes com TPAC (G2). Todos foram 
submetidos a Anamnese, Inspeção Visual do Meato Acústico Externo, Audiometria Tonal Liminar, Logoaudiometria, 
Medidas de imitância acústica, Testes Comportamentais do Processamento Auditivo Central e ao questionário EAPAC. 
Resultados: Houve diferença significativa entre os grupos com e sem TPAC, quando comparado o questionário EAPAC 
e nos testes Teste Padrão de Frequência(TPF) - Auditec, Masking Level Difference(MLD) e o Gap in Noise (GIN) 
para a orelha esquerda. Conclusão: O questionário EAPAC demonstrou a possibilidade de rastrear outras habilidades 
auditivas alteradas, além de fechamento auditivo e resolução temporal no público adulto jovem, sendo elas ordenação 
temporal e interação binaural. Ademais, os indivíduos adultos jovens apresentaram maior alteração nas habilidades 
auditivas de resolução temporal, ordenação temporal e pior desempenho na habilidade de interação binaural.
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INTRODUCTION

Central auditory processing (CAP) refers to the effectiveness and 
efficiency with which the central auditory nervous system (CANS) 
uses sound information(1). When there is a deficit in the processing 
of auditory signals throughout the SNAC, including one or more 
areas of auditory discrimination, binaural and temporal processing, 
it is called Central Auditory Processing Disorder (CAPD)(2).

CAPD is a disorder related to speech perception deficits, 
in which alterations in one or more auditory skills can already 
characterize it(2,3). Studies show the importance of evaluation in 
different age groups, given that individuals with CAPD may show 
behaviors related to difficulty understanding speech in noise, 
recurrent requests for repetition, as well as reduced attention 
and memory for verbal commands. In this sense, they may have 
speech disorders, language changes, impaired literacy, reduced 
academic performance and social behavior disorders, as well as 
difficulty discriminating, locating, recognizing, recording and/
or understanding sound stimuli presented(4).

In order to assertively measure CAP, national and international 
guidelines recommend associating and relating self-perceived 
hearing performance scales/questionnaires with behavioral and 
electrophysiological tests(2-5). The prerogative is that through 
a complete evaluation, a diagnosis is made that reflects the 
individual’s real conditions. Questionnaires and checklists 
are tools that can be used for this, since they provide relevant 
information on everyday situations related to the functioning of 
the auditory system, and can be obtained from the individual’s 
own reports or from family members and/or teachers(6).

A recent literature review(6) aimed to identify CAP screening 
questionnaires available in Brazil for the Portuguese language, 
concluding that there is little national literature on the subject, 
highlighting the difficulty in identifying and/or the absence 
of screening instruments in questionnaire or checklist format 
aimed at adults and the elderly(6).

Among the most widely used instruments are the Scale 
of Auditory Behaviors (SAB) and the Children’s Auditory 
Performance Scale (CHAPS), aimed at children, and the Auditory 
Processing Domains Questionnaire (APDQ) for children and 
adolescents(6). Of the national questionnaires, these are the only 
ones that cover all the auditory skills of CAP. In this context, 
the Central Auditory Processing Skills Self-Perception Scale 
(EAPAC) was recently created(7).demonstrating the possible 
performance related to just two auditory skills in the adult 
population: auditory closure and temporal resolution.

Given the impact of CAPD and the lack of instruments that 
cover all auditory skills in young adults, this study is justified. 
Also, due to the scarcity of validated instruments for the national 
population that contribute to the diagnosis of CAPD, allowing 
the measurement of self-perception in the population studied, in 
a clear, fast, assertive and effective way, helping in the speech 
therapy clinic. The hypothesis of the study is that the EAPAC 
can contribute to measuring auditory performance in relation 
to other auditory skills beyond those initially proposed in the 
questionnaire.

Therefore, the aim of this study was to analyze the results 
of the EAPAC self-perception questionnaire and compare the 
different hearing abilities in young adults with and without CAPD.

METHOD

Study design

This is a cross-sectional, prospective study, approved by the 
Research Ethics Committee (CEP) of the Federal University of 
Santa Maria (UFSM) under the number 56038322100005346. 
All study participants signed a Free and Informed Consent Form 
(FICF) to clarify the risks and benefits of their participation.

