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COMPARATIVE BRAINSTEM EVOKED RESPONSES IN A GROUP OF 
YOUNG ADULTS EXPOSED TO AMPLIFIED MUSIC 
 
Jenyfer Josiebia Batista Pereira, Larissa Resende Assumpção, Patrícia Cotta 
Mancini, Sirley Alves da Silva Carvalho, Luciana Macedo de Resende 

 
INTRODUCTION: Recent studies report associations between exposure to 
elevated sound pressure levels and structural lesions of the auditory nerve. 
The most frequent finding in these studies is wave I amplitude reduction. The 
non identification of threshold shift in tonal audiometry may lead to an 
equivocal conclusion that certain sound pressure levels do not damage the 
auditory system, masking a possible progressive auditory neurodegeneration. 
This condition has been called hidden hearing loss. Towards an early 
identification of such changes in nerve function, auditory brainstem potentials 
should be included as a routine exam to enhance diagnosis in this population 
at risk. PURPOSE: Characterize the audiometric profile of young adults 
exposed to amplified music through earphones and their most common 
hearing complaints, and to compare such results with the exposure dose and 
the electrophysiological responses obtained. Methods: This was an analytical 
cross-sectional observational survey of undergraduate students aged 
between 18 and 25 years. Participants answered a questionnaire and were 
submitted to audiometry, immittance measures and electrophysiological 
assessment with the Auditory Brainstem Evoked Potentials. Students were 
divided into two groups; G1 consisting of headset users in intensities up to 
50% of the total volume of the device and G2 by individuals who use the 
headset on an intensity greater than 50% of the total volume. RESULTS: 
Difficulty on communicating in noise and intolerance to loud sounds were the 
most reported complaints by individuals of both G1 and G2, and tinnitus was 
reported only by G2 individuals. Abnormal contralateral acoustic reflex was 
identified in both groups, with the highest frequence of alteration in G2. In the 
electrophysiological evaluation, there was an observable change in the mean 
amplitude ratio between V/I wave in G1 and G2, with no difference between 
groups. CONCLUSION: Results suggest primary lesion of the central auditory 
nervous system in young adults exposed to amplified music. Research in this 
population should be continued to verify the influence of exposure on the 
auditory system, and to identify the prevalence of hidden hearing loss in this 
population. 
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COMUNICA PROJECT – GRADUATION STUDENT’S PERCEPTION 
ABOUT DEAF COMMUNITY 
 
Jonathas Teixeira Salles; Erika Maria Parlato Oliveira; Cristiane Andrade 
Viana; Barbara Kaori Miranda Sato; Julia Gomes Cerqueira; Andre Mende 
Maciel; Marina Ribeiro Bartholo; Mariana Rodrigues; Tenoch Cruz Fontes; 
Raiane Alves de Matos; Jenifer de Melo Gonzaga; Sirley Alves da Silva 
Carvalho 

 
INTRODUCTION: Comunica is a project which purpose is to improve the 
integration between deaf and academic communities. Moreover, the project 
enhances the perception of health professionals about the medical care 
challenges with deaf community. Comunica activities try to make students 
aware of medical aid for deaf community in Brazilian public healthy, and to 
provide information for deaf people about health topics. OBJECTIVE: The 
purpose is to improve the awareness about challenges on medical aid for the 
deaf, inside Brazilian public health. METHODOLOGY: Firstly, a dynamic is 
realized with students of the health area, all belong the Universidade Federal 
de Minas Gerais (UFMG), aiming to introduce the discussion about how the 
health care appointment is for a hearing-impaired person. This dynamic 
consists in a series of activities that seek the student to reflect on the 
difficulties experienced by the deaf in health care. In the first activities, 
students are asked to interpret roles, sometimes as a doctor/health care 
professional or as a patient, in which they are not allowed to use oral 
communication. Secondly, another situation is proposed. The students play 
the role of deaf patient and the doctor. They communicate without external 
interference and the dialogue between them is interpreted by the group that 
drives the dynamics. Before the beginning of the activities and after their 
accomplishment, the students answer two questionnaires, containing the 
same questions. It was evaluated their perception before and after the 
dynamic. Results: On questionnaires answered before the project 
presentation, most of the students believed that they can do a medical 
appointment to a deaf patient, using usual tools for communication. However, 
after the presentation, they changed their opinion, because the challenges 
identified in interactions with deaf patients. CONCLUSIONS: Therefore, the 
project has achieved its goals by promoting the awareness of future health 
professionals, in which it is expected to improve accessibility in future care for 
the deaf patient. It is believed that the project provides an environment for 
reflection on the difficulties faced by the deaf in using health services and it 
has contributed to the training of health students. 
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FROM IMPLEMENTATION TO THE STATUS OF REFERENCE IN A 
NEONATAL SCREENING AUDITORY SERVICE (BETIM/MG) 
 
Damares Camila de Cássia Costa da Silva, Sílvia Franca e Ferreira 

 
OBJECTIVE: the present study aims to publicize the services of the public 
maternity hospital of Betim/MG from its implementation to data base 
monitoring, as well as to correlate the results with literature and statistics 
achieved by the neonatal auditory screening (NAS) programs. Implementation 
occurred at October 1st, 2018 and, in 2012, the program was accredited by 
Secretaria Estadual de Saúde de Minas Gerais – SES/MG (Minas Gerais 
State Health Care Bureau) which promoted it to a status of reference service 
of NAS. METHODS: Joint Committee on Infant Hearing (2000) protocol was 
adopted relatively to risk or indicative factors of deafness. RESULTS: During 
09 years of NAS, a monthly mean of 400 and a total of 50,042 tests was 
performed (until May 2018). There was a low retest rate and a high rate of 
normality (99.6%) at the first test, which confirms and relates to existing 
literature. There were 170 retests and reassessments with altered results 
(3.3%). Therefore, there was a low rate of referrals to auditory diagnosis. In 
other words, if auditory loss incidence occurs for 3 in 1,000 newborns, there 
should be a confirmed auditory loss diagnosis of 150 children. As such, nearly 
all the 170 referrals were diagnosed with auditory alteration by the State 
Reference Hospital. CONCLUSION: In Brazil, mean age for diagnosing 
severe neurosensory auditory loss is too tardy, around 4 years old. A NAS 
service with lower rates of false positives and fails will reduce costs of 
Universal NAS program and the number of referrals to auditory diagnosis 
reference service. Therefore, there will be a significant improvement in auditor 
assessment of Universal NAS services in the cities of public health care 
system and also a decrease in referrals to auditory diagnosis services, which 
are already overfull. 
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HEARING HANDICAP SELF PERCEPTION IN THE ELDERLY 
 
Sabrina Martins da Mata, Larissa Beatriz Oliveira Neves, Yasmim Carvalho 
Telson, Danielle Cristine Marques, Aline Silva Lamounier Moura, Luciana 
Macedo de Resende 

