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Abstract: Objective: to verify the frequency of congenital infections in newborns and their pos-
sible associations with the universal-neonatal-hearing-screening (UNHS) results, and evaluate a
reference UNHS service in the Unified Health System (Sistema Único de Saúde—SUS), according
to quality indicators. Methods: Historical cohort study with data analysis of newborns attending
prestigious hearing-health SUS services from January 2017 to December 2021, in Santa Catarina,
Brazil. The quality of screening coverage was assessed based on the quality indicators proposed by
the Brazilian neonatal-hearing-screening-care guidelines (Diretrizes de Atenção da Triagem Auditiva
Neonatal—DATAN). Logistic-regression analysis, crude OR calculations, Cochran–Mantel–Haenszel
OR calculation, and chi-square test were performed to estimate the association between risk indicators
for hearing loss and UNHS failure. Results: In the last five years, the prestigious services performed
UNHS on 34,801 newborns and met the DATAN quality indicators. Congenital syphilis was the most
frequent (1.59%) congenital infection in newborns, followed by HIV (0.87%), whereas the least fre-
quent was rubella (0.029%). Conclusion: Prestigious UNHS services reached ≥95% hearing screening
coverage. Considering all congenital infections, the prevalence was 2.87%, with congenital syphilis
the most frequent. Newborns with congenital syphilis or HIV are more likely to fail UNHS.

Keywords: hearing; communicable diseases; risk indicator; public policy; neonatal screening

1. Introduction

One of the public policies implemented by the Ministry of Health of Brazil [1] is called
the “Stork Network”, which provides healthcare to pregnant women and newborns. It
focuses on quality prenatal care and comprehensive health care for women and children
from birth to 24 months, ensuring access, support, and problem-solving for them in prenatal
care, childbirth, and puerperium [1–3]. Congenital infections can occur as microorganisms
pass through the placenta or breast milk, or by contact with blood or vaginal discharges
in the prenatal, perinatal, or postnatal periods [4,5], and are important causes of fetal and
neonatal mortality, as well as developmental sequelae [6–8].

In the epidemiological scenario, congenital and perinatal infections (of which toxo-
plasmosis, congenital rubella, cytomegalovirus, congenital syphilis, and human immunod-
eficiency virus [HIV] are the most commonly observed in previous studies) are important
risk indicators for hearing loss (RIHL) [9,10]. In Brazil, the 2017 incidence rate of con-
genital syphilis was 8.6/1000 live births [11], and the 2020 incidence rate was 7.7/1000
live births [12]. The vertical-HIV-transmission rate was 2.8/1000 live births in 2017 [13],
and 2.7/1000 live births in 2020 [14]. Other incidence rates were as follows: congenital
toxoplasmosis: 1:10/1000 [15]; cytomegalovirus: from 0.2 to 2.2% [16,17]; and congenital
rubella [18], in outbreaks of congenital rubella syndrome: 4.3/1000 live births. This scenario
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calls for strategies to prevent congenital infections and provide essential prenatal, perinatal,
and postnatal mother and child health-care. One of the main aggravations of congenital
infections is hearing loss in newborns and infants [19–22].

Furthermore, several studies and institutions, including Joint Committee on Infant
Hearing (JCIH) guidelines, report that other RIHL in newborns include neonatal-intensive-
care unit (NICU) stay of more than 5 days, duration of assisted ventilation, low Apgar
scores, ototoxic drug exposure, craniofacial anomalies, and so forth [19–25].

Universal neonatal hearing screening (UNHS), which is essential to the early detection
of hearing loss, also provides comprehensive, pediatric hearing-health-care with hearing
and language monitoring and follow-up, diagnosis, and (re)habilitation. The Care Network
for People with Disabilities recommends using it to organize healthcare, focusing on the
needs of people with hearing loss at different levels of complexity of the Unified Health
System (Sistema Único de Saúde—SUS) [10,21].

UNHS programs may adopt the following scientific institutions’ protocols: JCIH [19,20], the
multiprofessional committee on hearing health (Comitê Multiprofissional de Saúde Auditiva—
COMUSA) [21], and the neonatal-hearing-screening-care guidelines (Diretrizes de Atenção
da Triagem Auditiva Neonatal—DATAN) [22] to determine quality indicators of hearing-
loss identification, confirmation, diagnosis, and early rehabilitation, and thus control the
effectiveness of the implemented program [23,24].