Inclusion criteria were: individuals of both sexes; aged between 
18 and 35 years; educated (with higher education completed 
or in progress - equal to or greater than 13 years of schooling); 
mother tongue Brazilian Portuguese; hearing thresholds within 
normal range in all conventionally assessed frequencies - 250 to 
8000Hz(8); middle ear integrity and contralateral stapedial acoustic 
reflexes present at normal levels bilaterally; no cognitive 
complaints; with or without CAP-related difficulties.

We excluded individuals who tested positive for COVID-19 at 
any time (self-reported or proven by presenting the RT-PCR 
test), with chronic tinnitus perception; evident or diagnosed 
neurological or psychiatric impairment, a history of head 
trauma; complaints of dizziness; continuous exposure to noise 
or musical practice, as well as bilingual individuals.

Participants

Participants were recruited by publicizing the research on the 
social networks of the school clinic and the researchers, from 
April 2023 to January 2024. Forty-six participants were seen, 
one (2.17%) was excluded for not being a Brazilian Portuguese 
speaker, nine (19.56%) for having altered perception of hearing 
abilities (with normal behavioral tests), one (2.17%) for having 
tested positive for COVID-19 and three (6.52%) for a diagnosis 
of hearing loss in isolated frequencies, not obtaining a quatritonal 
mean (QM) grade. All the participants were advised of the 
findings of the tests and, if they were interested in undergoing 
rehabilitation, were referred for treatment at the same institution.

The final sample consisted of 32 participants who met the 
inclusion criteria and were divided into two groups:

-	 Group 1 (G1) made up of 15 individuals with no Central 
Auditory Processing Disorder (CAPD) and normal EAPAC 
scores (three males and 12 females), aged between 18 and 
32 years (mean: 21.63 years) and with between 13 and 22 
years of schooling (mean: 15.04), i.e. above the third level 
(with higher education completed or in progress);

-	 Group 2 (G2) made up of 17 individuals with Central Auditory 
Processing Disorder (CAPD) (six males and 11 females), 
aged between 18 and 30 years (mean: 23.64 years) and with 
schooling between 13 and 22 years (mean: 16.29), i.e. also 
above the third level.
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The groups were paired in terms of age, gender and schooling 
and analyzed using the Mann-Whitney U-test, with no statistically 
significant differences between them, as shown in Table 1.

Methodological design

The assessments were subdivided into sampling procedures 
and research procedures. The order in which they were carried 
out is described below, taking around one hour and 30 minutes.

Procedures for sample composition

•	 Semi-structured anamnesis: everyone answered the initial 
interview, collecting identification data, questions related to 
hearing, general health and eligibility criteria.

•	 Visual inspection of the external acoustic meatus: this 
was carried out using a Mikatos TK otoscope, in order to 
ascertain the necessary conditions for the examination, as well 
as the possible need for referral to an otorhinolaryngologist.

•	 Pure tone audiometry (PTA): this took place in an acoustically 
treated booth, using an R-27A- Resonance audiometer and 
TDH-39 headphones. Hearing thresholds were considered 
to be within normal limits when the thresholds for the 
frequencies conventionally assessed (250Hz to 8000Hz) 
were equal to or lower than 19 dBHL(8).

•	 Logoaudiometry: the same headphones and audiometer were 
used as for the ATL. The Speech Recognition Threshold (SRT) 
and then the Speech Recognition Percentage Index (SRPI) 
were investigated viva voce. Twenty-five monosyllable words 
were presented to the individual, and the result was considered 
normal when the percentage of correct answers was equal to 
or greater than 92%(8).

•	 Acoustic immittance measurements: two tests were carried 
out: the tympanometric curve, as classified by Jerger, Jerger 
and Mauldin (1972), and the stapedial acoustic reflexes 
contralaterally, at frequencies of 500 to 4000 Hz, as referenced 
by Jerger and Jerger (1989). The responses were obtained 
using an Interacoustics AT235 device and a TDH-39 headset(8).

