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Abstract

Introduction: The intervention process for infants with hearing loss aims to develop oral language 
and auditory skills. The effects of a lack of audibility are reflected in language, reading, and writing skills. 
Objective: To analyze the development of auditory skills and oral language throughout the process of 
audiological monitoring, fitting of electronic devices, and intervention for infants and children. Method: 
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The group of subjects consisted of ten children with moderate to profound sensorineural hearing loss, 
users of hearing aids and/or Cochlear Implants. The subjects were divided by audibility criteria: G1 – 
SII 65 dB up to 35%; and G2 – SII 65 dB >= 54%. Audiological evaluation, device verification, and 
administration of the IT-Mais, MUSS, LittlEars, and Hearing and Language Categories questionnaires 
were performed to assess auditory and oral language skills. Results: Subjects in G1 performed below 
expectations regarding skill development, reinforcing the need for CI. The G2 subjects demonstrated 
improvement in their auditory skills, reaching the instrument’s maximum score in the last assessment, 
as well as demonstrating improvement in oral language skills. The audiological thresholds monitored 
throughout the study showed changes. Conclusion: The validation of the audiological diagnosis process 
and monitoring of infants and children with hearing loss demonstrated developmental progress using 
appropriate instruments for the early years of children with hearing loss who are not yet able, due to their 
age and cognitive development, to take formal speech and language perception tests.

Keywords: Hearing Aids; Hearing Impairment; Hearing Loss; Language Development; Speech-
Language Pathology and Audiology.

Resumo

Introdução: O processo de intervenção em bebês com perda auditiva tem como objetivo o 
desenvolvimento da linguagem oral e suas habilidades auditivas. Os efeitos da falta de audibilidade 
refletem nas habilidades de linguagem, leitura e escrita. Objetivo: Analisar o desenvolvimento de 
habilidades auditivas e linguagem oral ao longo do processo de acompanhamento audiológico, adaptação 
de dispositivos eletrônicos e intervenção de bebês e crianças. Método: O grupo de sujeitos foi composto 
por dez crianças com deficiência auditiva neurossensorial de grau moderado a profundo, usuários de AASI 
e/ou IC. Os sujeitos foram divididos pelo critério de audibilidade: G1 – SII 65 dB até 35% e G2 – SII 
65 dB >= 54%. Foram realizadas: avaliação audiológica, verificação dos dispositivos e aplicação dos 
questionários IT- MAIS, MUSS, LittlEars e Categorias de audição e linguagem para avaliar as habilidades 
auditivas e de linguagem oral. Resultados: Os sujeitos do G1 apresentaram desempenho aquém do 
esperado em relação ao desenvolvimento das habilidades, reforçando a necessidade do IC. Os sujeitos do 
G2 demonstraram evolução nas habilidades auditivas, alcançando o teto de pontuação dos instrumentos 
na última avaliação, bem como demonstraram melhora nas habilidades de linguagem oral. Os limiares 
audiológicos monitorados ao longo da pesquisa apresentaram mudanças. Conclusão: A validação do 
processo de diagnóstico audiológico e acompanhamento de bebês e crianças com deficiência auditiva 
demonstrou a evolução do desenvolvimento a partir da utilização de instrumentos apropriados para os 
primeiros anos de crianças com perda auditiva que ainda não têm condições, pela idade e desenvolvimento 
cognitivo, de realizar testes formais de percepção de fala e linguagem.

Palavras-chave: Auxiliares de Audição; Deficiência auditiva; Perda auditiva; Desenvolvimento da 
linguagem; Fonoaudiologia.