DATAN [22] recommends the following quality indicators to verify and monitor the
effectiveness of UNHS programs in Brazil: (1) screening-coverage index (≥95%); (2) age
in months at screening (up to the first month of life or the third month of life—corrected
age—for premature infants in cases of hospitalization); (3) rate of referrals for diagnosis
(2% to 4%); 4) rate of attendance at diagnosis (≥90%); (5) age at diagnosis (up to the third
month of life); 6) speech therapy started in 95% of infants; (7) hearing-aid fitting within
one month after diagnosis in 95% of diagnosed infants. Slightly more than a decade after
UNHS was implemented, the program is not yet equally effective in all Brazilian regions,
possibly due to distinct sociodemographic and cultural characteristics, difficulties in hiring
professionals and maintaining adequate equipment and accessories, and UNHS registration
limitations [25,26].

Given this context, this study aimed to estimate the prevalence of communicable
diseases in newborns and their possible associations with UNHS results, and to evaluate a
prestigious UNHS service in SUS, according to international quality indicators.

2. Materials and Methods
2.1. Design and Study Site

The study used data on UNHS regarding babies born in the Carmela Dutra Maternity
Hospital (MCD) (Florianópolis, Santa Catarina [SC], Brazil) and the São José Regional
Hospital (HRSJ) (São José—SC). UNHS is preferably performed in the first 24 to 48 h of
life, in the maternity hospitals, or within 30 days from birth at the Otovida Institute (a
prestigious hearing-health service in SC). Newborns are to be registered in the service
database and evaluated with transient-evoked otoacoustic emission (TEOAE) in both ears
and/or automated auditory brainstem response (AABR) according to RIHL [20,21]. In
the presence of RIHL, the newborns who “passed” the AABR were referred for hearing
monitoring in primary care, and those who “failed” were referred for retesting in the
state outpatient hearing-health service. According to the protocol followed in Brazil
(DATAN [22]), newborns who have RIHL and fail the screening are retested once more
outside the hospital with the AABR and, if the failure persists, they undergo a complete
audiological evaluation for audiological diagnosis. All stages of screening and audiological
evaluation are carried out by audiologists and, if it is necessary to confirm the diagnosis of
hearing loss, a multidisciplinary team is involved, including the otorhinolaryngologist.
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2.2. Screening and Data-Collection Procedure

Data were analyzed based on the Otovida Institute database, a prestigious hearing-
health service in SC responsible for conducting UNHS in public maternity hospitals (MCD
and HRSJ). Information about the following aspects was collected: prenatal care, child-
birth, puerperium, the mothers’ and newborns’ sociodemographic characteristics, TEOAE
and/or AABR test results (satisfactory “PASS” or unsatisfactory “FAIL”), and RIHL (family
history of permanent deafness; consanguinity; NICU stay for more than five days; use of
extracorporeal ventilation, assisted ventilation, and ototoxic drugs (such as aminoglyco-
side antibiotics and/or loop diuretics); hyperbilirubinemia, severe perinatal anoxia, 1-min
Apgar score of 0 to 4, or 5-min score of 0 to 6, birth weight less than 1500 g, communicable
diseases (infectious diseases), craniofacial anomalies involving the ear and temporal bone,
genetic syndromes that usually cause disabilities, and neurodegenerative disorders).

UNHS data were analyzed to evaluate the quality of the service, as proposed by
DATAN [22], including UNHS performed within 30 days of life. The analysis also addressed
the percentage of those screened of the number of live births, obtained from the websites of
the Ministry of Health, TabNet (DATASUS—visits performed) and the State Department of
Health regarding the number of visits in MCD and HRS (screenings performed).

2.3. Outcome Variable

UNHS, categorized as “pass” or “fail”, was assessed as the outcome variable. New-
borns who failed the TEOAE and/or AABR in only one or both ears were considered
“fail”.

2.4. Main Exposure Variable and Covariates

The main research variables were toxoplasmosis, congenital rubella, cytomegalovirus,
congenital syphilis, herpes, and HIV (no or yes). The covariates consisted of year of birth
(2017; 2018; 2019; 2020; 2021), maternal age (≤19 years; 20 to 29 years; ≥30 years), RIHL
(NICU stay for more than five days, antibiotic use, low Apgar scores, use of mechanical
ventilation and/or blood transfusion, prematurity, craniofacial anomalies and/or neurolog-
ical disorders, family history of hearing loss) (no or yes). The prestigious hearing-health
service controlled the tests to meet UNHS quality parameters [27].

2.5. Data Analysis

The data were organized in Microsoft Excel® spreadsheets and then exported to
and analyzed in StataMP® software, version 14.0 (StataCorp, College Station, TX, USA).
Descriptive analyses were presented with absolute and relative frequencies and their
95% confidence intervals (95% CI). The association between UNHS failure (outcome) and
communicable diseases (main exposure) and research covariates was analyzed. The odds
ratio (OR) was used as a measure of association for both the crude (bivariate) and adjusted
analysis, estimated with logistic-regression analysis.

