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ABSTRACT

Purpose: To search the literature for guidelines on infant’s audiological
monitoring, most commonly used procedures, the age at which they are
performed, which population should be monitored and the countries that
study the subject the most. Besides, the importance and effectiveness of
these measures will be discussed.

Research strategy: The review was conducted based on the PRISMA
recommendations, registered on the PROSPERO platform. The studies were
searched for in the electronic databases Medline (Pubmed), Web of Science
and SciELO, using the descriptors hearing, neonatal screening and follow up.
Selection criteria: studies reporting the audiological monitoring were
included. No filters on year and language of publication were used.
Results: A total of 432 articles were found and 21 were included in this
study, mostly produced in developed countries. The Auditory Brainstem
Response and the Behavioral Assessment were the most frequently used
procedures. As to age and population, most infants are subjected to
audiological monitoring up to three years of age and have Risk Factors for
Hearing Loss in their clinical history.

Conclusion: The studies pointed that there is no standard among the
protocols for performing audiological monitoring, but it was possible to
identify agreement as to the age at which such monitoring takes place and
which population should be monitored. However, although there is some
disagreement, the assessment methods used in the studies are effective in
detecting mild, progressive and/or late hearing loss, in addition to false
negative cases.

Keywords: Follow-up; Neonatal hearing screening; Hearing loss;
Audiology; Infant

RESUMO

Objetivos: Buscar na literatura informagdes quanto aos aspectos que guiam
o monitoramento audiolégico infantil, descrevendo os procedimentos
utilizados, a idade em que sdo realizados, qual a populagdo monitorada e
os paises que mais estudam sobre o assunto. Além de discutir a importancia
dessa etapa e a eficacia desses aspectos. Estratégia de pesquisa: A
revisdo foi conduzida com base nas recomendagdoes PRISMA e registrada
na plataforma PROSPERO. Os estudos foram pesquisados nas bases de
dados eletronicas Medline (Pubmed), Web of Science ¢ SciELO, com os
descritores hearing, neonatal screening e follow up. Critérios de selecio:
Foram incluidos estudos que descrevessem o monitoramento audiologico.
Nao foram empregados filtros do ano de publicagdo, tampouco para os
idiomas dos mesmos. Resultados: Foram encontrados 432 artigos e 21
foram incluidos nesse estudo, sendo que a maioria foi produzida em paises
desenvolvidos. O Potencial Evocado Auditivo de Tronco Encefalico e a
Avaliagdo Comportamental foram os procedimentos mais utilizados. Quanto
a idade e populagdo, a maioria realiza 0 monitoramento até os trés anos
e em criangas com Indicadores para a Deficiéncia Auditiva. Conclusio:
Os estudos demonstraram que ndo ha padrdo entre os protocolos para a
realiza¢do do monitoramento audiol6gico, porém foi possivel identificar que
as pesquisas apresentam uma maior concordancia quanto a idade em que
tal monitoramento acontece e qual a populagao que deve ser monitorada.
Entretanto, embora haja discordancias, os métodos de avaliagao utilizados
pelos estudos sdo eficazes para a detecgao de perdas auditiva de carater leve,
progressivo e¢/ou tardio, além dos casos de falso negativo.

Palavras-chave: Monitoramento; Triagem auditiva neonatal; Perda auditiva;
Audiologia; Lactente
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INTRODUCTION

The importance of hearing for social, speech, language
and cognitive development is already established in the
literature". In addition, it is also known that early diagnosis
and intervention are essential for the deficits caused by hearing
loss to be reduced and for the child’s global development to
occur in a more satisfactory manner®>,

For this process to occur effectively, the Neonatal Hearing
Screening (NHS) program is the most validated strategy to
identify suspected hearing loss®. The protocol commonly
used in this screening must be performed using equipment
that allows to obtain electrophysiological measurements®.
Among these measures, the Transient Otoacoustic Emissions
(TOAE) are used for those newborns who do not have any
Risk Factors for Hearing Loss (RFHL)®® and the Automatic
Auditory Brainstem Response (a-ABR) for those who have®®.
Through this screening, the first audiological assessment of the
newborn is carried out, initializing the audiological diagnosis
and early intervention processes, when necessary, as well as
the audiological monitoring (AM)®9),

The AM consists of following up and monitoring the
development of the auditory function in the infant population, after
the screening stage of the NHS is completed®®®. Furthermore,
during this process, in order to monitor the overall children’s
communicative development, the analysis of speech and language
issues are also covered®. This procedure is justified by the fact
that the protocols commonly used in the screening stage are
not capable of identifying mild, progressive and/or late hearing
losses, in addition to false negative cases.