 
INTRODUCTION: Permanent hearing loss negatively impacts life quality for 
the elderly. It’s relevant to understand this influence in social and emotional 
aspects to help guide counseling and also monitoring progress in hearing aid 
acclimatization. An important tool to analyze this influence is the questionnaire 
Hearing Handicap Inventory for the Elderly (HHIE-S) that assesses 
individual’s perception regarding the negative impacts caused by hearing loss 
in daily life activities. OBJECTIVES: To describe hearing handicap perception 
in elderly patients from a hearing health care service from a public university 
hospital with HHIE questionnaire results. METHODS: Qualitative, cross-
sectional study in which 37 patients, 24 women and 13 men, were included. 
Mean age of participants was 76 years old. All patients included in the study 
were hearing aid users and gave signed consent. To verify handicap 
perception HHIE short version was used, with 10 questions. Questions should 
be answered considering situations in which the patient was not using the 
amplification device. Results analysis was descriptive. Study had ethical 
approval from the institution (no 400119). RESULTS: From the 37 interviewed 
patients, 15(41%) had severe or significant hearing handicap perception, 14 
(38%) mild to moderate perception and 8(21,62%) had no perception. In a 
group of patients that used at all times hearing aids (n=13), only two didn’t 
have handicap perception, one started using hearing aids one year ago and 
the other uses for five years. The remaining 11 patients had significant 
perception, and most of them had over five years of hearing aid use. 
CONCLUSIONS: According to collected data, 71% of the elderly had hearing 
handicap perception in daily life activities. 
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INVESTIGATION OF DIFFICULTIES THAT MAKE UNFEASIBLE THE 
ACCEPTANCE OF THE MODULATED FREQUENCY SYSTEM 
 
Cristiane Bueno Sales Francielly, Alves Xavier, Josiane Aparecida Silva Dias, 
Luciana Mendonça Alves 

 
INTRODUCTION: The National Policy on Hearing Health Care in Brazil 
provides to hearing impaired children technological resources, such as 
Hearing Aids, Cochlear Implants and the Modulated Frequency System. The 
Modulated Frequency System reduces noise and reverberation masking 
effects on the speech signal. It should be used primarily inside the school 
environment, considering that its application implies directly in the learning 
process, facilitating the information grasp of the spoken message. However, 
providing the Modulated Frequency System by Brazil’s Public Health System 
is no guarantee of this device acceptance, because many situations can 
prevent its effective use. OBJECTIVE: To know the profile of the users 
benefiting from the Modulated Frequency System, assisted by a Hearing 
Health Care Service, and to elaborate a quantitative overview of the problems 
pointed out by parents or guardians regarding the usage of the device. 
METHODS: This study was approved by the Research Ethics Committee 
under the number 33723414.7.0000.5096. Inclusion criteria: being adapted 
with the Modulated Frequency System from a Hearing Health Care Service. 
Telephone calls were made to the parents or guardians of these patients from 
August to October / 2017, with the goal of collecting data and identifying 
cases that demanded more attention or technical assistance. RESULTS: 
There were 260 successful telephone connections. It was observed that 
59.6% of the users were male. It was learned that 68.8% of the Modulated 
Frequency System efficient users did not present complaints of any kind and 
31.2% did not use their devices. Problems encountered in not using the 
device include technical problems, psychological interference, external 
interferences, patients who believe to be unnecessary the usage of the device 
and patients who do not use them because of loss or theft. CONCLUSIONS: 
The access grant to the FM system is now assured by the legislation, 
however, there is a demand of greater care projects directed to this group so 
that this benefit can be definitively assured and above all with efficient results 
over socialization, learning and full inclusion of the hearing impaired process. 
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LANGUAGE AND HEARING SCREENING AT PRESCHOOL 
 
Carolina Izabela de Oliveira Magalhães, Ludimila Labanca, Sheila Maria de 
Melo, Elisângela de Fátima Pereira Pedra, Sirley Alves da Silva Carvalho 

 
INTRODUCTION: Early detection of language and auditory impairments at 
preschool enable timely intervention for developing psychosocial and 
cognitive aspects, and reading and writing learning of children. OBJECTIVE: 
To identify the prevalence of possible hearing and language alterations in 
preschoolers. METHODOLOGY: Observational and transversal study, 
approved by the Ethic Committee on Researches under number 931.831. 
There have been performed auditory and language evaluation in 73 children 
aging from 24 months to 5 years old, regularly enrolled in a preschool. The 
auditory evaluation followed these steps: external acoustic meatus inspection; 
timpanometry, acoustic reflexes tests, liminar tonal audiometry; transient 
otoacoustic emissions. The reception, emission and cognitive aspects of 
language were evaluated through Children’s Behavior Observation Test. After 
the evaluations, the feedbacks were given to the parents by orientation 
lectures and the children who presented alterations were sent to diagnosis. 
RESULTS: External acoustic meatus inspection showed the presence of 
cerumen in 37% (n=27) of children. After otorhinolaryngological intervention 
all children have taken through auditory and language evaluations. In auditory 
evaluation 15% (n=11) failed and the diagnosis showed 1 child with possible 
bilateral neurosensory impairment of mild level and 10 children with 
conductive impairment from mild to moderate levels. Language evaluation 
showed 20% (n=15) of possible alteration, with predominance in the language 
emission aspects. CONCLUSIONS: Language and hearing screening in 
preschool indicated the presence of possible alterations among children. Early 
intervention in preschool may contribute to children’s personal and academic 
development and, as a result, for their quality of life. 
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NETWORK CARE FOR HEARING IMPAIRED PEOPLE IN BRAZIL 
 
Marlon Bruno Nunes Ribeiro, Patricia Cotta Mancini 

 
INTRODUCTION: Children may experience hearing loss caused by a variety 
of factors such as hereditary diseases, genetic problems, acquired diseases 
during pregnancy, and childhood infections. Hearing loss impacts the 
development of newborns and impairs the development of hearing abilities. 
People aged 60 years have a 5 to 20% chance of hearing loss and can reach 
70% in the elderly population. More than 15 million Brazilians have hearing 
problems, according to the World Health Organization. In this way, it is 
verified that hearing loss is an important issue for Public Health and requires a 
structured health system. OBJECTIVE: To verify the health care provided to 
hearing impaired people by the Unified Health System (SUS) in Brazil. 
METHODOLOGY: Literature review with search on scientific articles and 
online documents provided by the Brazilian Ministry of Health. RESULTS: 
The National Policy on Hearing Health Care, according to its Article 3, was 
organized based on the needs of health care: basic, medium, and high 
complexity. Brazilian Federal Law number 12,303 of August 2, 2010, 
established the obligation to perform the Neonatal Hearing Screening using 
Otoacoustic Emissions. Ordinance number 589, published on October 08, 
2004, guarantees the evaluation, diagnosis and adaptation of hearing aids to 
the hearing impaired people, and Ordinance number 1,274 published on June 
25, 2013, includes the Personal Modulation Frequency System (FM), a device 
that assists children and adolescents who are under formal education. Finally, 
the most recent law number 18 published by the Brazilian Ministry of Health 
on June 10, 2014, makes public the decision to incorporate procedures 
related to hospital care for the hearing impaired (cochlear implant and hearing 
aid anchored in the bone). All the mentioned directives provide the speech 
and language rehabilitation of these patients, aiming at the quality and 
effectiveness of the resources offered. CONCLUSIONS: Brazilian Unified 
Health System provides and guarantees hearing care including diagnosis, 
clinical and surgical treatment when necessary, and rehabilitation to hearing 
impaired people. Hearing aids, cochlear implants, and FM are available, 
together with speech therapy, to the hearing impaired population in Brazil. 
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POWER REFLECTANCE TESTING IN NEWBORNS AND INFANTS 
 
Ticianna Garambone de Cerqueira Lima; Helena Maria Gonçalves Becker; 
Celso Gonçalves Becker; Daniele Barreto da Cunha Ferreira; Camilo Brandão 
de Resende; Roberto Eustáquio Santos Guimarães. 