Resumen

Introducción: El proceso de intervención para infantes con pérdida auditiva tiene como objetivo 
desarrollar el lenguaje oral y las habilidades auditivas. Los efectos de la falta de audibilidad se reflejan 
en las habilidades de lenguaje, lectura y escritura. Objetivo: Analizar el desarrollo de las habilidades 
auditivas y del lenguaje oral a lo largo del proceso de monitoreo audiológico, adaptación de dispositivos 
electrónicos e intervención para infantes y niños. Método: El grupo de sujetos consistió en diez niños con 
pérdida auditiva neurosensorial moderada a profunda, usuarios de audífonos y/o IC. Los sujetos fueron 
divididos por criterios de audibilidad: G1 – SII 65 dB hasta 35%; y G2 – SII 65 dB >= 54%. Se realizó 
evaluación audiológica, verificación del dispositivo y administración de los cuestionarios IT-Mais, MUSS, 
LittlEars y Hearing and Language Categories para evaluar las habilidades auditivas y del lenguaje oral. 
Resultados: Los sujetos en G1 se desempeñaron por debajo de las expectativas con respecto al desarrollo 
de habilidades, lo que refuerza la necesidad de IC. Los sujetos de G2 demostraron una mejora en sus 
habilidades auditivas, alcanzando la puntuación máxima del instrumento en la última evaluación, así 
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of pediatric hearing aids is recommended by the 
Pediatric Guidelines of the American Academy of 
Audiology (AAA), ensuring both audibility and 
comfort⁹–¹⁰.

Monitoring daily HA use through datalogging 
is an important tool for both families and profes-
sionals during the rehabilitation process, supporting 
clinical decision-making and family counseling¹,¹¹. 
Although literature highlights the importance of 
consistent HA use, there are still ongoing discus-
sions on how it correlates with speech audibility 
and comprehension⁷. Recent studies have proposed 
the concept of auditory dosage as a measure of 
listening experience, suggesting that higher audi-
tory dosage is associated with better vocabulary 
outcomes⁷,¹².

Ensuring consistent use of amplification, fam-
ily engagement, and a language-rich environment 
is fundamental in the early stages of therapeutic in-
tervention¹³–¹⁵. Monitoring developmental progress 
supports both speech-language pathologists and 
families in adjusting expectations and children’s 
prognoses. Assessing language and listening abili-
ties in pre-verbal stages is a challenge for both par-
ents and therapists. Evidence demonstrates that par-
ent questionnaires can help identify developmental 
milestones and risk factors. Instruments such as 
IT-MAIS, MUSS, LittlEars, and the Categories of 
Audition and Language are valuable tools that not 
only quantify but also identify when development 
deviates from expected trajectories during the first 
five years of device use¹,¹⁶,⁴,¹⁷.

The use of validated assessment instruments 
in pediatric follow-up plays a key role in guiding 
clinical decisions and informing therapeutic ad-
justments. Therefore, the present study aimed to 
analyze the development of auditory skills and oral 
language throughout the audiological follow-up, 
device fitting, and intervention process in infants 
and children with hearing loss.

Introduction

The validation of the prognosis presumed 
from the initial audiological characteristics of a 
child with hearing loss is consolidated throughout 
the rehabilitation process, while non-audiological 
variables—such as consistent use of hearing aids 
(HA), limited opportunities for verbal interaction, 
and socioeconomic factors—directly influence de-
velopment. One study emphasized the importance 
of the cross-check process, using audiological 
data from diagnosis and longitudinal monitoring 
during intervention, since for the pediatric popula-
tion rehabilitation can be considered a process of 
continuous validation¹. In the case of infants and 
children, given the multiple variables that may 
interfere with their development, validation must 
permeate the entire follow-up and rehabilitation 
process so that, whenever necessary, new audio-
logical evaluations, adjustments to the physical and 
acoustic characteristics of the HA and/or cochlear 
implant (CI), changes in therapeutic approaches, 
and multidisciplinary referrals are carried out.

The main goal of audiological diagnosis and 
intervention in infants and children with hearing 
loss (HL) is the development of oral language and 
auditory skills. Early and consistent access to the 
audibility of speech sounds has substantial and 
lasting effects on language and auditory abilities, 
particularly when provided within the first months 
of life²–⁵. Late diagnosis and intervention, as well 
as inconsistent use of hearing devices, negatively 
affect vocabulary outcomes, resulting in children 
performing below age expectations⁶.