Research procedures

Behavioral Tests of Central Auditory Processing

Behavioral Tests of Central Auditory Processing included the 
Digits Dichotic Test (DDT) - binaural integration stage, Pitch Pattern 

Sequence (PPS) - Auditec, Speech in Noise (SR) - signal-to-noise 
ratio +5dB ipsilateral, Masking Level Difference (MLD) and the 
Gaps in Noise (GIN) applied monaurally (track 1). These tests 
were selected in order to meet the minimum test battery suggested 
in accordance with national recommendations (CFFa(2); ABA(3)).

All the tests were carried out at 40 dBSPL above the 
individual’s tritonal mean (MTT), as the regulatory bodies 
suggest the possibility of 40 dBSPL above the tritonal mean, 
the same technique as the SRPI, since they do not reduce 
peripheral acuity(9). All the behavioral tests were carried out 
in an acoustically treated booth, using the headphones and 
audiometer already mentioned, connected to a notebook.

National recommendations were taken into account (CFFa(2); 
ABA(3)),  where an altered test is considered a CAPD.

•	 Dichotic Digits Test (DDT): used to assess the auditory 
ability of binaural integration. To analyze the results, the 
number of errors was added up and multiplied by 2.5%, 
then subtracted from 100 to find the percentage of correct 
answers for each ear. Responses equal to or greater than 
95% were considered normal(10).

•	 Pitch Pattern Sequence (PPS) - Auditec: The PPS(adult 
version) was used to assess the auditory ability of temporal 
ordering for non-verbal sounds, with a binaural presentation, 
and a test strip with 30 stimuli. To analyze the results, the hits 
were added up and a simple rule of three was used to obtain 
the percentage, with 86.6% or more hits being used as the 
normal value(11).

•	 Speech in Noise (SR): used to assess auditory closure 
ability for verbal sounds. It was performed monaurally, 
with ipsilateral white noise, at an S/N ratio of 5 dBHL, i.e. 
the speech was 5 dBHL more intense than the noise. The 
normality standard used was 68% in the first ear presented 
(right ear) and 72% in the second ear presented (left ear)(10).

•	 Masking Level Difference (MLD): used to assess hearing 
ability in binaural interaction. To analyze the results, the 
number of hits in the homophase and antiphase conditions 
must be counted and then the value converted into the table in 
the test protocol. The average will be the difference between 
the homophase and antiphase conditions. Normal values of 
8 dB or more were used as a reference(11).

•	 Gaps in Noise (GIN): the GIN was used to assess auditory 
temporal resolution ability, monaurally. In order to analyze the 
final percentage of correct answers, the gap detection threshold 

Table 1. Analysis of the variables gender, age and schooling between the two groups
VARIABLES GROUP N AVERAGE SD P-VALUE

SEX G1 15 12W - 3M - 0.345
G2 17 11W - 6M -

AGE G1 15 21.63 - 0.083
G2 17 23.64 -

SCHOOLING G1 15 15.4 - 0.167
G2 17 16.29 -

Caption: G1= Group without CAPD; G2= Group with CAPD; W= women; M= men; N = number of individuals; SD = standard deviation
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was considered to be the smallest gap perceived by the patient in 
50% of the times it was presented, and up to 5ms was considered 
to be normal(12). Only band 1 was used, in both ears.

Central Auditory Processing Skills Self-Perception Scale 
(EAPAC)

The Central Auditory Processing Ability Self-Perception Scale 
was used as a self-assessment questionnaire(7).which consists of 
13 questions and can be answered by individuals aged between 
17 and 55. Thus, 12 questions have a “yes” answer, equivalent 
to one point, or a “no” answer, equivalent to 0 points. Question 
13 also asks whether the individual went to private school (0 
points) or public school (1 point).

The questions involve the perception of problems in detecting 
the acoustic stimulus, localization and lateralization of the sound 
source, recognition and discrimination of the acoustic stimulus, 
selective and sustained attention to the acoustic stimulus and 
short-term memory related to the acoustic stimulus. Also, to 
identify whether there are difficulties in perceiving sounds in 
time, difficulties in hearing and understanding speech in noisy 
situations and whether they have or have had academic difficulties 
related to concentration, memory, planning or learning at any 
point during their higher education course.