Subsequently, the data were organized in Microsoft Excel spreadsheets and then
exported to and analyzed in MedCalc® Statistical Software, version 20.027. The categorical
variables of the sample were described in absolute and relative frequencies, with their 95%
confidence intervals (95% CI). The association between the outcome (UNHS) and the main
exposure (toxoplasmosis, congenital rubella, cytomegalovirus, congenital syphilis, herpes,
and HIV) and research covariates was analyzed with the chi-square test, which, when
possible, was also applied to evaluate trends (year of birth and categorized maternal-age).
The OR was used as a measure of association in the crude (bivariate) and adjusted analyses,
estimated with logistic-regression analysis and 2 × 2 table calculations (crude OR) or with
the Cochran–Mantel–Haenszel test. The program-effectiveness evaluation results were
described according to DATAN quality indicators [22].

2.6. Ethical Aspects

This study was approved by the Research Ethics Committee. CAAE: 39562720.8.0000.0121.
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3. Results

Regarding data analysis of the prestigious services of SC, the coverage in both MCD
and HRSJ was greater than the recommended 95% (Table 1).

Table 1. Analysis of the number of visits (screenings performed) and percentage of those screened of
the number of live births, obtained from the websites of the Ministry of Health, TabNet (DATASUS—
visits performed), and the State Department of Health in the two maternity hospitals. Florianópolis,
SC (2017 to 2021).

Year
Data from the

SC Department
of Health

Data from
DATASUS

Data from the
SC Department

of Health

Data from
DATASUS

Data from the SC
Department of

Health

Data from
DATASUS

Health Facility MCD *
Florianópolis, SC

HRSJ **
São José, SC

Percentage of
Otovida

Coverage—Overall

Percentage of
Otovida

Coverage—Overall

2017 98.01% 98.43% 89.48% 87.46% 93.82% 92.97%
2018 109.38% 110.24% 89.16% 90.28% 99.36% 100.37%
2019 101.96% 102.48% 106.44% 105.92% 104.19% 104.20%
2020 97.04% 97.46% 100.37% 105.55% 98.72% 101.46%
2021 110.35% 114.01% 100.23% 101.90% 105.02% 107.58%
Total 103.35% 104.42% 96.79% 97.72% 100.56% 101.05%

Annual average 103.35% 104.52% 97.13% 98.22% 100.22% 101.32%
Overall annual average 100.77%

* MCD: Carmela Dutra Maternity Hospital; HRSJ **: São José Regional Hospital Dr Homero de Miranda Gomes.

UNHS data regarding 34,801 patients were analyzed, and only 1.106% (95% CI 1.001–
1.226%) of the newborns were referred for retesting at the prestigious service, due to
hearing-screening failure.

Congenital syphilis was the most frequent (average 1.59%) congenital infection in
newborns who underwent UNHS between 2017 and 2021, followed by HIV (average of
0.87%). The least frequent was rubella (average of 0.029%) (Figure 1).
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Figure 1. Relative frequencies of congenital infections in newborns who underwent UNHS, by year
of birth. Florianópolis, SC, 2017 to 2021 (n = 34,801).

The RIHL varied between newborns (Figure 2) and year of birth, indicating differences
and even trends of increase or decrease from year to year. Prematurity, NICU stay, and
antibiotic use were the most frequent RIHL between 2017 and 2021. Concerning craniofacial
anomalies in conjunction with neurological disorders, the combined frequency of all years
was 0.199%, but these frequencies showed a significant increase over the years (Table 2).
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Figure 2. Relative frequencies of RIHL in newborns who underwent UNHS, by year of birth. Flo-
rianópolis, SC, 2017 to 2021 (n = 34,801).

Table 2. Relative frequency of craniofacial anomalies and neurological disorders in newborns in
UNHS, by year of birth. Florianópolis, SC, 2017 to 2021 (n = 34,801).

Variable Year of Birth n % 95% CI p-Value * p-Value ** p-Value ***

Craniofacial
Anomalies

2017 5 0.0726 0.0236 to 0.169

0.1113 0.0148 0.1877

2018 8 0.106 0.0456 to 0.208
2019 10 0.145 0.0696 to 0.267
2020 15 0.233 0.130 to 0.384
2021 13 0.188 0.100 to 0.321
Total 51 0.147 0.109 to 0.193

Neurological
Disorders

2017 0 0 0.000 to 0.0535

<0.0001 <0.0001 0.0057

2018 1 0.0132 0.000334 to 0.0736
2019 0 0 0.000 to 0.0535
2020 5 0.0776 0.0252 to 0.181
2021 12 0.173 0.0896 to 0.303
Total 18 0.0519 0.0307 to 0.0819

95% CI: 95% confidence interval. p-value * chi-square test; p-value ** chi-square trend test; p-value *** chi-square
test of proportions.