Furthermore, unlike the screening stage, in which protocols
that guide the performance of procedures are already established
and validated, when it comes to AM the same does not occur.
Despite recommendations on the topic®?, there is still no
standard protocol for this practice and several procedures are
performed differently around the world.

According to an international reference remarkable in the
area, this process must be carried out in all children, regardless
of whether or not they have any of these indicators®. However,
in Brazil, the reference Committee in the area suggests this type
of monitoring to be performed only in newborns with RIHL®.
For newborns without RIHL and with outcomes considered normal
by the adopted criteria, the aforementioned national committee
recommends hearing health care guidance, recommending
also a chart for monitoring the development of auditory and
language skills, so that the family can observe these aspects©.
Offering AM to all newborns regardless of the presence of
RIHL is still not feasible in most parts of the national territory,
as the current reality of hearing health programs cannot meet
the quality indicators proposed by the reference documents in
the area, both for the screening stage as well as the following
stages, such as the AM, of the NHS"?. In addition, it is noted
in clinical practice that the health services that perform the AM
target their efforts only for those children who present some
sort of RIHL, which further alerts the need of well-established
protocols in relation to this step.

Divergences on the subjects who must undergo AM, the age
at which this monitoring should take place and the procedures
used in it are not well established in the literature, nor in clinical
practice. Therefore, this study aims to contribute to the scientific
and clinical society, with a literature search on the aspects that
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guide the performance of infant’s AM, describing the main
procedures used, the age at which they are performed and
which population should be monitored. In addition to describing
which countries researched the topic the most, discussing the
importance of AM and analyzing the efficiency of such aspects.

PURPOSE

This systematic review aimed to find studies that report
how the AM stage of the NHS is performed in different hearing
screening programs.

RESEARCH STRATEGY

The search for scientific articles was carried out in July
2021 and conducted by two independent researchers (DAT, LF)
in the electronic databases Medline (Pubmed), Web of Science
and SciELO. The selection of keywords was made based on a
previous search of the descriptors normally used in the world
literature on the subject, generating the following: hearing,
neonatal screening and follow up. The search was performed
with the boolean operator “and” and was made as shown in
the following example: (hearing) and (neonatal screening) and
(follow-up). It is noteworthy that no filter was used during the
search. There was no restriction on languages, place of origin
of the studies, nor filters referring to the years of publication.

SELECTION CRITERIA

The question that guided the systematic review was formulated
based on the acronym PICOS (patient, intervention, comparison,
outcomes and study design) which generated the following
question: “What protocols are used in AM in different NHS
programs, what is the age at which this monitoring is performed,
and which population should be monitored?” Where the P refers
to children who have already undergone the screening stage of
NHS and must subsequently undergo the AM and the I refers
to the interventions that each screening program uses in their
respective AM. As for C, this systematic review did not aim
to compare the interventions carried out in different programs,
but rather to list them for greater knowledge on the subject for
the scientific and clinical society. Regarding the outcomes,
they refer to the procedures chosen by each program, whether
behavioral, physiological or electrophysiological.

As for S, the following type of studies were included:
randomized controlled trials, prospective, cohort, longitudinal,
follow-up and cross-sectional studies.

The selected studies were those that reported how the AM
stage of the NHS is performed, i.e., the age at which the AM
occurs and the procedures performed. Studies that referred
to the AM stage of the NHS but did not describe how it was
conducted were excluded. Studies that referred to AM in order
to monitor the subject to establish an audiological diagnosis
were also excluded, as these do not answer the guiding question
of this systematic review.
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DATA ANALYSIS

The selection of the studies was performed by two independent
researchers (DAT, LF). Firstly, the title and abstract of the
studies were analyzed as to whether they answered the guiding
question of the systematic review and provided the necessary
information to contribute to this study and depending on it, the
article was selected for further full-text reading. If the title and
abstract of the article did not fit the objective of this research, it
was excluded. Those studies that were selected in the first stage
and read in full but did not effectively describe what was being
researched were also excluded. Furthermore, when there was
any divergence in the selection of the studies, a third researcher
(EPVB) was responsible for analyzing it and deciding whether
it would be included or not in the research.