To analyze the EAPAC, the points obtained were added 
together, resulting in a total score. Scores lower than four were 
considered normal, scores equal to or higher than five are suggestive 
of altered auditory closure ability and scores equal to or higher 
than six are suggestive of altered temporal resolution ability(7).

Data analysis

In the statistical analysis, an investigation into the normality 
of the variables was carried out using the Kolmogorov-Smirnov 

test, which showed a non-normal distribution. The Mann-Whitney 
U-test was then used to compare the groups, with a significance 
value of p-value < 0.05.

RESULTS

Table 2 shows a description and comparison of the EAPAC 
questionnaire and CAP behavioral tests between the groups 
without and with CAPD. There was a significant difference 
in the EAPAC questionnaire and in the PPS, MLD and GIN 
behavioral tests.

Figure 1 shows the box plot comparing the results of the EAPAC 
questionnaire between the groups, with significant differences.

Table 2. Description and comparison of the EAPAC questionnaire and CAP behavioral tests between the groups
EAPAC/CAP tests Group N Mean SD Minimum Maximum P-value

EAPAC G1 15 2.06 1.22 0 4 0.008*
G2 17 4.58 2.64 1 8

SR RE G1 15 88.53 9.66 72 100 0.688
G2 17 86.70 11.11 64 100

SR LE G1 15 90.66 7.80 76 100 0.848
G2 17 89.17 10.56 64 100

DDT RE G1 15 98.16 2.90 92.5 100 0.550
G2 17 97.5 2.85 87.5 100

DDT LE G1 15 98.81 1.87 95 100 0.376
G2 17 99.41 1.09 97.5 100

GIN RE G1 15 4.2 1.01 2 6 0.290
G2 17 4.88 1.69 2 8

GIN LE G1 15 3.93 0.88 2 5 0.036*
G2 17 4.82 1.18 3 8

PPS G1 15 95.94 3.13 90 100 0.009*
G2 17 82.7 15.26 53.33 100

MLD G1 15 14.4 2.94 8 18 0.003*
G2 17 9.68 5.33 2 20

*= statistically significant difference
Caption: G1= Group without CAPD; G2= Group with CAPD; RE= right ear; LE= left ear; N = number of individuals; SD = standard deviation

Caption: G1= Group without CAPD; G2= Group with CAPD
Figure 1. Comparison of the EAPAC questionnaire between the groups
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Figure  2 shows a comparison of the results of the PPS 
behavioral test between the groups.

Figure 3 shows the box plot comparing the results of the 
MLD behavioral test between the groups.

When comparing GIN performance by ear between the 
groups, Figure 4 shows that there was a statistically significant 
difference for the left ear.

DISCUSSION

The use of self-assessment questionnaires has been widely 
cited in the literature as part of the diagnostic assessment battery 
for CAPD(6-13). In this context, it is worth noting that the authors 
of the EAPAC themselves have suggested the importance of 
future research into the use and expansion of behavioral tests for 
the questionnaire(7), which is in line with the aim of this study.

The findings of the present study corroborate the hypothesis 
that the EAPAC can contribute to assessing auditory performance 
in relation to other auditory skills besides auditory closure 
and temporal resolution, which the questionnaire was initially 
designed to address. These findings can be seen in Table 2, with 
significant differences between the groups and better scores in 
the skills assessed for G1 (without CAPD).

Worse scores, with significant differences, were observed 
in the EAPAC for individuals with CAPD. These findings 
corroborate other studies which have also shown altered 
performance on the scales applied to individuals with altered 
hearing abilities(13,14). These findings are justified by the fact 
that the EAPAC is a questionnaire that covers aspects related to 
academic difficulties, regarding the school institution, possible 
executive deficits, attention, memory and performance in daily 
listening situations that are related to various auditory skills(7). 
It should be noted that these issues may be impaired and self-
perceived in individuals with altered hearing skills, given that 
an effective system is needed for adequate performance.