There were mostly no significant differences between the frequencies of newborns
with RIHL who failed and those who passed UNHS. The 0.09 OR shows that newborns born
in 2021 were approximately 91% less likely to fail UNHS than those born in 2017. However,
HIV-positive newborns were 388% to 1143% more likely to fail the UNHS (Table 3).
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Table 3. Odds ratio adjusted using the Cochran–Mantel–Haenszel method for the association between
UNHS failure, newborns with RIHL, or mother-related variables. Florianópolis, SC, 2017 to 2021
(n = 34,801).

Variable Adjusted OR 95% CI p Value

Congenital HIV
3.8848 to 11.4375No 1.0000

<0.0001Yes 6.6658
Congenital syphilis

No 1.0000 1.4465 to
3.9024

0.0006Yes 2.3759
Craniofacial Anomalies and/or

Neurological Disorders
No 1.0000

21.9068 to 89.2331 <0.0001Yes 44.2133
Admission to the ICU

No 1.0000 2.1486 to
4.5434

<0.0001Yes 3.1244
Prematurity

No 1.0000 3.6051 to
6.9432

<0.0001Yes 5.0031
Antibiotic use

No 1.0000 1.0092 to
4.9801

0.0474Yes 2.2419
Year of Birth

2017 1.0000
2018 1.1525 0.8585 to 1.5472 0.3449
2019 1.7179 1.3017 to 2.2671 0.0001
2020 0.3440 0.2251 to 0.5257 <0.0001
2021 0.0900 0.0449 to 0.1803 <0.0001

Maternal age
X 1.0000 0.9672 to

0.9981
0.0279x + 1 year 0.9825

95% CI: 95% confidence interval; OR: odds ratio.

4. Discussion

From 2017 to 2021, the UNHS was performed on 34,801 newborns in two maternity
hospitals, representing 100.75% of the 34,720 live births, according to data from the SC
State Department of Health. The number of screened newborns exceeds the number of
live births in the two maternity hospitals in these years, which may be due to incomplete
information, delay in updating the number of newborns on the official Brazilian birth
notification websites, and newborns who were admitted to the NICU [28] of the surveyed
maternity hospitals, although born in other ones.

It can be verified that UNHS coverage is efficient, according to DATAN [22]. Results
above 95% coverage were also achieved by other UNHS programs in Brazil [26,29,30],
although some programs have not yet reached this coverage index [31,32], especially
those that did not perform screening before hospital discharge [33–35]. It is important
to emphasize that in March 2020, when a lockdown due to COVID-19 was decreed, the
hearing-loss detection phase only occurred in an outpatient setting at the prestigious service
in UNHS for SUS. During this period, the maternity and primary-care teams emphasized
the importance of performing the UNHS, avoiding the evasion of screening. In April,
the audiologists returned to perform the screening before hospital discharge in the two
maternity hospitals, as recommended by COMUSA [36]. Thus, we believe that the rate of
loss of UNHS during this period was minimal.

The literature shows that the frequency of hearing loss is higher in newborns with
RIHL [22,23,36,37]. Those evaluated in the present study had different RIHL, with differ-
ences in frequencies from year to year, and even trends of increase or decrease. It was
observed that the most common RIHL in 2021 among newborns were prematurity (5.31%),
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NICU stay longer than five days (4.36%), and ototoxic drug use (1.45%)—these frequencies
are similar to a previous study [38]. If we consider the 5-year average frequency, we have
3.81% for NICU stay and 3.65% for prematurity. The least observed RIHL in the present
study were craniofacial anomalies [39] and/or neurological disorders, with a 5-year com-
bined frequency of 0.199%. However, the adjusted OR showed a significant association
between having this RIHL and being more likely to fail the UNHS.

Another important and common RIHL is congenital infections [40]. Considering all
infections together (toxoplasmosis, congenital rubella, cytomegalovirus, congenital syphilis,
herpes, HIV, and other congenital infections) the present study found an average frequency
between 2017 and 2021 of 2.87%, the third major RIHL. Previous studies report different
RIHL, which may be explained by different conditions such as specific types of NICU,
countries, populations, etc. [41] In the adjusted OR analysis, we observed a significant
association between having congenital syphilis or congenital HIV and being more likely to
fail the UNHS.

Our hypothesis regarding the fewer cases of congenital syphilis in 202 is that it is
probably related to the public policies that increase primary prevention measures. These
include the effectiveness of the multidisciplinary team and the interpretation of VDRL tests,
primarily comparing exposed newborns with their mothers, after delivery.

