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ABSTRACT

Purpose: to survey the national literature after the universal neonatal hearing screen-
ing became compulsory, addressing aspects related to its territorial distribution, the
screening procedures employed, and verify whether the internationally proposed qual-
ity indicators have been achieved.

Methods: an integrative review of articles indexed in the BIREME, PubMed, and Scopus
databases. Inclusion criteria: Articles in Portuguese and English published after Law
12,303/2010 was passed, whose theme was the neonatal hearing screening in Brazil.
Exclusion criteria: Information from books and/or chapters, integrative review articles
or reflexive articles, studies conducted in other countries, and studies approaching
a specific subpopulation. The search strategy combined the following descriptors in
Portuguese and English, respectively: “Triagem Neonatal”, “Perda auditiva”, “Recém-
nascido”, “Brasil”, “Neonatal Screenings”, “Hearing Loss”, “Newborn”, “Brazil”.

Results: of the 224 articles found, 26 were duplicates, 38 were books or book chap-
ters, three were integrative reviews, 20 were studies conducted in other countries, and
120 were either reflexive articles or studies approaching a specific subpopulation. The
final sample comprised 17 articles that addressed the proposed theme.

Conclusion: the South and Southeast Regions of Brazil concentrated most of the pro-
grams, and the main technique employed was the evoked otoacoustic emissions. Two
quality indicators were achieved: performance rates within the first month of life, and
diagnosis referral rates. However, the coverage rates remained below the expectation,
and there were still high retest referral rates, high nonattendance rates in the subse-
quent stages, low satisfactory retest result rates, and a large number of “fail” in the
two screening stages.

Keywords: Neonatal Screening; Hearing Loss; Newborn; Brazil

1/9



2/9 | Ribeiro GE, Weber SAT, Silva DPC

INTRODUCTION

Hearing is the sense through which people acquire
oral language. Such a function follows steps of
increasing complexity, beginning in intrauterine life.
For children to learn to speak, they must be capable
of detecting, localizing, discriminating, recognizing,
and finally understanding the sounds'. Failing to
develop any of these auditory skills causes important
functional impairments to the child. It is essential, then,
that auditory problems be detected soon after birth,
even if no potential risks for their occurrence have been
identified in the clinical history?2.

The detection of hearing loss is part of the universal
neonatal hearing screening program (UNHS),
performed with electroacoustic/electrophysiological
procedures. It must be carried out before the baby is
one month old, preferably before hospital discharge.
In cases of “fail” in the initial test or retest, the neonate
must undergo an adequate medical and audiological
assessment before they are three months old to
confirm the hearing loss. Also, they must start inter-
vention by six months old, following recommendations
from the Joint Committee on Infant Hearing (JCIH,
2007)2. However, the new JCIH publication (2019)*
suggests that the hearing loss early identification and
intervention programs that already comply with this
goal start considering diagnosis by two months old
and intervention by three months old. Hence, the goal,
which used to be 1-3-6, becomes 1-2-3 months of life.

Before creating this program, hearing loss in
newborns was identified with a behavioral hearing
assessment with uncalibrated sound stimuli. Most
of the time, it encompassed only individuals with risk
indicators®. Thus, newborns not included in such
criteria  were neglected, not having their hearing
deficit recognized. This caused them serious socio-
emotional impacts and greater financial overload for
the government, because of the late detection®. In
the absence of early detection programs, the severe
and profound hearing loss diagnoses in developed
countries take place when the baby is two and a half to
three years old. In developing countries, such as Brazil,
the situation is even more critical, ranging from two to
seven years®.

In September 2004, the regulatory law no. 2,073 was
promulgated, establishing the National Auditory Health
Care Policy. Its purpose is to enforce auditory health
promotion actions, encompassing various aspects,
namely: prevention; early identification and intervention
of auditory problems (which must be carried out in
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primary health care and medium- and high-complexity
services); and educative initiatives for the families’. In
2012, the Neonatal Hearing Screening Care Guidelines
were issued, which were developed by a group of
scientific institutions to make guidelines available to the
multi-professional teams regarding the auditory health
care in childhood, particularly the neonatal hearing
screening®. They enabled the population to have access
to all the health procedures, of which the UNHS is the
starting point that leads to the whole auditory care,
essential to the success of all subsequent stages®®.