Objective measures have been used to evaluate 
children’s access to speech, such as the Speech In-
telligibility Index (SII), which identifies the amount 
of audible speech information available. Low SII 
values may indicate limited access to speech sounds 
and a potential risk for delayed vocabulary devel-
opment⁷–⁸,⁶. Regular electroacoustic verification 

como una mejora en sus habilidades de lenguaje oral. Los umbrales audiológicos monitoreados a lo largo 
del estudio mostraron cambios. Conclusión: La validación del proceso de diagnóstico audiológico y el 
monitoreo de bebés y niños con pérdida auditiva demostró un progreso en el desarrollo mediante el uso 
de instrumentos adecuados para los primeros años de vida de niños con pérdida auditiva que, debido a su 
edad y desarrollo cognitivo, aún no pueden realizar pruebas formales de percepción del habla y el lenguaje.

Palabras clave: Audífonos; Deficiencia auditiva; Pérdida auditiva; Desarrollo del lenguaje; 
Logopedia.
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3.	 Hearing Aid Fitting Data: Average daily use, 
device function, and battery verification.

4.	 Auditory Dosage: Calculated using the equation 
that combines the number of daily hours of HA 
use, weighted by SII with HA, and the hours 
without HA, weighted by unaided SII. Non-use 
time was calculated as 24 h minus daily use¹²,⁹.

5.	 Assessment Instruments for Auditory and Lan-
guage Skills:
•	 IT-MAIS (Infant-Toddler Meaningful Audi-

tory Integration Scale)
•	 LittlEars Auditory Questionnaire²⁰
•	 MUSS (Meaningful Use of Speech Scale)
•	 Hearing Categories (Geers)²¹
•	 Language Categories (Bevilacqua)²²

G1 underwent three evaluations (2022, 2023, 
2024), and G2 underwent four evaluations (two in 
2022, one in 2023, and one in 2024). IT-MAIS and 
MUSS scores were analyzed according to Comer-
latto markers⁴, as well as LittlEars²⁰.

To analyze differences between baseline (t0) 
and the final evaluation (t4), the Wilcoxon test 
for paired samples was applied, with effect size 
(r) calculation. Scatter plots were used to explore 
relationships between measured values and chrono-
logical age. All analyses were performed using R 
software (v. 4.3.2), with significance set at p < 0.05.

Results

The subjects were monitored over a four-year 
period in the hearing rehabilitation service, and the 
evaluation results comprise the service’s database. 
Table 1 presents the sociodemographic and au-
diological characteristics according to the 65 dB 
SII classification, from the time of data collection 
for this study up to the subjects’ developmental 
assessment. 

Among the variables analyzed, the 65 dB SII 
showed statistical significance (p = 0.004), indicat-
ing a significant difference between the two groups 
regarding audibility. With respect to audiological 
diagnosis and characterization of hearing loss, all 
subjects included in the analysis presented senso-
rineural hearing loss.

Material and Method

This was a longitudinal interventional study 
with a quantitative approach, approved by the 
Research Ethics Committee under protocol no. 
5.589.444. In accordance with ethical principles for 
research involving human participants, parents and/
or legal guardians signed an informed consent form.

The study was conducted at the Centro Audição 
na Criança – DERDIC, a Specialized Rehabilita-
tion Center that provides audiological diagnosis 
for infants referred after failing newborn hearing 
screening or identified by other services within 
the municipal health network, up to six years of 
age. The center offers monitoring of auditory risk 
indicators, audiological diagnosis, hearing aid 
selection and fitting, speech-language therapy, and 
multidisciplinary intervention.

The sample comprised ten children with mod-
erate to profound sensorineural hearing loss¹⁸, users 
of hearing aids (HA) and/or cochlear implants (CI), 
diagnosed between 2020 and 2021 and followed 
up audiologically at the service. These participants 
were selected from the service’s database and 
included in the study with information collected 
since their first evaluation.