In the present study, significant differences were observed 
between the groups in binaural interaction skills and temporal 
aspects, measured by the PPS, GIN-LE and MLD tests 
(Figures 1, 2 and 3)(15). The auditory skills measured by the 
PPS and MLD are not described as being possible to track by 
the EAPAC questionnaire, but the specialized literature shows 
these to be reliable and important tests for proper sound signal 
processing(16,17). These skills are complex and play an essential 
role in the perception of continuous speech and its isolated parts, 
in learning and understanding language. They are therefore a 
prerequisite for language skills, as well as for the acquisition of 
reading and writing and for performance in challenging listening 
situations(18). In this sense, these skills could be added to the 
existing protocol, due to their importance and the findings.

It is noteworthy that only differences were observed for the 
LE GIN in this study. This finding was justified in a study(19), 
this difference may be related to perceptual asymmetry as a 
result of the stimulus used(19).

The DDT has recently been described as a screening method 
for CAPD in basic audiological assessment, since its performance 
was associated with the SAB self-perception questionnaire in 
children aged 8 to 11 years(20). These findings were not observed 

Caption: G1= Group without CAPD; G2= Group with CAPD
Figure 3. Comparison of MLD results between groups

Caption: G1= Group without CAPD; G2= Group with CAPD
Figure 2. Comparison of the PPS results between the groups

Caption: G1= Group without CAPD; G2= Group with CAPD
Figure 4. Comparison of left ear GIN results between groups



Coradini et al. CoDAS 2025;37(5):e20240212 DOI: 10.1590/2317-1782/e20240212en 6/7

in the present study. Studies have shown that the DDT in adults 
can be used to detect any abnormality in brain function, attention, 
working memory and impairment of executive functions in 
patients(21). Thus, its application focuses on measuring the advantage 
of the ears and possible binaural interference, neurological 
conditions such as unilateral stroke and psychiatric disorders 
such as schizophrenia(21). The aforementioned findings support 
the results of the present study, since the population studied were 
young adults with a high level of education and no cognitive 
complaints. In view of the DDT data, it is suggested that these 
conditions be measured using the dichotic sentence test in order 
to obtain the real performance of adults(22).

No statistically significant difference was found between 
the groups for auditory closure ability, as seen in the SN test, 
even though the same methodology was used as in the original 
article. The study by Sanguebuche et al.(11) found that auditory 
closure ability performed less well when comparing groups aged 
18-29 and 30-58. Therefore, since the age range in the EAPAC 
questionnaire was 18 to 51 years old(7) and in the present study 
the age range was only 18 to 32 years old, this justifies the lack 
of significance between the groups.

Therefore, in view of the data presented here, observing the 
group without CAPD and the group with CAPD, with the aim 
of verifying how the EAPAC works in relation to other auditory 
skills than those already explained by the authors of the study, 
shows that the EAPAC questionnaire becomes even more relevant 
for young adults. In addition, in light of the findings of this study, 
the EAPAC can be used to screen for other altered auditory skills, 
in addition to auditory closure and temporal resolution, such as 
temporal ordering for frequency and binaural interaction.

In view of the scarcity of instruments in the literature that 
cover all auditory abilities in young adults, the results of this 
study contribute to clinical practice in the search for a clear, 
fast, assertive and effective measurement of self-perception in 
this population, as well as in defining the risk of CAPD.

Limitations of the study

A limitation of this study was the impossibility of carrying 
out the cognitive screening due to the length of the audiological 
and auditory processing assessment, which was not feasible in 
two sessions.

CONCLUSION

The EAPAC questionnaire demonstrated the possibility of 
screening for altered auditory skills other than auditory closure 
and temporal resolution in young adults, namely temporal 
ordering and binaural interaction.

In addition, young adults showed greater alteration in the 
auditory skills of temporal resolution, temporal ordering for 
frequency and worse performance in the skill of binaural interaction.

REFERENCES

1.	 ASHA: American Speech and Hearing Association. (Central) auditory 
processing disorders: technical report [Internet]. Rockville: ASHA; 

2005 [citado em 2022 Nov 27]. Disponível em: http://www.asha.org/
policy/TR2005-00043/

2.	 CFFA: Conselho Federal de Fonoaudiologia. Guia de orientação: avaliação e 
intervenção no processamento auditivo central [Internet]. São Paulo: CFFA; 
2020 [citado em 2023 Jun 10]. Disponível em: https://fonoaudiologia.org.br/
comunicacao/guia-de-orientacao-avaliacao-e-intervencao-no-processamento-
auditivo-central/.