Despite the prevalence of risk indicators observed in the present study, only 1.1% of
the newborns failed the hearing screening. Most of the time, no significant differences
were observed between the frequencies of newborns with RIHL who failed and those who
passed the UNHS, but, regarding infectious diseases, there was a higher proportion of
failure in neonates when compared to neonates without infectious diseases, agreeing with
findings of a previous study [38]. However, since the collected data refer to a single moment
in the hearing-health program, that is, the UNHS, it is not possible to know whether the
diagnosis of hearing loss was confirmed. Due to the presence of RIHL, hearing loss can
develop later in many cases and, therefore, the longitudinal follow-up of these children is
fundamental. In addition, those newborns who have failed the UNHS should be retested
as recommended [19–22]. Even those who have passed the UNHS but have RIHL must be
monitored in terms of hearing and language development [10,21].

5. Conclusions

The prestigious UNHS service where this study was conducted achieved a screening
coverage ≥95%.

Considering all congenital infections (toxoplasmosis, congenital rubella, cytomegalovirus,
congenital syphilis, herpes, HIV, other congenital infections), the prevalence of RIHL was
2.87%, with congenital syphilis being the most frequent.

Newborns with congenital syphilis or HIV are more likely to fail the UNHS.
The knowledge produced in this study is expected to raise awareness of health pro-

fessionals’ performance in the three levels of health care, thus promoting comprehensive
pediatric care, expanding access to health care, and implementing and strengthening UNHS
to ensure continuity of care.

Author Contributions: Conceptualization, K.M.P. and P.H.; formal analysis, E.B., K.M.P., L.B.C.,
M.J.M., A.G.S. and P.H.; data collection, E.B. and L.B.C.; writing—review and editing, E.B., K.M.P.,
L.B.C., M.J.M., A.G.S. and P.H. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Research Ethics Committee. CAAE: 39562720.8.0000.0121.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Audiol. Res. 2023, 13 114

References
1. Ministério da Saúde. Available online: http://bvsms.saude.gov.br/bvs/saudelegis/gm/2011/prt1459_24_06_2011.html (ac-

cessed on 20 December 2022).
2. Klossoswski, D.G.; de Godói, V.C.; Xavier, C.R.; Fujinaga, C.I. Assistência integral ao recém-nascido prematuro: Implicações das

práticas e da política pública. Rev. CEFAC 2016, 18, 137–150. [CrossRef]
3. Bittencourt, S.D.D.A.; Vilela, M.E.D.A.; Marques, M.C.D.O.; dos Santos, A.M.; da Silva, C.K.R.T.; Domingues, R.M.S.M.; Reis, A.C.;

Santos, G.L.D. Atenção ao parto e nascimento em Maternidades da Rede Cegonha/Brasil: Avaliação do grau de implantação das
ações. Ciência Saúde Coletiva 2021, 26, 801–821. Available online: https://www.scielo.br/j/csc/a/4p3vFS9znjmjkKxrXBFdrMM/
?format=pdf&lang=pt (accessed on 20 December 2022). [CrossRef]

4. Neu, N.; Duchon, J.; Zachariah, P. TORCH Infections. Clin. Perinatol. 2015, 42, 77–103. [CrossRef] [PubMed]
5. Domingues, C.S.B.; Duarte, G.; Passos, M.R.L.; Sztajnbok DC das, N.; Menezes, M.L.B. Protocolo Brasileiro para Infecções

Sexualmente Transmissíveis 2020: Sífilis congênita e criança exposta à sífilis. Epidemiol. Serviços Saúde 2021, 30, 1–10. Available
online: https://www.scielo.br/j/ress/a/SwXRF6pXG3hX58K86jDSckv/?format=pdf&lang=es (accessed on 20 December 2022).
[CrossRef]

6. Ministério da Saúde. Pré-natal e Puerpério: Atenção Qualificada e Humanizada. 2006. Available online: http://bvsms.saude.gov.
br/bvs/publicacoes/manual_pre_natal_puerperio_3ed.pdf (accessed on 20 December 2022).

7. Gontijo, M.G. Fatores de Risco Associados a Toxoplasmose Gestacional nas Unidade Básicas de Saúde dos Setores Vila Nova e
Sevilha de Gurupi, Tocantins, Brasil. Rev. CEREUS 2014, 6, 145–157. Available online: http://ojs.unirg.edu.br/index.php/1/
article/view/793 (accessed on 20 December 2022).

8. Rocha, M.D.O.; Rocha, L.M.D.S.; Pimenta, M.P.D.C.; Caldeira, C.G.; Damas, D.P.; Pimentel, J.P.; de Aguiar, R.A.L.P.; Quintino,
N.D.; Cardoso, C.S. Tendência temporal e perfil da mortalidade infantil por malformação congênita em uma região de saúde de
Minas Gerais. Rev. Eletrônica Acervo Saúde 2021, 13, e6808. [CrossRef]

9. Lopes, M.K.D.; Santos, T.M.M. Comparison of Indicators of Risk of Deafness in Newborns Studied in the Years 1995 and 2005. Int.
Arch. Otorhinolaryngol. 2011, 15, 35–40. Available online: http://www.arquivosdeorl.org.br/conteudo/acervo_port.asp?id=738
(accessed on 20 December 2022).