Participants were divided into two groups ac-
cording to the SII criterion at 65 dB SPL with HA 
at the time of initial diagnosis¹⁹:
•	 Group 1 (G1): SII 65 dB up to 35% (n=5)
•	 Group 2 (G2): SII 65 dB equal to or greater than 

54% (n=5)

Data were collected from medical records and 
the CeAC/DERDIC database, covering evaluations 
from 2020 to 2024. The procedures and instruments 
included:
1.	 Periodic Audiological Assessment: Electrophy-

siological (ABR, OAE), electroacoustic, and 
behavioral measures (immittance, behavioral 
observation, Visual Reinforcement Audiome-
try – VRA, or Conditioned Play Audiometry).

2.	 Hearing Aid Verification: Application of the 
prescriptive rule Desired Sensation Level (DSL 
v5) and determination of SII (55 dB, 65 dB, 75 
dB) with and without HA.
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and during the process, three children underwent 
cochlear implant surgery at different ages. All G1 
subjects scored below standard developmental 
levels in all instruments applied for the assessment 
of auditory and language skills, as a consequence 
of the lack of audibility.

In G1 (profound hearing loss, 65 dB SII with a 
mean of 26.2% at the last verification), none of the 
subjects had sufficient audibility for speech sounds 
to support oral language development with the use 
of HAs. For this reason, families were counseled re-
garding rehabilitation and intervention possibilities, 

Table 1. Sociodemographic and audiological characteristics of the subjects according to the 65 dB 
SII classification (n = 10).

Variable  Total G1 G2 P Value
Age at diagnosis (months)  
Mean (SD)

4.7
(3.83)

5.02
(5.06)

4.2
(2.58) 0.935

Current chronological age (months)   
Mean (SD) 

40.6 
(6.85)

43.4
(8.32)

37.8
(4.08) 0.199 

SII 65 dB (better ear)  
Mean (SD)

46.4
(23.37)

26.2
(6.14)

66.6
(13.08) 0.004*

Sex
Female 20% (2) 0 (0) 40% (2)
Male 80% (8) 100% (5) 60% (3)
Degree of hearing loss
Profund 50% (5) 100% (5) 0 (0)
Severe 20% (2) 0 40% (2)
Moderate 40% (3) 0 60% (3)
Socioeconomic level
B2 30% (3) 40% (2) 20% (1)
C1-C2 50% (5) 60% (3) 40% (2)
D-E 20% (2) 0 (0) 40% (2)

Source: Master’s thesis by Dayane Rainato, 2025.

In G2 (65 dB SII with a mean of 66.6% at 
the last verification), according to the numerical 
analysis of the subjects’ mean audiological thresh-
olds, S7 and S9 showed threshold variations > 20 
dB when comparing the first and last audiological 
evaluations, which were considered as threshold 
deterioration. S6 also presented a significant change 
in the first visual reinforcement audiometry com-

pared with the ABR and subsequent audiograms. 
Based on the numerical analysis (Table 2), it is 
possible to observe changes in the 65 dB SII of the 
better ear in S9, which decreased from 72% to 47%, 
leading to a change in audibility category. Subjects 
S7, S8, and S10 had the best dosage levels at the 
last evaluation compared with their peers, although 
still below the desirable level for consistent use.
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Table 2. Values of 65 dB SII, record of daily hours of HA use, and calculation of auditory dosage 
since diagnosis and throughout audiological follow-ups for G2 subjects.

SII 65 
(1)

Best 
 DL (1)

Auditory 
dosage 

(1)

SII 65 
(2)

Best  DL 
(2)

Auditory 
dosage 

(2)

SII 65 
(3)

Best  DL 
(3)

Auditory 
dosage 

(3)

SII 65 
(4)

Best  DL 
(4)

Auditory 
dosage 

(4)

S6 0.54 0.30 1.52 0.54 3.90 3.09 0.48 0.00 1.61 0.66 5.00 4.45
S7 0.61 9.60 5 0.61 10.30 5.17 0.68 11.20 6.17 0.63 12.80 5.98
S8 0.67 2.20 3.38 0.67 2.10 3.33 0.75 0.00 1.83 0.77 6.90 6.14
S9 0.72 0.90 2.13 0.72 9.30 6.16 0.6 10.40 5.13 0.47 11.20 4.16
S10 0.85 7.00 6.52 0.85 3.90 4.45 0.83 8.50 7.15 0.8 8.80 6.94

Source: Master’s thesis by Dayane Rainato, 2025.