3.	 ABA: Academia Brasileira de Audiologia. Fórum de diagnóstico audiológico. 
In: 31° Encontro Internacional de Audiologia; 2016; São Paulo. Anais. 
São Paulo: ABA; 2016 [citado em 2022 Jul 28]. Disponível em: https://
audiologiabrasil.org.br/eia/forum/31eia/forum_f.pdf

4.	 Nardez TMB, Guijo LM, Lucas PA, Cardoso ACV. Adolescents’ self-perception 
about auditory behavior: agreement with parents and central auditory processing 
evaluation. Int Arch Otorhinolaryngol. 2021;26(1):e038-045. PMid:35096157.

5.	 AAA: American Academy of Audiology. American Academy of Audiology 
Clinical Practice Guidelines. Diagnosis, treatment and management of 
children and adults with central auditory processing disorder [Internet]. 
2010 [citado em 2022 Nov 27]. Disponível em: https://audiology-
web.s3.amazonaws.com/migrated/CAPD%20Guidelines%208-2010.
pdf_539952af956c79.73897613.pdf

6.	 Volpatto FL, Rechia IC, Lessa AH, Soldera CLC, Ferreira MIDC, Machado 
MS. Questionários e checklists para triagem do processamento auditivo 
central utilizados no Brasil: uma revisão sistemática. Braz J Otorrinolaringol. 
2019;85(1):99-110. https://doi.org/10.1016/j.bjorl.2018.05.003.

7.	 Abreu NCB, Jesus LC, Alves LM, Mancini PC, Labanca L, Resende LM. 
Validação da Escala de Autopercepção de Habilidades do Processamento 
Auditivo Central (EAPAC) para adultos. Audiol Commun Res. 2022;27:e2577. 
http://doi.org/10.1590/2317-6431-2021-2577.

8.	 OMS: Organização Mundial de Saúde. Guia de Orientação na Avaliação 
Audiológica [Internet]. 2020 [citado em 2022 Mar 8]. Disponível em: 
https://www.fonoaudiologia.org.br/wp-content/uploads/2020/09/CFFa_
Manual_Audiologia-1.pdf

9.	 Moreira HG, Tessele DR, Malavolta VC, Schumacher CG, Piccolotto 
CL, Ferrão PVG, et al. Habilidades auditivas em adultos jovens com e 
sem percepção de zumbido: um estudo de comparações. Audiol Commun 
Res. 2023;28:e2853. http://doi.org/10.1590/2317-6431-2023-2853en.

10.	 Pereira LD, Schochat E. Testes auditivos comportamentais para avaliação 
do processamento auditivo central. São Paulo: Editora Pró Fono; 2011.

11.	 Sanguebuche 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. http://
doi.org/10.1590/1982-0216/202022113718.

12.	 Braga BHC, Pereira LD, Dias KZ. Normality tests of temporal resolution: 
random gap detection test and gaps-in-noise. Rev CEFAC. 2015;17(3):836-
46. http://doi.org/10.1590/1982-021620158114.

13.	 Samara M, Thai-Van H, Ptok M, Glarou E, Veuillet E, Miller S, et al. A 
systematic review and metanalysis of questionnaires used for auditory 
processing screening and evaluation. Front Neurol. 2023;14:1243170. 
http://doi.org/10.3389/fneur.2023.1243170. PMid:37621857.

14.	 Dias KZ, Yokoyama CH, Pinheiro MMC, Braga J Jr, Pereira LD, O’Hara B. 
The Auditory Processing Domains Questionnaire (APDQ): Brazilian-Portuguese 
version. Braz J Otorhinolaryngol. 2022;88(6):823-40. PMid:35331656.