Synthesis of the results

After the articles were selected and read in full, the following
information was removed from them: author of the study, year
of publication, country in which the population was studied, as
well as when and how the AM was performed in that particular
population. Posteriorly, the data were synthesized in an online
table in order to deepen the discussion on the subject.

Risk of bias

The methodological quality of each study was analyzed using
the Study Quality Assessment Tools (QAT) tool (Supplementary
Material). Two of the authors (DAT, LF) independently performed
the evaluation of each study. The tool contains criteria where
evaluators must answer for each of these “Yes”, “No”, “Cannot
Determine” (CD), “Not Applicable” (NA) or “Not Reported”
(NR). Subsequently, the studies were classified based on the
score of responses referring to “YES” or “NA”, at which >
80% refers to a “good” study, 50-79% to a “fair” and <50% to
a “bad” quality study. A paper classified as “good” has a lower
risk of bias, a “fair” indicates that the study is susceptible to
bias but these do not invalidate the results found, and a “bad”
indicates a significant risk of bias. If any discrepancy was
found in the classification made by the two evaluators, the
evaluators discussed the study in order to obtain a consensus
on its classification.

Protocol and register

The study was conducted based on the PRISMA recommendations
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses)!V. The systematic review protocol was approved
and published on the PROSPERO platform under registration
number CRD42021258325.

RESULTS

Through the search strategies already described, 432 articles
were found, at which 23 were excluded due to being duplicates
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in the databases researched. In the subsequent stages of the
research, 388 articles were excluded because the articles did
not match the study design accepted in this review or did not fit
the guiding question. Furthermore, most of these were excluded
because they used the term “follow-up” addressing issues
related to children’s audiological diagnosis for hearing loss, a
topic that is not consistent with the present systematic review.

The research stages as well as the number of studies assessed
in all these stages, are presented in the flowchart in Figure 1.

Table 1 presents, in detail, the 21 articles included in the
review and their main aspects, such as the study’s country
of origin, population, procedures and the age at which these
procedures occur. In some studies, the analysis of topics
considered important were not found, and in the table they are
represented by a “-“ when this occurred. It is noteworthy that,
during the risk of bias assessment, the lack of such topics was
considered.

DISCUSSION

This systematic review is the first to address how the AM
stage of the NHS is carried out internationally. Heterogeneous
results regarding countries, population, age and procedures
were found during the research. This review contributes to
guide the academic and clinical society on the main aspects
related to AM. In addition to alerting them about the lack of
protocols and well-established discussions on the subject, given
the importance of the AM for the infant’s health®.

Procedures

During the research, four articles did not specify which
procedure was performed in the AM©@!#2629  One of them
performs monitoring through an interview® and the other
through a questionnaire®. The first one, as this subject was
not the focus of the research neither discusses nor concludes
the efficiency of the AM through an interview. In regard to the
questionnaire, the authors concluded that it can be used as a
screening tool in places that do not have equipment to carry
out objective procedures, in addition to being useful for AM as
it can help to identify late and/or progressive hearing loss®”.

Currently, there is no specific document or guideline
suggesting which measures should be performed in the AM,
whether behavioral or electrophysiological. Besides that, no
information about the specificity of the procedures is available
in the literature either. The other articles included in this
systematic review were divided into several behavioral and/or
electrophysiological measures, as shown in Table 1. Among these,
the most used procedures were ABR®-1417:1820.22.2930) fo]]lowed
by the Behavioral Assessment#2%30, The procedures cited
above are proved to be effective, as both measures can ideed
meet the aim of the AM, in detecting mild, progressive and/or
late hearing losses that are not detected in the screening stage
of the NHS or that may have been cases of false negatives®.