 
INTRODUCTION: Nowadays, the audio trial in newborns allows us to detect 
hearing problems early in life. However, middle ear diseases can make the 
diagnosis more difficult. OBJECTIVE: To evaluate the power reflectance 
measurement based on the wide band reflectance as an indicator of the 
middle ear disease and to compare it to the tympanometry. METHOD: 
Observational transversal study in 105 newborns who participated in the 
audio trial at the Clinics Hospital from the Federal University of Minas Gerais 
– Brazil, in 2013. The following exams were performed: transient otoacoustic 
emissions, power reflectance and tympanometry. RESULTS: about 95% past 
the otoacoustic emissions evaluation; the specificity of power reflectance in all 
frequencies researched ranged from 75.3% to 95.9%, and the specificity of 
tympanometry in 1.000 Hz ranged from 83% to 87.2%, and there was a 
concordance amongst the exams. CONCLUSION: The outcome of the power 
reflectance exam in 2.000Hz and 3.000Hz showed a correlation with the 
results of tympanometry and otoacoustic emissions, and those were the most 
adequate frequencies to determine the middle ear disease through power 
reflectance measurement. It was also observed that the values of power 
reflectance above standards suggested the presence of liquid in the middle 
ear, thus changing the procedures. 
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PROFILE AND AGE OF AUDIOLOGICAL DIAGNOSIS IN CHILDREN 
ASSISTED BY HEARING HEALTH CARE SERVICE IN BRAZIL 
 
Lorena Luiza Costa Rosa Nogueira, Aline Vieira da Silva, Ana Cláudia Araújo 
da Silva, Cristiane Bueno Sales. 

 
INTRODUCTION: The National Auditory Health Care Policy was instituted by 
ordinance 2,073 of September 28, 2004 (Ministry of Health / Brazil), favoring 
the prevention, treatment, habilitation and rehabilitation of hearing impaired 
patients, seeking to establish an active and efficient regionalized network of 
services that intend to minimize the damage caused by hearing impairment. 
The diagnosis should be ideally unravelled until the third month of age and the 
auditory therapy should start until the sixth month of age, since this is an 
important phase in language acquisition and development. OBJECTIVE: The 
objective of this study was to investigate the average age at which the 
audiological diagnosis was identified in children linked to a Hearing Health 
Care Service (SASA), in high complexity, in Belo Horizonte / MG / Brazil, as 
well as to establish their audiological profile. METHODS: Consists of a 
descriptive cross-sectional study, approved by the Research Ethics 
Committee of Izabela Hendrix Methodist University Center, under Statement 
No. 1,712,442. The data gathering was based on the analysis of medical 
records of children between ages of 0 and 12, that are under treatment at a 
Hearing Health Care Service (SASA) in Belo Horizonte / MG / Brazil, between 
January 2014 and June 2016. The following data was taken under 
consideration: chart opening date; date of birth; gender; Neonatal Hearing 
Screening undergoing or not; date of audiological diagnosis conclusion; type 
and degree of hearing loss. RESULTS: 253 patients participated in this study. 
Amongst those involved, only 2.8% had the audiological diagnosis established 
until 3 months of age. Most children had their audiological diagnosis up to 5 
years of age (60.9% of those involved), 70.8% underwent the Neonatal 
Hearing Screening, and 15.8% did not. CONCLUSION: It is necessary to 
investigate the causes of the late arrival of the population for specific 
diagnosis in this Hearing Health Care Service (SASA), in order to get closer to 
the guidelines established by the Ministry of Health. 
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PROFILE OF THE AUDITORY THERAPY IN CHILDREN OF AGE IN 
HEARING HEALTH CARE SERVICE 
 
Cristiane Bueno Sales, Edna Carvalho Felix, Ruth dos Santos Moura, Lorena 
Luiza Costa Rosa Nogueira 

 
INTRODUCTION: Hearing plays a fundamental role in one’s interaction and 
adaptation to their surrounding environment. Hearing impairment may 
compromise one’s general performance, interfering with the speech, reading 
and writing acquisition processes of the individuals with this diagnosis. 
Auditory therapy performed by a professional audiologist is imperative in the 
recovery progress of the altered abilities. OBJECTIVE: The objective of this 
study was to investigate whether the auditory therapy is being provided by the 
Hearing Health Care Service (SASA) in children up to six months of age, as 
recommended by the Brazilian guidelines, according to the Administrative 
Rule MS / GM 835, dated April 25, 2012, and the Administrative Rule MS / 
GM 1,278, of October 20, 1999. METHODOLOGY: The project was approved 
by the Research Ethics Committee of the Izabela Hendrix Methodist 
University Center of Belo Horizonte / MG, CAAE 57279416.4.0000.5096 and 
Statement: 1,712,442. This was a retrospective, quantitative and descriptive 
study, which intended to delineate the profile of the auditory therapy 
performed in hearing aid or cochlear implant users between the ages of 0 and 
12, carried by the Hearing Care Service (SASA) in the city Belo Horizonte, 
Minas Gerais, Brazil. The following variables were analysed: age of 
admission; gender; type and degree of the hearing loss; being a hearing aid 
or cochlear implant user; auditory therapy. RESULTS: The studied group 
consisted in 253 patients. Regarding this group, it was observed that the 
adaptation occurred in 151 patients (59.7%). The age range with the highest 
concentration of participants was from 0 to 4 years old. The most frequent 
type of hearing loss was sensorineural, and the most prevalent degree of 
hearing loss was the moderate one. The adaptation frequency in patients up 
to six months old occurred in only 9 of 151 of the adapted patients. Patients 
who were submitted to auditory therapy as treatment reached 35.6% of the 
total. CONCLUSION: Auditory therapy intervention has not occurred in an 
effective way, it is necessary to identify the flaws according to the guidelines 
of the Brazilian Ministry of Health. 
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PROFILE OF USERS OF THE MODULATED FREQUENCY SYSTEM OF A 
HEARING CARE SERVICE 
 
Cristiane Bueno Sales, Ellen Mara de Souza Almeida, Guilherme kretli Silva, 
Luciana Mendonça Alves 