Table 3 presents the results of auditory skills 
(IT-MAIS, LittlEars) and auditory dosage for G2. 
Figure 1 shows the IT-MAIS results according to 
Comerlatto’s clinical markers in relation to auditory 
age, that is, the onset of amplification use. Figure 

2 presents the auditory skills assessed by the Lit-
tlEars questionnaire over time for G2 subjects. The 
results demonstrate that all G2 subjects approached 
the ceiling in the last evaluation.

Table 3. Results of four auditory skills assessments (IT-MAIS and LittlEars) of G2 subjects in relation 
to auditory dosage.

 Dosage  
1

LittlEars 
1

IT-MAIS 
1

Dosage  
2

LittlEars 
2

IT-MAIS 
2

Dosage  
3

LittlEars 
3

IT-MAIS 
3

Dosage  
4

LittlEars 
4

IT-MAIS 
4

S6 1.52 34 85 3.09 32 97.5 1.61 35 80 4.45 35 90
S7 5.00 29 97.5 5.17 31 100 6.17 35 85 5.98 35 95
S8 3.38 19 57.5 3.33 17 50 1.83 21 30 6.14 35 87.5
S9 2.13 16 50 6.16 28 80 5.13 34 97.5 4.16 35 97.5
S10 6.52 20 85 4.45 26 82.5 7.15 31 72 6.94 35 95

Source: Master’s thesis by Dayane Rainato, 2025.

Caption: Auditory age considered from the moment of HA fitting.
Source: Master’s thesis by Dayane Rainato, 2025.

Figure 1. Results of auditory skills from the IT-MAIS questionnaire over time for G2 subjects, 
according to the clinical markers proposed by Comerlatto (2015).
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Source: Master’s thesis by Dayane Rainato, 2025.

Figure 2. Results of auditory skills from the LittlEars questionnaire over time for G2 subjects.

recognition and differentiates words within a closed 
set that share the same vowel sound but differ in 
consonants. The other three subjects were still clas-
sified as category 4, in which the child identifies 
words through vowel recognition and differentiates 
words within a closed set that differ primarily in 
vowel sound. Regarding the language category, 
except for S6 (Category 4), the other subjects were 
classified as Category 3.

According to the instrument’s normative curve, 
it was observed that all subjects reached the ceiling 
score in the last evaluation. 

Table 4 presents the analysis based on the 
auditory and language categories in which the 
subjects were classified by the researcher. Subjects 
S6 (auditory dosage 4.45) and S10 (auditory dos-
age 6.94) were classified as auditory category 5, in 
which the child identifies words through consonant 

Table 4. Results of auditory and language categories over time for G2 subjects.

Subjects CAT AUD 
(1)

CAT LGG 
(1)

CAT AUD 
(2)

CAT LGG 
(2)

CAT AUD 
(3)

CAT LGG 
(3)

CAT AUD 
(4)

CAT LGG 
(4)

S6 3 2 3 3 4 3 5 4
S7 2 1 3 2 4 3 4 3
S8 1 1 2 1 2 1 4 3
S9 2 1 2 1 3 2 4 3
S10 2 1 3 2 3 3 5 3

Source: Master’s thesis by Dayane Rainato, 2025.
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Figure 3 shows improvements in oral language 
skills for G2. S9 obtained the highest final score, 

and S8, although presenting results below the clini-
cal markers, showed growth in the last evaluation.

Caption: Auditory age considered from the moment of HA fitting. 
Source: Master’s thesis by Dayane Rainato, 2025.

Figure 3. Results of language skills from the MUSS questionnaire over time for G2 participants, 
according to the clinical markers proposed by Comerlatto (2015).