Although AM procedures are not yet well established
and that this study does not propose an ideal protocol, it is
believed that regarding the choice of methods, a protocol for
children’s audiological assessment that takes into account age,
developmental level and neuromotor conditions of the child
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Table 1. Details of the articles included in the systematic review and their main aspects assessed

First author Ty'::u(g;he Main Objective of the study Country Population Procedures Age of the procedures
Hosford- longitudinal - USA With RFHL VRA, “play audiometry” 1 year, 2 or 3 years.
Dunn et al.(? “Crib-0-Gram? Complete audiological
follow-up at 3 years old
Tucker & not declared To assess ARC for severe bilateral HL England  With and without ARC 7 to 9 months, 18
Bhattacharya RFHL months and complete
audiological follow-up at
3 years old
Fowler et al.(") coorte To predict whether the UNHS would identify USA CMV Frequency-specific 3 to 8 weeks, 6 and 12
SNHL caused by CMV ABR, behavioral months and posteriorly,
audiometry, speech “annually”
audiometry,
immitanciometry
Norton et al.™®  prospective  To determine the performance characteristics USA With IRDA VRA 8 to 12 months of
multicenter  of TOAE, DPOAE ABR, at the corrected ages corrected age
of 8 to 12 months
Norton et al.™®  prospective  To determine the accuracy of TOAE, DPOAE USA With IRDA VRA 8 to 12 months of
multicenter  and ABR to predict behavioral hearing status corrected age
at 8 to 12 months of corrected age
Ari-Even coorte To study the prevalence of HL in newborns Israel Premature/low bone ABR and click 1 month after discharge
Roth et al.(™ with ELW at birth and evaluate the weight ABR and audiological follow-
effectiveness of TOAE as a screening tool up in “regular periods”
up to 3 years
Iwasakiet al.®®  prospective  To assess the audiological outcome of long- Japan CMV Frequency-specific Intervals from 6-12
term follow-up of infants with asymptomatic ABR, behavioral months to 4 years
CMV infection audiometry
Barboza et al.®  descriptive To verify the occurrence of HL and its Brazil With RFHL ABR 6 months
retrospective  correlation with RFHL in babies from a UNHS
service
Wilson et al.®  retrospective To assess long-term audiological outcomes in ~ Canada Congenital Standard audiometry 8, 18 months, 3 years
a neonatal follow-up program Diaphragmatic according to the age,
Hernia OAE, immitanciometry
Beswick et al.?” retrospective  To investigate the RFHL most likely to predict  Australia With RFHL Otoscopy, RFHL congenital
the occurrence of postnatal HL tympanometry, infection: 3, 6 months
ABR, VRA, DPOAE and then every 6
and TOAE, “play months until 2 years,
audiometry” Tests with discharge
chosen according to the  assessment within 3
age of the children. years. RFHL family
history: at 6 months and
then every 6 months
until 2 years, with
discharge assessment
at 3. Missing RFHL:
single consultation from
9 to 12 months and then
discharge assessment
at 3.5 years old
Wood et al.?"  retrospective To evaluate the UNHS performance in England Newborns that - 8 months
England passed the
a-ABR but not in
the TOAE
Karimian etal.  prospective To assess the prevalence and the prognosis of Iran CMV ABR ABR at 12 months.
(22} the cCMV infection in Iran Regular visits at 2, 4, 6,
9 and 12 months
Yilmazer etal. not declared To present the results of the follow-up of Turkey With RFHL a-ABR 1 week
@) NB after UNHS and determine the age of
diagnosis, adaptation of hearing aids and
cochlear implant in NB with HL
Molini et al.?9  retrospective To examine the results of the program Italy With RFHL - 6in 6 meses, up to 3
and its evolution in the first 2.5 years of years
implementation
Sabbag & observational, To analyze the flow of the UNHS in FHS Brazil With and without Interview 0-1 year
Lacerda® retrospective  through tracking and monitoring of children RFHL
and
quantitative
Dumanch et al. retrospective To analyze the association between the RFHL USA With RFHL = 3 years

(26)

and audiological status in early childhood and
the follow-up rates of children approved or
referred by RFHL

Legend: RFHL: Risk Factors for Hearing Loss; VRA: Visual Reinforcement Audiometry; ARC: Audiometry Response Craddle; HL: Hearing Loss; UNHS: Universal
Newborn Hearing Screening; SNHL: Sensorineural Hearing Loss; CMV: Citomegalovirus; ABR: Auditory Brainstem Response; TOAE: Transient Otoacoustic Emissions;
DPOAE: Distortion Product Otoacoustic Emissions; ELW: Extremely Low Weight; a-ABR: automatic- Auditory Brainstem Response; cCMV: congenitus Citomegalovirus;
NB: Newborn; FHS: Family Health Strategy.
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Table 1. Continued...