 
INTRODUCTION: The Frequency Modulation System (FM) is a resource that 
allows better attention in the sound stimulus of interest and provides signal-to-
noise ratio favorable to the hearing impaired. The results of students with 
hearing loss in their school activities after the use of the Modulated Frequency 
System are efficient, because this resource allows better access to the 
content taught, excluding adversities such as distance from the sound source 
and background noise. The FM became available through the National Health 
System of Brazil, through Ordinance No. 1,274, dated June 25, 2013. 
OBJECTIVE: The purpose of the present study was to describe the profile of 
users of the Frequency Modulation System of a Hearing Health Care Service. 
METHODOLOGY: The study was approved by the Research Ethics 
Committee of the Izabela Hendrix Methodist Institute, under protocol number 
33723414.7.0000.5096. This is a retrospective and descriptive study in which 
309 medical records of patients using the Frequency Modulation System were 
analyzed. The variables considered were: age, gender, type and degree of 
hearing loss, electronic device used, oral language established or under 
development and whether patients underwent speech therapy. The 
information collected was compiled into a database established in Excel 2010 
and analyzed by the statistical program SPSS version 16.0. RESULTS: The 
sample was comprised of participants from 5 to 17 years old, with a mean age 
of 11.7 years and a prevalence of males. The most common loss type was 
moderate and sensorineural. Regarding the electronic device used, there 
were more individuals using the hearing aid. The highest percentage of 
patients in the analyzed group are oralized and do speech therapy. 
CONCLUSION: The study contributed to the importance of knowing the 
profile of hearing impaired patients who use the Frequency Modulation 
System. Although most of the patients are oralized and are taking speech 
therapy, the number is still lower than expected. It is hoped that this study 
contributed to a review of the legislation, decree n. 1274, in order to benefit 
the next patients who will acquire the Frequency Modulation System by the 
Unified Health System. 
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SCREENING OF HEARING IN ELDERLY: ACCURACY AND 
REPRODUCIBILITY OF THE WHISPERED VOICE TEST 
 
Ludimila Labanca, Fernando Sales Guimarães, Letícia Pimenta Costa-
Guarisco, Erica de Araújo Brandão Couto, Denise Utsch Gonçalves 

 
INTRODUCTION: Given the high prevalence of presbycusis and its 
detrimental effect on quality of life, screening tests can be useful tools for 
detecting hearing loss in primary care settings. OBJECTIVE: This study 
aimed to determine the accuracy and reproducibility of the whispered voice 
test as a screening method for detecting hearing impairment in older people. 
METHODOLOGY: This cross-sectional study was carried out with 210 older 
adults aged between 60 and 97 years who underwent the whispered voice 
test employing ten different words or phrases and using audiometry as a 
reference test. The phrases used were: “What is your name, How old are you, 
The bus is late, It looks like it’s going to rain, Shoe, Window, Rain, Key, Does, 
and Chalk”.  Sensitivity, specificity and positive and negative predictive values 
were calculated and accuracy was measured by the area under the ROC 
curve (AUC). The test was repeated on 20% of the ears by a second 
examiner to assess interexaminer reproducibility (IER). The study was 
approved by the Ethics Committee at the Federal University of Minas Gerais 
(CAAE 05608012.4.0000.5149). RESULTS: The words and phrases that 
showed the highest area under the curve (AUC) and IER values were: “shoe” 
(AUC = 0.918; IER = 0.877), “window” (AUC = 0.917; IER = 0.869), “it looks 
like it’s going to rain” (AUC = 0.911; IER = 0.810), and “the bus is late” (AUC 
= 0.900; IER = 0.810). CONCLUSION: The whispered voice test is an 
acceptable screening test to detect hearing loss in the geriatric population. 
The speech stimuli “shoe”, “window”, “the bus is late”, and “it looks like it’s 
going to rain” should be included in the whispered voice test protocol. The 
suggested expressions are phonetically balanced and highly used in the 
speeches. They also include high frequency sounds, which are the most 
affected by presbycusis. 
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TECHNOLOGY FOR USE IN THE REHABILITATION OF BALANCE 
DISTURBANCES 
 
Márcia Cristina de Paula Rosa, Lidiane Menezes Bento, Micaela Geane 
Santos Lima, Patríca Cotta Mancini 

 
INTRODUCTION: Vestibular Rehabilitation promotes the functional recovery 
of balance through exercises that stimulate afferent systems, and provide 
compensation mechanisms for the restoration of body balance. In this context, 
the use of technology for the stimulation of ocular movements has shown to 
be promising in the clinic. OBJECTIVE: To develop and test a Digital 
Versatile Disc (DVD) with images that stimulate oculomotor movements of 
saccadic, smooth pursuit tracking, and optokinetic to enhance vestibular 
rehabilitation. METHODS: a pilot longitudinal study was conducted in a group 
of 8 patients with motion sickness. The research was approved by the Ethics 
Committee under number 17853713.0.0000.5149. Three Graphics 
Interchange Format (GIF) images were selected, transformed into MP4 videos 
using Windows Movie Maker software, and recorded in a DVD by the software 
ConvertX. The DVD was tested in 8 patients with motion sickness during 4 
weeks. Participants were instructed to practice selected eye movements on 
the DVD three times every day during three minutes. Visual analogue scale 
(VAS) and Diziness Handicap Inventory (DHI) were assessed before and after 
4 weeks of treatment. RESULTS: The developed DVD contains three 
categories of ocular exercises in videos of one minute duration each, 
presented at three different speeds: 20 degrees/second (slow), 40 
degrees/second (medium) and 60 degrees/second (fast). All patients reported 
remission of symptoms of motion sickness at 4 weeks treatment. Mean VAS 
was 7.6 before and 3.1 after treatment, while DHI mean scores were 21.8 
before and 5.5 after using the DVD. CONCLUSIONS: In this preliminary study 
the developed DVD demonstrated to be a helpful tool to improve symptoms of 
motion sickness. It is a low cost, easy access technology in clinical practice, 
and can become an effective tool in vestibular rehabilitation. 
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TEST-RETEST VARIABILITY OF DISTORTION PRODUCT AMPLITUDES 
AND EFFERENT INHIBITORY EFFECT 
 
Ana Carolina dos Santos, Larissa Resende Assumpção, Ludimila Labanca, 
Patrícia Cotta Mancini, Sirley Alves da Silva Carvalho, Luciana Macedo de 
Resende 

 
INTRODUCTION: Noise exposure and acoustic traumas may negatively 
affect cochlear function over time. Distortion product otoacoustic emissions 
(DPOAE) recording is a sensitive method to identify cochlear functional 
changes, since it investigates the integrity of outer hair cells in distinct 
frequencies. The use of contralateral noise in this recording may allow the 
analysis of medial olivocochlear function (efferent system). Though promising, 
this technique still raises doubts as a routine test with clinical validity. 
PURPOSE: The present study aimed to evaluate, in young adults, the test-
retest DPOAE amplitude repeatability as well as inhibitory effect of the 
efferent pathway. Methods: This was a descriptive, cross-sectional, pilot study 
with undergraduate students aging 18 to 30 years old. After participants 
answered a standardized questionnaire with questions regarding auditory 
habits (use of earphones, preferred volume, etc) and also hearing health, 
distortion product otoacoustic emissions were tested. Immittance measures 
were conducted to ensure no conductive hearing problem was present. 
DPOAE tests were performed twice, without changing probe position and also 
twice with contralateral suppression noise in the same condition. 86 ears were 
included in the study. Each ear was evaluated independently since there was 
no significant difference between ears using Paired T test. Analysis of 
inhibitory effect was performed as absolute value of amplitude and also 
percentage of inhibitory effect observed. Study had ethical approval from the 
study institution (1.918.514). RESULTS: DPOAE amplitude and inhibitory 
effect test-retest comparison did not show statistical difference in the analyzed 
frequencies (p>0.05). Inhibitory effect percentage study indicated no 
difference except for the frequency of 1000 Hertz, in which the retest showed 
lower values in comparison with the test situation (p=0.046). CONCLUSION: 
Results indicate there is good repeatability for DPOAE measures and that the 
inhibitory effect of the efferent system is also replicable, even though showed 
lower percentage at 1000 Hertz. This demonstrates the relevance and 
applicability of DPOAE and DPOAE suppression in monitoring hearing of 
individuals exposed to elevated sound pressure levels constantly over time. 
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THE SCHOOL PERFORMANCE OF CHILDREN AND TEENAGERS 
EQUIPPED WITH COCHLEAR IMPLANTS 
 