Discussion

The objective of this study was to analyze the 
development of auditory and oral language skills 
during audiological follow-up, using parent ques-
tionnaires to validate diagnosis, device fitting, and 
intervention for infants and children with hearing 
impairment. Periodic assessment allows compari-
son with the expected development for each child 
according to their audiological diagnosis, ensuring 
that therapeutic strategies are constantly calibrated 
and adjusted.

Participants in G1, with profound hearing loss 
and SII < 35%, experienced difficulties in acquiring 
oral language due to insufficient audibility. Three 
participants underwent cochlear implantation (CI), 
and two were referred to use Brazilian Sign Lan-
guage (LIBRAS). Despite referral for CI before the 
first year of life, factors such as family language 
barriers, cochlear malformation, and behavioral 
alterations influenced the intervention process, 
surgical outcomes, and results. Literature indicates 
that associated impairments can affect the oral 
language performance of cochlear implant users. 
In this context, a recent study revealed a complex 
set of sensory, neurocognitive, and social variables 

that contribute to speech and language develop-
ment after cochlear implantation in pre-lingually 
deaf children. The authors suggest that individual 
executive functions may influence the success of 
oral language development in implanted children.

In G2 (initial SII ≥ 54%), audiological follow-
up revealed threshold changes in S9, with deteriora-
tion and a decrease in SII (72% to 47%), highlight-
ing the importance of ongoing monitoring and the 
cross-check principle. Consistency in amplification 
use, as reflected in datalogging, was challenging. 
By the end of the study, only S7 and S9 used HAs 
for more than 10 hours/day. Recent studies suggest 
that auditory dosage (considering SII with/without 
HAs and usage consistency) is a better predictor 
of language development than mere device usage 
hours. Children with a dosage < 5.3–6.7 may be at 
risk of delayed language development. In G2, only 
S10 (dosage 6.94) exceeded this threshold at the 
last evaluation, but their test results were not the 
highest in the group, possibly due to low family 
expectations.

G1 showed seemingly better results in the early 
auditory skill assessments (IT-MAIS and LittlEars). 
However, as the infants aged, test scores decreased. 
These findings align with the literature, which con-
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Final Considerations

Analysis of auditory and oral language skill 
development in the children followed in this study 
revealed distinct trajectories directly related to 
audibility provided by electronic devices. G1, with 
restricted audibility (SII 65 dB < 35%), performed 
below expected levels in language development, 
reinforcing the indication for cochlear implantation 
to enable adequate linguistic progress. In contrast, 
G2 (SII 65 dB ≥ 54%) demonstrated significant 
progress in auditory and oral language skills, with 
most participants reaching maximum scores on 
auditory questionnaires at the final evaluation. Con-
tinuous monitoring proved crucial, as variations 
in auditory thresholds were observed over time in 
some participants, directly impacting audibility 
and emphasizing the need for ongoing therapeutic 
plan adjustments.

Longitudinal validation of the diagnostic and 
follow-up process should employ instruments ap-
propriate for early developmental years. Parent 
questionnaires proved suitable. Despite the small 
sample, qualitative analysis indicated improvement 
in auditory and language skills, and periodic as-
sessments were important for adjusting therapeutic 
strategies. Clinical markers developed for CI users 
were useful in defining developmental parameters 
for HA users.

Findings indicated that consistent amplification 
use must be monitored, given observed HA use 
variability. This measure informs the calculation 
of auditory dosage, which considers SII with and 
without HAs, providing a more accurate measure 
of the child’s access to speech sounds over time. 
Follow-up of children in this study suggests that 
longitudinal research is important to deepen under-
standing of the effect of audibility on language and 
speech perception development, identify interven-
ing variables, and guide the development of family 
support strategies.
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and rehabilitation attendance. Observing HA usage 
records, two participants (S6 and S8) remained 
below the desired level, and regarding auditory 
dosage, only S10 reached an adequate value.

Oral language outcomes assessed by MUSS in 
G2 remained within the expected range for audi-
tory age for all participants, except S8. However, 
clinical markers were developed for CI users, not 
HA users, which may have been a limitation of this 
study. S9 achieved 95% of the total test score in the 
final evaluation, and observations in the classroom 
confirmed spontaneous speech use in daily routines. 
Nevertheless, spontaneous speech consisted mostly 
of routine vocabulary, with difficulty understand-
ing open-set dialogues. Even with maximum test 
scores, continued speech-language intervention and 
implementation of new protocols for oral develop-
ment parameters from age three remain necessary.