10. Queiroz, K.M.P.; Paredes, H.D.M.T.; Costa, A.C.S.; Silva, M.O.C.; Costa, F.V.; Lima, L.A.V.; Carmo, C.N.; Capelli, J.C.S.; Correa,
V.O.S. Infecções congênitas em um hospital público de referência em Macaé, Rio de Janeiro, no biênio 2016–2017. Rev. Saúde
Pública Paraná 2021, 4, 29–43. [CrossRef]

11. da Saúde, M. Boletim Epidemiológico de Sífilis–2018|Departamento de Doenças de Condições Crônicas e Infecções Sexualmente
Transmissíveis. Available online: http://www.aids.gov.br/pt-br/pub/2018/boletim-epidemiologico-de-sifilis-2018 (accessed on
20 December 2022).

12. da Saúde, M. Boletim Epidemiológico de Sífilis 2021|Departamento de Doenças de Condições Crônicas e Infecções Sexualmente
Transmissíveis. Available online: http://www.aids.gov.br/pt-br/pub/2021/boletim-epidemiologico-de-sifilis-2021 (accessed on
20 December 2022).

13. da Saúde, M. Boletim Epidemiológico HIV/Aids 2018|Departamento de Doenças de Condições Crônicas e Infecções Sexualmente
Transmissíveis. Available online: http://www.aids.gov.br/pt-br/pub/2018/boletim-epidemiologico-hivaids-2018 (accessed on
20 December 2022).

14. da Saúde, M. Boletim Epidemiológico HIV/Aids 2021|Departamento de Doenças de Condições Crônicas e Infecções Sexualmente
Transmissíveis. Available online: http://www.aids.gov.br/pt-br/pub/2021/boletim-epidemiologico-hivaids-2021 (accessed on
20 December 2022).

15. Departamento Científico de Neonatologia. Toxoplasmose congênita Documento Científico. Available online: https://www.sbp.
com.br/fileadmin/user_upload/22620c-DC_-_Toxoplasmose_congenita.pdf (accessed on 20 December 2022).

16. Marin, L.J.; Santos de Carvalho Cardoso, E.; Bispo Sousa, S.M.; Debortoli de Carvalho, L.; Marques Filho, M.F.; Raiol, M.R.;
Gadelha, S.R. Prevalence and clinical aspects of CMV congenital Infection in a low-income population. Virol. J. 2016, 13, 148.
[CrossRef]

17. Chuang, C.Á.; Ramos, H.H.; Zelada, B.Ú.; López, C.M.T.; Villavicencio, L.L.; Peret, L.M.; Gonzalez Munoz, C.; Barria Espinoza, T.;
Izquierdo Copiz, G. Cribado de infección por citomegalovirus congénito en recién nacidos de alto riesgo. Rev. Chil. Infectología
2021, 38, 45–53. Available online: https://www.scielo.cl/scielo.php?pid=S071610182021000100045&script=sci_arttext (accessed
on 20 December 2022). [CrossRef]

18. Moraes, M.M.D.; Cruz, A.C.R.; Silva, D.D.F.L.D.; Sagica, F.D.E.S.; Santos, E.C.D.O. Trajetória da rubéola no Estado do Pará, Brasil:
Rumo à erradicação. Rev. Pan-Amaz. Saúde 2015, 6, 11–20. [CrossRef]

19. Joint Committee on Infant Hearing. Year 2007 Position Statement: Principles and Guidelines for Early Hearing Detection and
Intervention Programs. Pediatrics 2007, 120, 898–921. [CrossRef] [PubMed]

20. Joint Committee on Infant Hearing. Year 2019 Position statement: Principles and guidelines for early hearing detection and
intervention programs. Jt. Comm. Infant Hear. 2019, 4, 1–44.

21. Lewis, D.; Antonio, S.; Marone, M.; Mendes, B.; Laercio, O.; Cruz, M.; Nóbrega, M. Multiprofessional committee on auditory
health -COMUSA Summary. Braz. J. Otorhinolaryngol. 2010, 76. Available online: https://www.scielo.br/j/bjorl/a/6Ffk6
pTDGccSf4NWFTXy5zH/?lang=en&format=pdf (accessed on 20 December 2022).