Lorena Gabrielle Ribeiro Bicalho de Castro, Ana Cristina Cortes Gama, Sirley 
Alves da Silva Carvalho 

 
OBJECTIVE: Evaluate the academic performance of subjects with cochlear 
implant. METHODS: This work compiles of a series of case studies. They 
included 10 subjects with cochlear implants aged from 09 to 18. The subjects 
underwent a structured questionnaire, visual acuity evaluation, school 
performance test, rapid automatized naming test, expository text reading 
comprehension test. Then, a descriptive data analysis was conducted. 
RESULTS: 100% of subjects had diagnosis of hearing impairment before two 
years of age, but only 20% underwent cochlear implant surgery by that age. In 
the school performance test 70% of subjects showed lower performance in 
the final classification. In rapid automatized naming test, 70% of subjects had 
underperformed when compared to their related listener examples. In 
expository text reading comprehension test 90% of subjects had read, most of 
the time, through lexical route. In relation to understanding, 70% of subjects 
had partial understanding of the text read. CONCLUSION: children who 
received cochlear implants before 2 and half years of age had better results in 
relation to academic development then the older ones. In addition, children 
going to private schools with regular schedules had yet greater benefits in 
their literacy process. 
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TIME TO LATENCY BETWEEN SUSPECTED, DIAGNOSIS AND SPEECH 
THERAPY IN HEARING DEFICIENTS 
 
Rafaela Carolina Lopez Silva; Rômulo Jr. Vieira da Silva ; Thayanne Siqueira 
da Fonseca 

 
OBJECTIVE: To identify the time between suspicion, diagnosis and speech 
therapy pre-lingual deaf individuals Hearing Health Care Service in a nursing 
school of the Holy Spirit. METHODS: We conducted a descriptive quantitative 
study with parents / guardians of the deaf between the ages of zero (0) to 11 
years, who were at the Hearing Health Care Service. The collection Data was 
obtained through a questionnaire answered by 25 parents of children with 
hearing impairment. Questions counted aspects of history and hearing the 
patient's history. RESULTS: It is shown that age as the suspicion ranged 
before the first month of life to eight (8) years of age, with an average of 26 
months; going to the professional for the first time ranged from first days of life 
to nine (9) years of age with an average of 27 months; the diagnosis was 
made between one (1) month and nine (9) years, with an average of 32 
months and the beginning of rehabilitation took place between six (6) months 
and ten (10) years, with an average of 39 months . CONCLUSION: The data 
demonstrate that the suspicion, diagnosis and intervention were made late, 
experiencing a period of significant latency between the suspect and 
rehabilitation which can cause developmental delays, especially in the 
acquisition of oral language. 
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YOUNG ADULTS’ HEARING HABITS AND ITS EFFECTS OVER THE 
AUDITORY SYSTEM 
 
Larissa Resende Assumpção, Ana Carolina dos Santos, Ludimila Labanca, 
Patrícia Cotta Mancini, Sirley Alves da Silva Carvalho, Luciana Macedo de 
Resende 

 
INTRODUCTION: Exposure to amplified music and elevated sound pressure 
levels through ear phones is an increasingly prevalent habit, especially among 
the youngsters. Hearing damage may result from this exposure and, even 
with complete audiometric recovery, cochlear abnormalities and progressive 
auditory nerve lesions may occur. Tonal audiometry is the gold standard 
procedure in hearing loss detection, though not sensitive to initial cochlear 
lesions. Therefore, additional exams are necessary, such as Distortion 
Product Otoacoustic Emissions (DPOAE) which is sensitive to detect the first 
stages of cochlear functional changes. OBJECTIVES: Describe young adults’ 
hearing habits and its effects over the auditory system. METHODS: Cross-
sectional study conducted with 68 university students between 18 and 33 
years old. Information regarding hearing health, use of ear phones, 
environmental noise exposure, listening music habits, and otologic conditions 
were collected through interview. All volunteers were submitted to audiometry, 
acoustic immittance measures and DPOAE recordings. Association analysis 
between each habit or auditory complaint and general results from the 
auditory tests were examined with chi-square test. Study had ethical approval 
from the study institution (1.918.514). RESULTS: History of previous middle 
ear conditions, family history of congenital hearing loss, acoustic trauma, 
tinnitus, dizziness, sound intolerance, and difficulty understanding speech in 
noise were the most prevalent complaints and symptoms. 90% of the students 
listen to music daily through ear phones with increased volume (more than 
50%). Minimum time of exposure was 25 minutes and maximum was 10 
hours daily. Regarding audiological exams, all audiometric results were within 
normal limits and 78% of participants had absent DPOAE in at least one ear. 
Statistical analysis showed relevant association among acoustic trauma, 
sound intolerance and DPOAE results. Other correlations were not significant. 
CONCLUSION: No association between sound exposure dosage and hearing 
abnormalities were observed, nonetheless some complaints and auditory 
symptoms were highly prevalent. Results indicated that although normal 
auditory thresholds were present, individuals with acoustic trauma and sound 
intolerance showed greater incidence of absent DPOAE. Such results 
corroborate with the hypothesis of primary lesions in the auditory pathways in 
individuals exposed to non-occupational noise, although they present normal 
auditory thresholds. 
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Proposal of a child hearing screening questionnaire 

 

Lorena Gabrielle Ribeiro Bicalho1, Sirley Alves da Silva Carvalho1, Ana Cristina Cortes 
Gama1, Márden Cardoso Miranda Hott1, Denise Utsch Gonçalves1, Erika Maria Oliveira 
Parlato2, Luciana Macedo de Resende1, Amélia Augusta de Lima Friche1, Fabrice Giraudet3, 
Paul Avan3 

 
1Universidade Federal de Minas Gerais – UFMG / Brazil  
2University Paris Diderot,  France 
3 University of Clermont-Auvergne / France 

 
Introduction: In view of the relevance of early childhood hearing impairment 
diagnosis, its impact on the overall development and quality of life of the child, 
it is evident the need to seek strategies for the development of prevention, 
diagnosis and intervention at all levels of attention to hearing health. 
Considering that risk indicators for hearing impairment may not be present in 
some children, additional efforts to detect early childhood hearing changes 
through a second phase of preschool screening appear justified. 
Objectives: To validate questionnaires for hearing screening of children aged 
12 to 48 months, enrolled in day care centers in the city of Belo Horizonte / 
MG. 
Methodology: The present study is part of an international cooperation 
between the Federal University of Minas Gerais (UFMG) and the Laboratory 
of Neurosensory Biophysics of Auvergne University, project, Capes-Cofecub 
nº 861/15  and was approved by the Research Ethics Committee of the 
Federal University of Minas Gerais ( COEP / UFMG), under opinion 931.831.  
Firstly, In a master's research 1, also in this cooperation, the researchers 
developed specific questionnaires for the hearing screening of children from 
12 to 48 months of age, validated by the Delphi method, for the Brazilian 
people, in Portuguese. The questionnaires contain binary questions (yes or 
no) about hearing and language child development in the following ages: 12 
to 18 months – Form 1 (F1), 19 to 36 months – Form 2 (F2), and 37 to 48 
months – Form 3 (F3).  The questionnaires had ten questions divided in two: 
Axis I that was composed of four questions related to previous newborn 
hearing screening and the Axis II composed of six questions about the 
development of auditory and language landmarks in each age group that 
defined the risk factors for hearing loss. The Axis I was the same for all the 
three forms and the Axis II varied according to the landmarks of each age 
group. 