As various studies indicate, factors such as 
SII, HA usage hours, and speech-language therapy, 
when combined, are determinants of language 
development. Individually, they may not explain 
individual characteristics, and this study suggests 
they should be analyzed together. Future research 
using oral language protocols designed for HA us-
ers may contribute new parameters to guide family 
and therapist expectations.



A
R

T
IC

L
E

S

10/10
  
Distúrb Comun, São Paulo, 2025;37(3): e70026

Dayane Rainato, Beatriz Novaes, Maria Martinez, Thamili Menuchi, Beatriz Mendes

18. Organização Mundial da Saúde (OMS). Prevention of 
blindness and deafness [Internet]. 2014 [citado em 29 Ago 
2023]. Disponível em: http://www.who.int/pbd/deafness/
hearing_impairment_grades/en.
19. Figueiredo RSL, Mendes BCA, Cavanaugh MCV, 
Novaes BCAC. Classificação de perdas auditivas por grau e 
configuração e relações com Índice de Inteligibilidade de Fala 
(SII) amplificado. CoDAS. 2016; 28(6): 687-96.
20. Leandro FSM, Costa EC, Mendes BCA, Novaes BCAC. 
LittlEars® – Questionário auditivo: adaptação semântica e 
cultural da versão em português Brasileiro em pais de crianças 
com deficiência auditiva. Audiol Commun Res. 2016; 21(0).
21. Geers AE. Techniques for assessing auditory speech 
perception and lipreading enhancement in young deaf children. 
Volta Rev. 1994; 96(5): 85-96.
22. Bevilacqua MC, Delgado EMC, Moret ALM. Estudos de 
casos clinicos de crianças do Centro Educacional do Deficiente 
Auditivo (CEDAU), do hospital de Pesquisa e Reabilitação 
de Lesões Lábio-Palatinas - USP. In: Costa OA, Bevilacqua 
MC, organizadores. Anais do XI Encontro Internacional de 
Audiologia; 1996 Mar 30 - Abr 2; Bauru, Brasil. p.187.
23. Kronenberger WG, Castellanos I, Pisoni DB. Associação 
da velocidade geral de processamento de informações com os 
resultados da linguagem falada em crianças com surdez pré-
lingual com implantes cocleares. Hear Res. 2024; 450:109069.
24. Hall JW. Objective measures for diagnosis and monitoring 
of hearing loss in children. Otolaryngol Clin North Am. 2016; 
49(4): 953-70.
25. Van der Zee RB, Dirks E. Diversity of child and family 
characteristics of children with hearing loss in family-centered 
early intervention in The Netherlands. J Clin Med. 2022;11(8): 
2074.
26. Abdelhamid NH, Gaballah MM, Abdel Baky M, Sweedy 
R. Cochlear implant in prelingual children: Predicting the first-
word utterance from LittlEARS Auditory Questionnaire. Int J 
Pediatr Otorhinolaryngol. 2025; 192: 112294.
27. Gomes LF, Taveira KVM, Brazorotto JS. Otimizando o 
desenvolvimento da linguagem em crianças com deficiência 
auditiva - o impacto das intervenções centradas na família: uma 
revisão sistemática. Audiol Commun Res. 2025; 30: e2964.
28. Sininger YS, Grimes A, Christensen E. Auditory 
development in early amplified children: factors influencing 
auditory-based communication outcomes in children with 
hearing loss. Ear Hear. 2010; 31(2):166-85.
29. Moeller MP, Hoover B, Putman C, Arbataitis K, Bohnenkamp 
G, et al. Vocalizations of infants with hearing loss compared 
with infants with normal hearing: Part II- Transition to words. 
Ear Hear. 2007; 28(5): 628-42.
30. Macedo GS, Novaes BCAC, Castro SC, Mendes BCA. 
Desempenho de vocabulário receptivo e habilidades de leitura 
em crianças com deficiência auditiva. Res Soc Dev. 2022; 11: 
e521111638210.