In Brazil, the UNHS became compulsory in
2010 with the law 12,303, making it available to all
the children born in public hospitals or maternities
nationwide. This led to advances in the context of child
health care®. In the same year, the Auditory health Multi-
professional Committee (COMUSA, in Portuguese)?
improved the requirements for performing the UNHS,
including in the recommendations the implementation
of quality indicators?*to assess the actions being taken
to provide comprehensive auditory health care to
children. Its instructions included that the UNHS should
cover at least 95% of live births, aiming to reach 100%;
that they be screened no later than the first month of
life; that the diagnosis referral rate be lower than 4%;
that 90% of the referred neonates should adhere to
the diagnosis stage; and that 95% of the infants with
confirmed permanent hearing loss in both ears should
start using hearing aid within a month from diagnosis.

The recent JCIH publication* recommends also that
the services indicate the percentage of neonates who
were screened within their first month of life; those who
did not pass the initial screening; who needed retest;
who did not pass the test-retest stages; and those
who did not pass the initial screening, but did pass the
retest.

Moreover, given the continental size of Brazil with its
regional, economic, social, health, and cultural diversity,
the approach to implementing UNHS programs can
differ from place to place. Therefore, it is essential to
present the current situations of the programs and, in
this regard, contextualize the country in the international
sphere. The goal is to lead to a reflection on the national
scenario of child hearing loss early identification, which
is essential to create efficient new programs that above
all can adapt the identification process to the various
regions.

Thus, this article aimed to survey the national
literature after the obligation to perform the UNHS,
approaching aspects related to territorial distribution,



and procedures adopted for screening, as well as verify
whether the internationally proposed quality indicators*
were achieved throughout these years?“.

METHODS

This is an integrative literature review with a method-
ological approach, allowing various types of research
to be included, leading to conclusions in this specific
field of study.

These were the steps followed in the integrative liter-
ature review: identification of the problem (the purpose
of the review was clearly defined); search for the liter-
ature (delimiting keywords and database, and using
the article selection criteria); evaluation, and analysis of
the data obtained.

The studies were searched from June to July 2018.
The inclusion criteria were articles in Portuguese and
English, published after the law 12,303/2010 was
passed, and whose theme was the neonatal hearing
screening in Brazil.

The articles were searched in the PubMed and
Scopus databases, using the Health Sciences
Descriptors (DeCS) and Medical Subject Headings
(MeSH).

The search strategy combined the following
descriptors in Portuguese and English, respectively:
“Triagem Neonatal”, “Perda auditiva”, “Recém-
nascido”, “Brasil”, “Neonatal Screenings”, “Hearing
Loss”, “Newborn”, “Brazil”. The studies approached
screening procedures in Brazil, age at the time of the
examination, and the estimates of UNHS pass/fail result
rates. The methodology used in the studies was not a
selection criterion for this review.

The following were excluded from the study:
Information from books and/or chapters, integrative
review articles, reflexive articles, studies carried out in
other countries, and studies with a specific subpopu-
lation — i.e., when the main approach was not the
UNHS, but the association of risk indicators or other
aspects in the result of the examinations.

The instrument developed to extract and analyze the
data from the studies comprised the following items: (1)
Does the text approach UNHS in Brazil? If so, how is it
performed? (2) Does it point out the risk indicators for
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hearing loss in the sample? (3) Are the internationally
proposed quality indicators being achieved?

The screening quality indicators verified in the
studies covered information on screening coverage
rates, neonate’s age at the time of the test, retest referral
and attendance rates, satisfactory results in the retest,
unsatisfactory results in the test-retest, and diagnosis
referral rates®*.