The next stages, in the thesis project, was performed the content validation, in 
order to identify ambiguities and lack of clarity with 40 parents and the 
sensitivity and specificity were also validated. To validate sensitivity and 
specificity, 201 children aged 12 to 48 months enrolled in day care centers in 
Belo Horizonte were evaluated. The children were submitted to tests 
considered gold standard by the literature (Impedanciometry, audiometry and 
otoacoustic emissions). 
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Results: The first questionnaires version was slightly modified after the 
statistical analyses. In the Axis I the fourth question, about possible health 
problems of the mother during pregnancy or of the child at birth, was 
eliminated, and then, the final questionnaires (figure 1) contain three 
questions on Axis II and six questions on Axis II. The factorial analyses shown 
that to consider a child with risk to hearing loss the questionnaire should 
contain at least one question marked not on Axis II.  After the audiological 
exams the instrument showed a sensitivity of 50.00% and specificity of 
81.02% in the identification of children with bilateral conductive hearing loss. 
And in the identification of hearing loss of the type Neurosensorial found a 
sensitivity of 100.00% and specificity of 73.15%. 
Conclusion: Through the instrument it was possible to identify 100% of 
hearing loss of the sensorineural type, considered permanent changes, 
proving the effectiveness of the instrument. Conductive hearing loss, as 
transient alterations, is often not easily identified by the family. 
Acknowledgments: CAPES (Capes/Cofecub, project n°861/15); Grant to 
Bicalho L from FAPEMIG, Minas Gerais State Research Foundation; 
Technical support: Echodia, St. Beauzire, France.  
Reference: 
1 - Hott MCM. Proposta de instrumento para triagem auditiva de crianças 
entre 12 e 48 meses de idade desenvolvido pelo método DELPHI 
[Dissertação]. Belo Horizonte: Faculdade de Medicina da Universidade 
Federal de Minas Gerais; 2015. 
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Animal models for studying auditory damage related to Type 
1 Diabetes Mellitus 

 
Ludimila Labanca1, Paul Avan1, Denise Utsch Gonçalves3, Sirley Alves da Silva Carvalho2 
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One of the metabolic systemic diseases that can result in sensorineural 
hearing loss is the Type 1 Diabetic Mellitus (T1DM). By losing beta cells, the 
production of endogenous insulin is severely reduced, leading to 
hyperglycemia and hypoinsulinemia. In this prospective study we aimed to 
investigate the pathophysiology of T1DM associated with hearing impairment 
by using two mice models: C57BL and CBA mice. T1DM was induced in both 
models through single intraperitoneal injection of streptozotocin (STZ) at 150 
mg/Kg. Body weight, blood glucose, and auditory tests (Auditory Brainstem 
Response – ABR; Distortion Product Otoacoustic Emission – DPOAE) were 
evaluated at the baseline and every 2 weeks during a 6-week period. In T1DM 
groups, the body weight had a significant decline while in the control group it 
increased. Blood glucose levels were significantly increased in C57BL mice, 
one week after STZ injection and after two weeks in CBA mice. In the control 
group there were no changes. During the whole evaluating period, ABR and 
DPOAE tests did not show any significantly difference in thresholds, neither in 
CBA mice nor in controls. However, we found a significant increase in diabetic 
C57BL from the second week, after induction of STZ. Mean DPOAE 
amplitude was found to be significantly reduced in diabetic C57BL six weeks 
after STZ, but not in CBA mice. Our data suggest that C57BL diabetic mice 
are more susceptible to cochleae damage than CBA diabetic mice and that 
these animals models could be a good way for studying cochlear damage 
(C57BL model) and central auditory pathways (CBA model) related to T1DM. 
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Effect of acquired toxoplasmosis on auditory function in 
BALB / C mice 
 
Marion Souchal1, Bianca Cristina Eugênio2 , Ricardo Wagner de Almeida Vitor2 , Sirley Alves 
da Silva Carvalho2 , Jacqueline Domingues Tibúrcio2 , Daniel Vitor Vasconcelos-Santos2 , 
Paula Vieira Teixeira Vidigal2 , Ludimila Labanca2 , Fabrice Giraudet1 , Paul Avan1 , Luciana 
Macedo de Resende2 

 

1Université D’Auvernge – UCA/France 

2Universidade Federal de Minas Gerais – UFMG / Brazil  
 

 
Acquired toxoplasmosis can be a cause of hearing loss but it is not well 

characterized. The aim of the study was to describe the effects of acquired 
toxoplasmosis on the auditory system of BALB/c mice infected with 
Toxoplasma gondii (Brazilian TgCTBr5 strain). The hearing function was 
assessed by Distortion Product Otoacoustic Emissions (DPOAE) at 8, 12, 16, 
24, and 32 kHz and Auditory Brainstem Responses (ABR) at 10, 16, 24, and 
32 kHz. A histological study was also performed on mice cochlea using optical 
and electron microscopy. The results of DPOAE and ABR tests and of the 
histological analysis showed an absence of significant changes in the 
peripheral auditory system of the infected mice. Therefore, the infection of the 
mice with Toxoplasma gondii (TgCTBr5) seems to have no effect on the 
peripheral auditory system of BALB/c mice. 
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VEMP triggered by galvanic stimulation may reveal 
subclinical alteration in the postural reflex 
 
Ludimila Labanca1,2, Tatiana Rocha Silva1,Júlia Fonseca de Morais Caporali1, Sirley Alves da 
Silva Carvalho 2, Fabrice Giraudet3, Paul Avan3 and Denise Utsch-Gonçalves1 
  
1Post-Graduate Program in Infectious Diseases, School of Medicine, Federal University of 
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3Neurosensory Biophysics, INSERM 1107, University Clermont Auvergne, Clermont-Ferrand, 
France 

 

 
VEMP triggered by galvanic vestibular stimulation (galvanic-VEMP) evaluates 
the vestibulo spinal tract. Purpose: To use the galvanic-VEMP to test the 
postural reflex aiming at a precocious diagnosis of motor myelopathy. 
Methods:This cross-sectional study nested to a 20-years cohort included 25 
individuals infected with human T-cell lymphotropic virus type 1 (HTLV-1) with 
the HTLV-1-associated myelopathy (HAM), 26 HTLV-1-asymptomatic carriers 
and 45 HTLV-1-seronegative individuals (controls). Galvanic stimuli (duration: 
400ms; intensity: 2mA) were applied bilaterally to the mastoid processes and 
VEMP was recorded in the gastrocnemius muscle. The electromyographic 
parameters investigated were the latency and amplitude of the short-latency 
(SL) and medium-latency (ML) wave responses. Results: While SL and ML 
amplitudes were similar, SL and ML latencies were delayed in the HTLV-1 
groups compared to the control group (p<0.001). Using neurological 
examination as the gold standard, ROC curve showed an area under the 
curve of 0.83 (p<0.001) for SL and 0.86 (p<0.001) for ML to detect altered 
postural reflex. Sensibility and specificity were, respectively, 76% and 86% for 
SL and 79% and 85% for ML. Galvanic-VEMP disclosed alterations that were 
progressive in HTLV-1-neurological disease, ranging from SL delayed latency 
in HTLV-1-asymptomatic carriers to absence of VEMP response in HAM 
group. Conclusions: The worse the galvanic-VEMP response the more 
severe the myelopathy was. Galvanic-VEMP alteration followed a progressive 
pattern according to the intensity of damage in the postural reflex and may be 
a prognostic marker of progression from HTLV-1-asymptomatic carrier to 
HAM. The implications are earlier diagnosis and better therapeutics 
strategies.  
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Audiological Evaluation in Children with and without Risk 
Indicators for Hearing Impairment 
 