3. Yoshinaga-Itano C, Sedey AL, Wiggin M, Mason CA. 
Language outcomes improved through early hearing detection 
and earlier cochlear implantation. Otol Neurotol. 2018; 
39(10):1256-63.
4. Comerlatto MPS da S. Habilidades auditivas e de linguagem 
de crianças usuárias de implante coclear: análise dos marcadores 
clínicos de desenvolvimento [tese de doutorado]. São Paulo: 
Universidade de São Paulo; 2015.
5. Moeller MP. Early intervention and language development 
in children who are deaf and hard of hearing. Pediatrics. 
2000;106(3): e43.
6. Deperon TM, Figueiredo RSL, Leal CF, Mendes BCA, 
Novaes BCAC. Audibilidade e desenvolvimento de linguagem 
oral em crianças com deficiência de audição. Disturb Comun. 
2018; 30(3): 551-60.
7. Santos MM dos, Pereira RS, Mendes B de CA, Novaes BC de 
AC. Consistência de uso de auxiliares de audição, percepção da 
fala e vocabulário em crianças com deficiência auditiva. CoDAS 
[Internet]. 2024; 36(6): e20240017.
8. Figueiredo RSL, Mendes BCA, Cavanaugh MCV, Deperon 
TM, Novaes BCAC. Índice de inteligibilidade (SII) e variação 
da intensidade do sinal de fala em crianças com deficiência de 
audição. Audiol Commun Res. 2019; 24: e1733.
9. American Academy of Audiology (AAA). Prescriptive Target 
Proximity in Children with Hearing Aids. Audiology Today. 
2022 Jan-Feb; 34(1).
10. Jorgensen LE. Verification and validation of hearing aids: 
Opportunity not an obstacle. J Otol. 2016;11(2):57-62.
11. Novaes BCAC, Versolatto-Cavanaugh MC, Figueiredo RSL, 
Mendes BCA. Fatores determinantes no desenvolvimento de 
habilidades comunicativas em crianças com deficiência auditiva. 
J Soc Bras Fonoaudiol. 2012; 24(4): 335-41.
12. Wiseman KB, McCreery RW, Walker EA. Hearing 
thresholds, speech recognition, and audibility as indicators for 
modifying intervention in children with hearing aids. Ear Hear. 
2022; 43(3): 787-802.
13. Flexer C, Wolfe J. Auditory brain development and auditory-
verbal therapy. In: Estabrooks W, Morrison HM, MacIver-Lux 
K, editors. Auditory-verbal therapy. San Diego, CA: Plural; 
2020. p. 35-58.
14. Holzinger D, Dall M, Sanduvete-Chaves S, Saldaña 
D, Chacón-Moscoso S, Fellinger J. The impact of family 
environment on language development of children with cochlear 
implants: a systematic review and meta-analysis. Ear Hear. 
2020; 41(5): 1077-91.
15. Miguel JHS, Novaes BCAC. Reabilitação auditiva 
na criança: adesão ao tratamento e ao uso do aparelho de 
amplificação sonora individual. Audiol Commun Res. 2013; 
18(3): 171-8.
16. Almasri NA, Garadat SN. Psychometric properties of the 
Arabic version of the meaningful use of speech scale (Arabic 
MUSS). Disabil Rehabil. 2023; 45(25): 4296-302.
17. Pinto ESM, et al. Comparison between the IT- MAIS and 
MUSS questionnaires with video-recording for evaluation of 
children who may receive a cochlear implantation. Rev Bras 
Otorrinolaringol. 2008.

This work is licensed under a Creative Commons Attribution 
4.0 International License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original 
work is properly cited.

https://www.google.com/search?q=http://www.who.int/pbd/deafness/hearing_impairment_grades/en
https://www.google.com/search?q=http://www.who.int/pbd/deafness/hearing_impairment_grades/en

	_heading=h.wuqtc6ch1fab