The stages of extraction and analysis of the results
of the primary studies were carried out by two teams of
revisors, who worked independently.

The data extracted from the articles were submitted
to descriptive analysis and summary. Hence, they
were observed, counted, described, and classified, to
gather the knowledge produced regarding the theme
approached in this review.

LITERATURE REVIEW

Following identification, the primary studies were
selected based on the preestablished research
question and inclusion criteria. A total of 224 publica-
tions were found in the search strategy — 38 of them
from PubMed, 29 from Bireme, and 157 from Scopus.
All the studies identified with the search strategy had
their titles and abstracts initially analyzed. Whenever the
titles and abstracts were not sufficient to define whether
to include the publications, these had to be read in full.
While still in the selection stage, the authors met to
reach a consensus regarding the selected articles, thus
minimizing the risk of bias.

Of the 224 articles found, 26 were duplicated, 38
were books or chapters approaching the theme in
question, three were integrative reviews, 20 were studies
conducted in other countries, and 120 were reflective
articles or studies with a specific subpopulation.

The final sample comprised 17 articles published
between 2010 and 2017, with the following infor-
mation: number of screened neonates, the technique
employed, age, screenings conducted before hospital
discharge, coverage of the programs, percentage
of satisfactory results in the initial test and retest, risk
indicators, percentage of absenteeism, diagnosis
referrals, and percentage of diagnosed hearing loss
(Figure 1).
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Figure 1. Description of the UNHS in Brazil after the law 12,303, number of screened neonates, the technique employed, age, screening
performed before hospital discharge, coverage of the programs, percentage of “pass” results in the initial assessment and retest, risk
indicators, percentage of absenteeism, diagnosis referrals, and percentage of diagnosed hearing loss

In Brazil, the hearing loss early identification
programs are being developed since 1987 in neonates
with and without risk of hearing loss — initially with
behavioral measures, and afterward with objective
measures™. In the last years, there has been a signif-
icant increase in the number of auditory screening
services, especially after 2010'".

This review’s approach of verifying auditory
screening in the country after the law 12,303/2010
revealed that most of the publications were from the
South and Southeast Regions, while few reports from
these programs come from the North, Northeast, and
Central-West Regions of Brazil'%".

Brazil has 277 neonatal auditory screening services
accredited by the Sistema Unico de Satide (Brazilian
Public Health Care System) — 29 programs in the
North, 52 in the Northeast, 19 in the Midwest, 124 in the
Southeast, and 53 in the South®,

Such a difference can be justified by Brazil's

demographic and socioeconomic heterogeneity,
besides the pioneer implementation of the National

Auditory Health Care Policy in the South and Southeast
Regions®. Another reason is the high concentration of
medium- and high-complexity services in these regions.
These are important, as they not only perform the
screening but also provide the following stages of the
program?2°. The availability of qualified professionals
is another contributing factor, as these regions concen-
trate the highest number of speech-language-hearing
therapists in the country, reinforcing the uneven distri-
bution in the Brazilian territory®.

The speech-language-hearing therapist is the
professional responsible for conducting the UNHS. An
uneven distribution, along with an insufficient number
of professionals in the public health system, can be
another element reflected in the low estimates of UNHS
coverage in Brazil and the disparities observed. It is
reasonable to infer that the various factors related to the
unequal access to health are echoed in child auditory
health.

Hence, equity and comprehensiveness in health are
challenging aspects, which depend on local initiatives
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and measures. The state and municipal administra-
tions should take these steps, according to the financial
situation and the needs of the population®.

Compared with the developed countries, the devel-
oping ones, Brazil included, have a clear difficulty in
implementing hearing loss early detection and inter-
vention programs. To improve the quality of the UNHS
in Brazil, it is essential to evaluate how these programs
work, whether the measures used effectively reveal the
prevalence of hearing loss, and what the coverage of
these programs is®'.