Juliana Brito Borges1,  Sirley Alves da Silva Carvalho1 ,  Luciana Macedo de Resende1 

 

1 Universidade Federal de Minas Gerais – UFMG / Brazil 
 

 
Introduction: It is a scientific production that integrates the project "DANPE- 
Progressive Neurosensory Hearing Loss in Childhood: Monitoring, diagnosis 
and technological development". Objective: The present study presents the 
objective of evaluating the hearing of children aged 7 to 9 years with and 
without risk indicators for hearing loss at birth attended at a referral service in 
Belo Horizonte, Minas Gerais. Methodology: This research was approved by 
the Research Ethics Committee (COEP) of UFMG under the opinion nº 
39000514.7.0000.5149. We considered as some sample children who 
underwent TANU between January 2009 and December 2009 with a total of 
144 children. The level of significance was set at 5% (p≤0.05). Statistical 
significance was considered as a significant trend at the level of 10% (p ≤ 
0.10) in the evaluation in which 72 had at least one indicator of risk for hearing 
loss and the other 72 children with no risk indicator for hearing loss hearing 
loss, formed the study control group. Results: Unilateral sensorineural 
hearing loss was detected by means of pure tone audiometry in 1.4% in 
relation to the 72 children evaluated with a risk indicator for Hearing 
Impairment. Tinnitus audiometry was adequate for 99.3% of the children 
evaluated (total of 144 individuals). The group at risk for hearing impairment is 
3,828 times more likely to present an inadequate ASPA result compared to 
the non-hearing-impaired group. The group at risk for hearing impairment is 
5,068 times more likely to present a complaint of difficulty in school compared 
to the group without risk of hearing loss. In the group with risk for hearing loss, 
individuals with complaints of school difficulties are 20,357 times more likely 
to present inadequate ASPA when compared to individuals who have no 
complaints of school difficulties. Conclusion: Tympanometric alterations were 
found in 4.2% of the children evaluated and in the ASPA in 6.2%. There was 
unilateral sensorineural hearing loss detected by means of pure tone 
audiometry in 1.4% of the group with IRDA.  
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Prevalence of hearing loss in children in the age of 25 to 36 
months resident in Belo Horizonte and vulnerability to health 
 

Aline Aparecida Lopes1,  Sirley Alves da Silva Carvalho1,  Amélia Augusta de Lima Friche1  
 
 1Universidade Federal de Minas Gerais – UFMG / Brazil 
 

Objective: to describe the prevalence of hearing loss in children aged from 25 
months to 36 months enrolled in day care centers in Belo Horizonte/MG as 
well as the spatial distribution according to the Health Vulnerability Index 
(IVS). Method: this is an observational descriptive and analytical cross-
sectional study. The evaluations were carried out in nine nurseries, one from 
each region of Belo Horizonte/MG, from January to December 2017. 
Anamnesis was carried out with the children's caregivers and the children 
were submitted to Meatoscopy, Immitanciometry, Otoacoustic Emissions 
Transients and Threshold tonal audiometry. For each examination, the 
criterion of '' goes '' and '' fails '' was used. The child who presented change in 
at least one of the exams was classified as a “failure'' and unchanged results 
were given the ''pass'' rating. The residential addresses of the children were 
georeferenced and a chloropletic map of the spatial distribution was 
constructed, considering the IVS. We performed an analysis of the 
association between the Health Vulnerability Index with the variables gender, 
audiological and regional domiciliary variables. Data analysis was performed 
using descriptive and univariate analysis using the Pearson's Chi-square test 
or the Fisher's exact test, considering as statistically significant associations 
the values of ≤0.05.  SPSS software, version 21.0 was used for input, 
processing and data analysis. Results: a total of 95 children of both sexes 
were evaluated in the nine regions of Belo Horizonte. Of these, 44.7% 
presented alterations in at least one of the examinations performed, being 
referred for otorhinolaryngological evaluation and subsequent auditory 
reassessment. Of the changes observed, 36.9% were in the tympanometry 
examination and 7.8% in the Otoacoustic Emissions Transients. The 
otorhinolaryngological evaluation and speech-language reevaluation took 
place in the Hospital Geral de Hospital of São Geraldo/HC-UFMG from 
December 2017 to February 2018. Of the 44.7% of the children referred for 
reassessment, 9.7% presented a diagnosis of conductive hearing loss, 13.6% 
had normal results and 21.4% did not attend the reevaluation. The analysis 
showed that there was a significant result between IVS and the regional 
variable, with the majority of participants residing in the eastern region 
(15.5%). Of the 95 children participating in the research, 59.2% were 
classified as medium risk in IVS. Of the children who presented the final 
diagnosis of conductive hearing loss (9.7%), 1.9% were classified as low-risk 
IVS and 6.8% as medium-risk IVS. Conclusion: the results of this research 
showed that conductive hearing loss is the most common in the evaluated 
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age group, which corresponds to 40.0% of the children participating, 
evidencing the need for timely diagnosis to minimize possible data loss and 
favor to better school performance. The majority of children who failed 
screening in day care and diagnostic reassessment reside in medium and 
high /very high-risk census tracts of the IVS. 
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Instrument for hearing screening in children between 12-48 
months of age developed by the delphi method 
 
Márden Cardoso Miranda Hott1, Sirley Alves da Silva Carvalho1 and Denise Utsch 
Gonçalves1  
 
 1Universidade Federal de Minas Gerais – UFMG / Brazil 

 

 
Introduction: Screening is a process that applies fast and simple measures 
to identify pathologies in the function tested. It is a way to raise, among 
asymptomatic individuals, those suspected of having diseases that require 
more elaborate diagnostic procedures. Given the importance of detecting 
early hearing loss in childhood, its impact on the overall development and 
quality of life of the child, it is evident the need to seek strategies to develop 
actions of attention to hearing health. Auditory screening should be started 
and, consequently, by auditory evaluation to establish early diagnosis and 
intervention. Objective: To develop an instrument for hearing screening of 
children between 12 and 48 months of age, using the Delphi method for 
content construction and validating through audiological examination. 
Methods: Quantitative research, (COEP/UFMG ETIC 931.831), which 
integrated two complementary phases. Initially, an exploratory descriptive 
study was carried out with ten health professionals: nurses, speech therapists 
and physicians, who judged and adjusted the clarity and comprehension of 
the items of the instrument with a review of the researchers. The instrument 
elaborated included three forms divided by age group: 12 to 18 months, 19 to 
36 months and 37 to 48 months of age, each containing ten questions 
regarding the development of hearing and language. After application of the 
forms to those responsible for the children of a children's school, they were 
submitted to hearing and language evaluation, gold standard, in order to 
correlate with the data of the applied instrument. Results: The final version of 
the instrument was applied to 38 subjects whose children were submitted to 
objective evaluation of hearing and language. Form with risk of hearing loss 
was found in 9 (24%) of the children and conductive hearing loss was 
confirmed in 2 (5%) children, obtaining sensitivity of 100%, specificity of 81%. 
Conclusion: The proposed instrument for children's hearing screening can 
be a tool capable of screening the hearing of children between 12 and 48 
months of age, indicating a possible hearing loss by surveying the infant's 
previous and current history and being easily applied and fast by any 
professional who acts directly with this population. 
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The influence of back support on the sensor inputs 
 