15.	 Paulovicks J. O teste Gaps-in-Noise (GIN) e seu significado diagnóstico. 
The Audit J. 61(3):67.

16.	 Frota SMMC, Leite CA Fo, Bruno CS, Carvalho LB, Riegel NA, Souza 
SASR, et al. Masking Level Difference: avaliação da confiabilidade teste-reteste 
em estudantes universitárias normo-ouvintes. CoDAS. 2022;34(3):e20200207. 
http://doi.org/10.1590/2317-1782/20212020207. PMid:35019083.

17.	 Chowsilpa S, Bamiou DE, Koohi N. Effectiveness of the auditory temporal 
ordering and resolution tests to detect central auditory processing disorder 
in adults with evidence of brain pathology: a systematic review and 
meta-analysis. Front Neurol. 2021;12:656117. http://doi.org/10.3389/
fneur.2021.656117. PMid:34149594.

18.	 Terto SSM, Lemos SMA. Aspectos temporais auditivos: produção de 
conhecimento em quatro periódicos nacionais. Rev CEFAC. 2011;13(5):926-
36. http://doi.org/10.1590/S1516-18462011005000050.

https://pubmed.ncbi.nlm.nih.gov/35096157
https://doi.org/10.1590/2317-6431-2021-2577
https://doi.org/10.1590/2317-6431-2023-2853en
https://doi.org/10.1590/1982-0216/202022113718
https://doi.org/10.1590/1982-0216/202022113718
https://doi.org/10.1590/1982-021620158114
https://doi.org/10.3389/fneur.2023.1243170
https://pubmed.ncbi.nlm.nih.gov/37621857
https://pubmed.ncbi.nlm.nih.gov/35331656
https://doi.org/10.1590/2317-1782/20212020207
https://pubmed.ncbi.nlm.nih.gov/35019083
https://doi.org/10.3389/fneur.2021.656117
https://doi.org/10.3389/fneur.2021.656117
https://pubmed.ncbi.nlm.nih.gov/34149594
https://doi.org/10.1590/S1516-18462011005000050


Coradini et al. CoDAS 2025;37(5):e20240212 DOI: 10.1590/2317-1782/e20240212en 7/7

19.	 Kelso WM, Nicholls ME, Warne GL, Zacharin M. Cerebral lateralization 
and cognitve functonis in patients with congenital adrenal hyperplasia. 
Neuropsychology. 2000;14(3):370-8. http://doi.org/10.1037/0894-
4105.14.3.370. PMid:10928740.

20.	 Bresola JO, Padilha FYOMM, de Braga J Jr, Pinheiro MMC. O 
uso do teste dicótico de dígitos como método de triagem. CoDAS. 
2021;33(6):e20200314. http://doi.org/10.1590/2317-1782/20202020314. 
PMid:34431857.

21.	 Bhat M, Palaniswamy HP, Venkat S, Krishna Y. Development and validation 
of dichotic double digit test in Kannada. Int J Pediatr Otorhinolaryngol. 

2020;138:110391. http://doi.org/10.1016/j.ijporl.2020.110391. 
PMid:33152982.

22.	 Ferreira GC, Schochat E, Freire KM, Costa MJ. Dichotic Sentences 
Test Performance of Adults with communication complaints. CoDAS. 
2023;35(4):e20210301. http://doi.org/10.1590/2317-1782/20232021301en. 
PMid:37556702.

Author contributions
LC and HGM participated in data collection, as well as in drafting the article. 
MVG participated in manuscript guidance and correction.

https://doi.org/10.1037/0894-4105.14.3.370
https://doi.org/10.1037/0894-4105.14.3.370
https://pubmed.ncbi.nlm.nih.gov/10928740
https://doi.org/10.1590/2317-1782/20202020314
https://pubmed.ncbi.nlm.nih.gov/34431857
https://pubmed.ncbi.nlm.nih.gov/34431857
https://doi.org/10.1016/j.ijporl.2020.110391
https://pubmed.ncbi.nlm.nih.gov/33152982
https://pubmed.ncbi.nlm.nih.gov/33152982
https://doi.org/10.1590/2317-1782/20232021301en
https://pubmed.ncbi.nlm.nih.gov/37556702
https://pubmed.ncbi.nlm.nih.gov/37556702