The reading of the articles showed that the transient-
evoked otoacoustic emissions were the initial and main
procedure to screen newborns with and without risk of
hearing loss, followed by retest within 15 to 30 days,
with the BAEP in subsequent stages, or referral to
diagnosis services (Figure 1).

The otoacoustic emissions exam has high sensitivity
to verify cochlear integrity. However, it is not an exami-
nation recommended in cases of newborns with risk
indicators for hearing loss because this population is
more likely to have retrocochlear alteration®.

Therefore, in 2007 the JCIH? started recommending
the inclusion of the automated BAEP in neonates who
stayed in neonatal ICU for more than five days. The
Neonatal Hearing Screening Care Guidelines® and the
recent 2019 JCIH publication* maintain this instruction
for infants with risk indicators for hearing loss, so
that neural hearing losses will not go unnoticed.
Nevertheless, in most services, it is conducted only
after persistent fails in the otoacoustic emissions exami-
nation (Figure 1). This can be explained by the lack of
BAEP equipment in the maternities, the higher cost of
this procedure, and the longer time it requires to be
performed?.

Regarding the methods complementary to the
UNHS, the cochlear-palpebral reflex research is a
behavioral response present in 90% to 100% of the
individuals with normal hearing''. The absence of a
cochlear-palpebral reflex associated with the presence
of responses in the otoacoustic emissions exam may
indicate retrocochlear alteration'. Nonetheless, only
four studies reported the use of this research.

The most-reported risk indicators for hearing loss
were the use of ototoxic medication, the stay in the
intensive care unit for more than five days, the presence
of craniofacial anomalies, cases of hearing loss in
the family, and the use of mechanical ventilation'?
(Figure 1).
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Moreover, the JCIH?* recommends that the health
services follow up the auditory and language devel-
opment of the neonatal population, regardless of the
results in the UNHS, to identify progressive and/or late-
onset losses. It is necessary to constantly monitor the
neonates with risk indicators for hearing loss, which
should be extended at least until they are nine months
old.

It is recommended that the UNHS be performed in
the first month of life>* — the Federal Law no. 12,303 of
2010° stipulates that it take place before the discharge,
within 24 to 48 hours from birth. However, the national
studies show that not all services manage to reach
this goal, as some programs do not work inside the
maternity — i.e., they receive children from various
places with referrals for screening. There were also
clinical difficulties to carry out the exam in children at
risk within the established time. Nevertheless, the 17
studies in this review sought to assess most of the
neonates within a month of life. Now there are greater
challenges due to the new stipulations, such as the
time for diagnosis reduced to two months, and the
intervention to three months old*.

Of the studies included, only one met the UNHS
coverage criteria, which was higher than 95%2. In the
other programs, the coverage ranged from 90.52% to
39.3%'"?". The impossibility to carry out the procedure
in all the newborns is justified by such factors as not
performing it before the discharge, death, transfer,
and even refusal. Another issue is the importance of
performing the screening daily, including holidays and
weekends.

Regarding the rate of neonates who failed the initial
screening and were referred for the retest, the studies
showed a mean rate of 15.7% (a minimum of 1.5% and
a maximum of 41%)'"%?. The high “fail” rates may be
related to the time when the screening was performed.
For instance, the presence of vernix and/or amniotic
fluid in the neonate’s ear canal in the first hours of life
may lead to false-positive results®. Other justifications
found in the studies were the professional’s inexpe-
rience, unfavorable conditions (such as excessive
environmental noise), or even the newborn’s health
condition'®'8, These data reinforce the need for scien-
tific discussions on the difficulties faced nationwide,
to achieve better results in the UNHS programs and
minimize the effects on the health system.

The literature also highlights the importance of
adhering to the UNHS, including the retest cases, to
decrease the absenteeism rates?®. In the present review,



the nonattendance rates ranged from 0% to 38.8%''?%
(Figure 1), whose main causes were the distance from
the place where the exam is conducted, unawareness
of the importance of the retest, the newborn was not
the first child, single mothers, mother’s low schooling
level, nonadherence to prenatal care®.