First author Ty;;t:uc:‘f;he Main Objective of the study Country Population Procedures Age of the procedures
Turchetta et al.  retrospective To present and discuss the preliminary results ltaly With RFHL TOAE, ABR, 6 in 6 months for the
@n of the UNHS program in the Lazio region immitanciometry first 3 years, then
annually for the next 3
years
Foulon et al.?®  prospective To determine the prevalence of HL in Belgium CMV - Between 5 and 12
children with CMV. To analyze the possible months, then annually
determinants RFHL and to propose until 4 years
recommendations to NB screening and follow-
up.
Schaefer etal. not declared To investigate the feasibility to use the Germany  With and without Questionnaires 3 years
28) LittIEARS® Auditory Questionnaire (LEAQ®) RFHL and specific exams
as part of the newborn hearing screening according to the results
program in Germany
Mclnerney et al. retrospective To assess the adherence of families to the USA With RFHL Otoscopy, 3 and 6, then every
30) recommendations for continuous monitoring of tympanometry, 6 months until 24-30
infants with RFHL behavioral audiometry, months
sound field audiometry,
frequency-specific ABR,
DPOAE. According
to age
USA Down Sindrome ABR or behavioral 6 in 6 months up to

Basonbul et al.® retrospective

To present auditory results for children
with DS during the first 8 years of life and
assess these results in the context of current
screening guidelines.

audiometry. According
to the child ‘s
development

3-4 years. Afterwards
annually or when
necessary

Legend: RFHL: Risk Factors for Hearing Loss; VRA: Visual Reinforcement Audiometry; ARC: Audiometry Response Craddle; HL: Hearing Loss; UNHS: Universal
Newborn Hearing Screening; SNHL: Sensorineural Hearing Loss; CMV: Citomegalovirus; ABR: Auditory Brainstem Response; TOAE: Transient Otoacoustic Emissions;
DPOAE: Distortion Product Otoacoustic Emissions; ELW: Extremely Low Weight; a-ABR: automatic- Auditory Brainstem Response; cCMV: congenitus Citomegalovirus;

NB: Newborn; FHS: Family Health Strategy.

Identification

Selection

Eligibility

Database search at Database search at

Scielo PubMed

(n=9) (n= 390)

Database search at Web of

Science

(n=32)

431 articles identified

23 articles removed due to duplicates

408 articles selected to title/abstract reading

357 articles removed for not fitting

the PICOS question

51 articles selected to full-text reading

30 articles removed for not fitting

the PICOS question

21 articles included in the systematic review

Figure 1. Flowchart of the article selection steps
Subtitle: PICOS: patiente intervention comparison outcomes study design
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can be an important guide when choosing the procedures for
this stage of the NHS program®?.

Population

The population was divided into different categories. Children
with and without RFHL, those with RFHL but without any
specification of which risk factor, and those where studies only
discuss a specific RFHL. According to the Joint Committee
on Infant Hearing (JCIH)®, all children must undergo AM
due to mild, progressive and/or late hearing loss. However,
in this literature review, it was observed that, despite this
recommendation, most countries and hearing screening programs
choose to monitor only those children who present any type of
RFHL(8,9,12,14-18,20,22-24,26-28,30).

On the other hand, the other document that supported this
systematic review®, suggests the AM to be performed only in
children with RFHL, as this guideline was developed in a country
at which aspects of early identification and intervention are not
yet achieved. Of the 21 articles selected, 16(®:12:14-18.20.22-24.26-28.30)
corroborate with this document and choose to perform the AM
only in newborns with one or more risk factors described by the
JCHI®. This is also in line with the concept of screening, as it
should be a simple process, easy to perform and more likely
to detect a certain disease/disability

An increased number of articles reporting AM in children
diagnosed with cytomegalovirus was observed4!82229 when
compared to other RFHL. This disease is considered a RFHL® and
sensorineural hearing loss is shown to be its main complication
is@?. Thus, the monitoring of these children has gained space
in the discussions on pediatrics’ audiology field, which is really
relevant. However, the population with cytomegalovirus is not
the only to be submitted to MA, children with other RFHL
should also be closely monitored with the same attention.

Age

The reference documents that supported this study, unanimously
state that the AM must be performed up to three years of age®9.
It was found that most of the articles corroborate with these
documents, reporting to perform the AM up to three years or
more®1213.17-2024263D) Thjg age becomes a milestone for infant’s
AM, as it enables the audiologist to carly identify hearing loss
of a progressive/or late nature, within the critical period for
language acquisition.