http://bvsms.saude.gov.br/bvs/saudelegis/gm/2011/prt1459_24_06_2011.html
http://doi.org/10.1590/1982-021620161814515
https://www.scielo.br/j/csc/a/4p3vFS9znjmjkKxrXBFdrMM/?format=pdf&lang=pt
https://www.scielo.br/j/csc/a/4p3vFS9znjmjkKxrXBFdrMM/?format=pdf&lang=pt
http://doi.org/10.1590/1413-81232021263.08102020
http://doi.org/10.1016/j.clp.2014.11.001
http://www.ncbi.nlm.nih.gov/pubmed/25677998
https://www.scielo.br/j/ress/a/SwXRF6pXG3hX58K86jDSckv/?format=pdf&lang=es
http://doi.org/10.1590/s1679-4974202100005.esp1
http://bvsms.saude.gov.br/bvs/publicacoes/manual_pre_natal_puerperio_3ed.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/manual_pre_natal_puerperio_3ed.pdf
http://ojs.unirg.edu.br/index.php/1/article/view/793
http://ojs.unirg.edu.br/index.php/1/article/view/793
http://doi.org/10.25248/reas.e6808.2021
http://www.arquivosdeorl.org.br/conteudo/acervo_port.asp?id=738
http://doi.org/10.32811/25954482-2021v4n4p29
http://www.aids.gov.br/pt-br/pub/2018/boletim-epidemiologico-de-sifilis-2018
http://www.aids.gov.br/pt-br/pub/2021/boletim-epidemiologico-de-sifilis-2021
http://www.aids.gov.br/pt-br/pub/2018/boletim-epidemiologico-hivaids-2018
http://www.aids.gov.br/pt-br/pub/2021/boletim-epidemiologico-hivaids-2021
https://www.sbp.com.br/fileadmin/user_upload/22620c-DC_-_Toxoplasmose_congenita.pdf
https://www.sbp.com.br/fileadmin/user_upload/22620c-DC_-_Toxoplasmose_congenita.pdf
http://doi.org/10.1186/s12985-016-0604-5
https://www.scielo.cl/scielo.php?pid=S071610182021000100045&script=sci_arttext
http://doi.org/10.4067/S0716-10182021000100045
http://doi.org/10.5123/S2176-62232015000100003
http://doi.org/10.1542/peds.2007-2333
http://www.ncbi.nlm.nih.gov/pubmed/17908777
https://www.scielo.br/j/bjorl/a/6Ffk6pTDGccSf4NWFTXy5zH/?lang=en&format=pdf
https://www.scielo.br/j/bjorl/a/6Ffk6pTDGccSf4NWFTXy5zH/?lang=en&format=pdf


Audiol. Res. 2023, 13 115

22. da Saúde, M. Diretrizes de Atenção da Triagem Auditiva Neonatal. Available online: http://bvsms.saude.gov.br/bvs/
publicacoes/diretrizes_atencao_triagem_auditiva_neonatal.pdf (accessed on 20 December 2022).

23. Januário, G.C.; Lemos, S.M.A.; de Lima Friche, A.A.; Alves, C.R.L. Quality indicators in a newborn hearing screening service.
Braz. J. Otorhinolaryngol. 2015, 81, 255–263. [CrossRef]

24. Vernier, L.S.; Cazella, S.C.; Levandowski, D.C. Triagem Auditiva Neonatal: Protocolos, obstáculos e perspectivas de
fonoaudiólogos no Brasil-10 anos da Lei Federal Brasileira 12.303/2010. CoDAS 2020, 34, e20200331. [CrossRef]

25. Ribeiro, G.E.; Weber, S.A.T.; da Silva, D.P.C. Territorial distribution and quality indicators of compulsory Neonatal Hearing
Screening in Brazil after Law 12,303/2010. Rev. CEFAC 2020, 22, e7919. [CrossRef]

26. de Avila, A.T.V.; Teixeira, A.R.; Vernier, L.S.; Silveira, A.L. Universal neonatal hearing screening program at a university hospital:
An analysis using quality indicators. Rev. CEFAC 2021, 23, e4421. [CrossRef]

27. Weinstein, M.C.A.; Durante, A.S. Triagem auditiva em neonatos. In Lopes of Novo Tratado de Fonoaudiologia; Manole: Barueri, Brazil,
2011; pp. 145–148.

28. da Saúde, M. Decreto nº 7.612, de 17 de novembro de 2011; Institui o Plano Nacional dos Direitos da Pessoa com Deficiência–Plano
Viver sem Limite, Presidência da República, Casa Civil: Brasília, Braxil, 2011.