Factors that can contribute to a better adherence
include making the parents and other mother-child
health professionals aware of the importance of the
exam, as well as implementing efficient tracking
programs to bring back newborns who have not yet
completed all the UNHS stages®.

Regarding the percentage of satisfactory retest
results, the studies showed a greatly disparaging
variance, ranging from 96% to 13.33%''%" (Figure 1).
In the screening services with high “pass” rates in the
initial stage, the number of “fails” in the retest was
higher, which shows the effectiveness of the initial
stage. On the other hand, in the programs with high
“fail” rates in the initial stage, the “pass” rates in the
retest were higher, which reveals the frailty of the initial
stage.

The percentage of unsatisfactory results in the first
UNHS stage ranged from 1.5% to 41%'"?". As for the
retest stage, the rates ranged from 4% to 86.67%'"?".
Despite the discrepancies between the results from the
studies, all the neonates with a “fail” outcome in the
retest were referred for full auditory assessment.

The recommendation is that only 4% of those who
performed the UNHS be referred for diagnosis?“.
Hence, of the 12 articles that reported this percentage,
10 achieved the goal — which shows the efficiency of
the programs, and consequently the distribution to
decrease its costs.

Not all the studies reported the identified cases
of hearing loss; when they did, the proportion was
not more than 1.97% (Figure 1)'"%. The precari-
ousness of this information oftentimes is because the
services which perform the UNHS do not continue
the assessment in cases of “fail”. These children are
referred to auditory health reference centers for audio-
logical diagnosis and intervention'"?”. Furthermore, the
diagnosis data are not passed on to the institutions that
conducted the UNHS, which explains the absence of
this information in most of the articles. Nevertheless,
such information is essential to the programs, as it
promotes an integrated health care network. Hence,
the individual would be followed up in various health
care levels according to the specificities, with no inter-
ruption. Also, it would encourage the adherence of
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health professionals to the referral and counter-referral
system, which consequently improves the communi-
cation between the sectors and ensures the patient a
comprehensive treatment.

The law enforces that the evoked otoacoustic
emission exam be performed for free in every child
born in a hospital or maternity. Nonetheless, it has
not yet been fully complied with. Such compliance is
necessary because it puts epidemiological surveillance
in perspective regarding the hearing loss in neonates,
leading to knowledge about the situation of neonate
auditory health at the municipal, state, and federal
levels. Also, it enables decentralized and democratic
programs and auditory health promotion actions to be
planned based on local needs.

It has been almost 10 years since the law
12,303/2010 on the nationwide obligatoriness of the
UNHS was passed — however, the country has not yet
reached many of the internationally proposed quality
indicators. This is a truly relevant piece of information,
which reveals that having a law is not enough for it to
be put into effect. The basic instruments and resources
must be made available to implement the National
Neonatal Hearing Screening Program. The path to
progress in the national scenario regarding the UNHS
programs passes through the constant search for
improvements in the current programs. Also, it requires
inspections of the procedures performed, as well as
the regulation of the current laws to ensure the best
development of the person’s potentials. These would
contribute to their well-being and consequently to more
effective inclusion in the society.

CONCLUSION

Given the results, it was concluded that throughout
the years that followed Law 12,303/2010 and its
obligatoriness, the South and Southeast Regions
concentrated most of the UNHS programs. Also, the
evoked otoacoustic emissions technique was the main
procedure employed.

The studies achieved two goals regarding the
quality indicators, namely: the rates of UNHS performed
within the first month of life, and satisfactory diagnosis
referrals. However, the coverage rates are still below
the expectation and there are still high retest referral
indexes, much absence of neonates in the subsequent
stages, low rates of satisfactory retest results, and a
large number of “fail” in both screening stages.

There are still many challenges to reach these
quality indicators in Brazil. It is crucial to invest in
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strategies that aiming at continuing the assistance
and promoting the early intervention stage for all the
children presented with hearing loss.
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