Of the selected articles, all reported up to what age the AM
was performed, however, only 13®12-16.182024.27.28.30) ghecified at
what ages they performed this step. According to the international
recommendation®, most children with RFHL should undergo the
AM every 12 months until three years of age. In this literature
review, studies were found to perform an even more rigid AM
in their populations when compared to the one recommended
by the JCIH. Five®20:242530 studies perform the AM every six
months, until at least three years of age, which becomes a safe
periodicity to detect cases of late and/or progressive hearing loss.

In addition, another factor that validates the AM to be
performed in the long term is due to the use of ototoxic drugs.
Such medications are commonly administered to children who
need to be hospitalized in Neonatal Intensive Care Units®®, and
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these can trigger hearing loss up to approximately three years
of age®®. Thus, NHS programs that perform AM up to less
time than these three years, especially in children with RFHL,
are liable to not identify the hearing loss as early as it should.

Countries

Although the NHS protocols are already established in
most countries in the world, discussions in the scientific
community regarding the AM stage were found in studies from
only 13 different countries. Among them, the United States
stood out, with six articles®!12141630_followed by England32Y,
Italy®*?? and Brazil®?), with two articles each. Furthermore,
of the 21 selected articles, eight®?!23272 studies reported how
the NHS program is carried out in their countries.

Also, in a deeper analysis, it is clear that developed countries
tend to study the topic more when compared to underdeveloped
ones. Of the total number of selected articles, 16®:12-16:18-21.24.26-30)
were produced in already developed countries and the minority
remaining®!"?*?3%)_in underdeveloped countries. Thus, it can be
inferred that developing countries are still recruiting their efforts
for other actions related to pediatric audiology, such as ensuring
the effectiveness of the NHS, which in turn demonstrates that
the AM is not their top priority. We also note that this subject is
not of great general interest due to the scarcity of publications
and debates about the AM worldwide.

In a more profound analysis on the subject in Brazilian
territory, it is possible to identify that NHS services have unequal
coverage throughout the country®. In addition, it is notable
in literature and in clinical practice®®, that due to the demand
and the delay to complete the protocols already established,
Brazilian’s hearing health services choose to recruit their efforts
and monitor only children with RIHL.

Also, important documents in the area have divergences
from each other, making it more difficult to establish well-
structured protocols in the country. According to the Brazilian
government’s NHS Guidelines®?, AM should be performed in
all children up to 12 months of age. While the Multiprofessional
Committee on Hearing Health predicts that children with RIHL
could be reassessed between three and six months of age, and
annually until three years of age, or whenever the parents or
guardians have any suspicion regarding their hearing acuity .
Such divergences between regulations, in addition to the
already evident difficulty in meeting the deadlines established
for the NHL stages, can make understanding the process and
decision-making difficult for professionals that manage the
NHS programs.

Some articles did not report or did not specify important
aspects for this systematic review. Specifications of all ages in
which the AM occurs and details about the procedures were
not discussed in most studies, which made a deeper analysis on
the subject difficult to be made. Furthermore, due to the lack of
specification of these items, it can be noted that there is little
agreement in literature about which procedures to use in the AM
and the different ages that this should occur. The hypothesis made
at the beginning of this study confirmed that well-established
protocols and discussions on the subject do not yet have strong
relevance in scientific studies and publications.

AM is extremely important for children’s health, as it’s only
with it that audiologists can detect mild, progressive and/or late
hearing loss, in addition to false negative cases in the NHS®.
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The establishment of valid protocols is a necessity, since these
are not yet well consolidated in the literature nor discussed.
For children with the type of hearing loss mentioned above to
be diagnosed and early intervened, AM is essential.

CONCLUSION

Most of the studies included in the research used the Auditory
Brainstem Response and/or Behavioral Audiometry to perform
AM. The population prioritized to receive monitoring was the
one with some type of RFHL. As for the age at which the AM
was performed, most studies highlighted the need to monitor
children up to three years of age. Furthermore, it was concluded
that the largest number of studies on the subject are carried out
in developed countries. Such procedures, population and age
groups are useful for monitoring the auditory function as they
are capable of fulfilling the objective of the AM of detecting
mild, progressive and/or character hearing losses, in addition
to false negatives cases that were not detected in the screening
stage of the NHS.
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