Isabella Rahme1, Sirley Carvalho1 e Erika Parlato2 

1Universidade Federal de Minas Gerais – UFMG / Brazil 
2University Paris Diderot,  France 
 

 
 Studies report that in the sensory motor period, the interaction between the 
organism and other elements of the environment occurs, where sensory-
motor signals stimulate the psychic activity. These signs associated with tone 
variations allow the elaboration of representations of the movement, and 
finally the representations of movement effect. Postural control and tonic-
sensory balance allow interaction with environment and social involvement. 
The back support method proposed by Bullinger is effective evidence as a 
clinical and educational method in promoting individual attention and 
interactions with the environment.  
We will present two studies that used the variable back support. In the first 
research the objective of the study was to analyze the visual fixation time of 
autistic children in front of visual stimuli, with and without back support using 
eye tracking. The data were collected from eye tracking under two conditions: 
with and without back support and it was analyzed whether the duration of 
visual fixation was altered according to the situations presented. The results 
show a significant difference in visual fixations duration with back support fin 
both groups (autistic and control group).  
The other study aims to evaluate the language, hearing and vision of babies 
with normal development at the ages of 4,6, 9 and 12 months using the 
variable dorsal support (with and without).This study is underway and our 
hypothesis is if there would be a better performance of this sample with the 
variable dorsal support? At the moment we perform the research with 13 
infants and the analysis of the data will be performed through the software 
Elan. 
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Differentiating the causes of progressive sensorineural 
hearing loss with the help of distortion-product-otoacoustic-
emission thresholds 
 
Sirley Carvalho1; Luciana Macedo Resende1, Renata Moura 2, Aurélien Mulliez2, Fabrice 
Giraudet 2, Paul Avan2 

 

1Universidade Federal de Minas Gerais – UFMG / Brazil  
2University of Clermont-Auvergne / France 

Subjects referred to our ENT outpatient clinics for an audiometric check-up 
volunteered for being tested with the help of distortion-product otoacoustic 
emissions (DPOAEs) (n = 107 subjects; 178 ears, age range 8-89 y, among 
whom 101 ears >60y). DPOAEs were measured in all ears with normal 
tympanometry, using equilevel pairs of pure tones (f2/f1 = 1.20) around 1, 2, 3 
and 4 kHz. Stimulus levels were increased from 60-85 dB SPL in 3 dB steps 
and the first level at which a DPOAE was detected above noise threshold was 
defined as the DPOAE threshold at the tested frequency. At this level, 
frequency f1 was increased in 5 consecutive 12-Hz-steps with f2 fixed, and 
the DPOAE phase change was measured to evaluate DPOAE latency. Data 
in which this latency was < 1 ms were discarded as instrumental artefacts.  

DPOAE threshold was plotted against audiometric threshold at stimulus 
frequency. From 1 through 4 kHz, DPOAE thresholds tended to increase with 
increasing hearing loss. DPOAE thresholds ≤ 65 dB SPL were always 
associated with normal auditory thresholds. Conversely, auditory thresholds > 
60 dB HL always came with DPOAE thresholds > 85 dB SPL (i.e., absent 
DPOAEs). Regarding intermediate hearing losses, DPOAE thresholds 
predicted auditory thresholds within + or – 15 dB, and this in the same 
manner regardless of age or frequency.  

Two types of discrepancies were noticed, the first one being the absence of 
DPOAE despite near normal auditory sensitivity. This happened at at least 
one frequency in 14 ears in subjects aged <60y, and 21 ears in subjects aged 
>60y. Either normal tympanometry (at 226 Hz) is not enough to guarantee 
normal sound conduction through the middle ear at DPOAE frequencies, or 
DPOAEs anticipate the onset of hearing loss, a less likely explanation. The 
second discrepancy was the persistence of DPOAEs despite quite significant 
hearing loss, which occurred at 3 and 4 kHz in 7 cases, all of them > 60y and 
with slowly descending pure-tone audiograms that reached 55-60 dB HL at 3-
4 kHz. The possibility that this pattern of hearing loss represents strial 
presbycusis, with present yet inactive outer hair cells will be discussed. Data 
also indicate that outer-hair cell loss is the largely dominant cause of 
acquired, progressive sensorineural hearing loss. 

Acknowledgments: Project funded by CAPES-COFECUB grant 'Danpe' 
Me861-15, 2015-2019. Technical support by Echodia, St Beauzire, France. 
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Diabetes and auditory neuropathy: a possible relation 
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Introduction: Diabetes Mellitus (DM) is a highly prevalent metabolic disease. 
In France, 7.5% of the national population is diabetic, and estimates for the 
year 2035 show an increase up to 8.2%. In Brazil, the prevalence is as high 
as 9% with an estimated increase up to 12% in the next 15 years. Many 
aspects in overall health are affected by DM and the disease is also an 
important risk factor for the development of hearing loss. The nature, 
extension and pathophysiology of this disease in relation to the auditory 
system still raise questions. The purpose of this study was to describe the 
auditory function of diabetic patients and search for correlations among 
clinical status and hearing outcomes. 
Methods: Auditory function was measured in a first stage through audiometry 
(a 4-frequency average was calculated for each ear, pure tone average - 
PTA), transient evoked otoacoustic emissions (TEOAE), tympanometry and 
acoustic reflexes. If the patient “failed” this screening, measures of auditory 
function were completed with distortion product otoacoustic emissions 
(DPOAE) and auditory brainstem responses (ABR). Results were compared 
to normative data and correlated regarding type of diabetes, age, presence of 
nephropathy, retinopathy, peripheral neuropathy scores, number of 
hypoglicemies and glycosylated hemoglobin.  
Results: 104 patients completed the screening protocol and among these, 
33% presented normal audiometric thresholds and absent acoustic reflexes, 
indicating some retrocochlear abnormality. Audiometric analysis showed that 
diabetic patients present an increased prevalence of hearing loss in relation to 
normative values according to age, starting at high frequencies. Diabetic 
patients also presented increased absence of TEOAE in the presence of 
normal audiometric thresholds (50%). ABR findings include increased 
absolute latency values for waves I, III and V; absence and/or reduced 
amplitude of wave I, even in patients whose thresholds were within normal 
values. Abnormal audiological results were present regardless of sex, age 
and type of diabetes. Nephropathy presented strong correlation with overall 
auditory outcomes. Results indicate that probable auditory neuropathy and 
cochlear pathology may coexist in this population. 
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