29. de Mattos, W.M.; Cardoso, L.F.; Bissani, C.; Pinheiro, M.M.C.; Viveiros, C.M.; Carreirão Filho, W. Análise da implantação de
programa de triagem auditiva neonatal em um hospital universitário. Rev. Bras. Otorrinolaringol. 2009, 75, 237–244. [CrossRef]

30. Kemp, A.A.T.; Delecrode, C.R.; da Silva, G.C.; Martins, F.; Frizzo, A.C.F.; Cardoso, A.C.V. Neonatal hearing screening in a low-risk
maternity hospital in São Paulo state. Braz. J. Otorhinolaryngol. 2015, 81, 505–513. [CrossRef]

31. Onoda, R.M.; de Azevedo, M.F.; dos Santos, A.M.N. Triagem auditiva neonatal: Ocorrência de falhas, perdas auditivas e
indicadores de riscos. Braz. J. Otorhinolaryngol. 2011, 77, 775–783. [CrossRef] [PubMed]

32. Cavalcanti, H.G.; de Melo, L.P.F.; Buarque, L.F.S.F.; Guerra, R.O. Overview of newborn hearing screening programs in Brazilian
maternity hospitals. Braz. J. Otorhinolaryngol. 2014, 80, 346–353. [CrossRef] [PubMed]

33. Lima, M.C.M.P.; Rossi, T.R.D.F.; Françozo, M.D.F.D.C.; Collela-Santos, M.F.; Correa, C.R. Analysis of neonatal hearing screening
program performed on an outpatient basis: Analysis of an outpatient hearing screening program. Int. J. Pediatr. Otorhinolaryngol.
2015, 79, 2227–2233. [CrossRef] [PubMed]

34. Sabbag, J.C.; de Lacerda, A.B.M. Rastreamento e monitoramento da Triagem Auditiva Neonatal em Unidade de Estratégia de
Saúde da Família: Estudo-piloto. CoDAS 2017, 29, e20160102. Available online: https://www.scielo.br/pdf/codas/v29n4/en_23
17-1782-codas-29-4-e20160102.pdf (accessed on 20 December 2022). [CrossRef] [PubMed]

35. Galvão, M.B.; Fichino, S.N.; Lewis, D.R. Processo do diagnóstico audiológico de bebês após a falha na triagem auditiva neonatal.
Distúrbios Comun. 2021, 33, 416–427. [CrossRef]

36. Comitê Multiprofissional em Saúde Auditiva. Triagem Auditiva Neonatal Universal em Tempos de Pandemia. 2020. Available
online: https://www.sbfa.org.br/portal2017/pdf/cvd19-nota-tecnica-comusa.pdf (accessed on 20 December 2022).

37. Didoné, D.D.; Garcia, M.V.; Kunst, L.R.; Vieira, E.P.; da Silveira, A.F. Correlação dos indicadores de risco para deficiência auditiva
com a “Falha” na triagem auditiva neonatal. Saúde 2013, 39, 113–120. [CrossRef]

38. Botasso, K.D.C.; Lima, M.C.P.M.; Correa, C.R.S. Association between failure in otoacoustic emissions and risk indicator for
hearing loss. Rev. CEFAC 2021, 23, e10620. [CrossRef]

39. Vanassi, B.M.; Parma, G.C.; Magalhaes, V.S.; dos Santos, A.C.C.; Iser, B.P.M. Congenital anomalies in Santa Catarina: Case
distribution and trends in 2010–2018. Rev. Paul. Pediatr. 2022, 40, e2020331. [CrossRef]

40. Pereira, P.K.S.; Martins, A.D.S.; Vieira, M.R.; de Azevedo, M.F. Programa de triagem auditiva neonatal: Associação entre perda
auditiva e fatores de risco. Pró-Fono Rev. Atualização Científica 2007, 19, 267–278. [CrossRef]

41. Choi, K.Y.; Lee, B.S.; Choi, H.G.; Park, S.K. Analysis of the Risk Factors Associated with Hearing Loss of Infants Admitted to a
Neonatal Intensive Care Unit: A 13-Year Experience in a University Hospital in Korea. Int. J. Environ. Res. Public Health 2020,
17, 8082. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_atencao_triagem_auditiva_neonatal.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_atencao_triagem_auditiva_neonatal.pdf
http://doi.org/10.1016/j.bjorl.2014.08.008
http://doi.org/10.1590/2317-1782/20212020331
http://doi.org/10.1590/1982-0216/20202247919
http://doi.org/10.1590/1982-0216/20212344421
http://doi.org/10.1590/S0034-72992009000200013
http://doi.org/10.1016/j.bjorl.2015.07.010
http://doi.org/10.1590/S1808-86942011000600015
http://www.ncbi.nlm.nih.gov/pubmed/22183285
http://doi.org/10.1016/j.bjorl.2014.05.005
http://www.ncbi.nlm.nih.gov/pubmed/25183186
http://doi.org/10.1016/j.ijporl.2015.10.009
http://www.ncbi.nlm.nih.gov/pubmed/26602554
https://www.scielo.br/pdf/codas/v29n4/en_2317-1782-codas-29-4-e20160102.pdf
https://www.scielo.br/pdf/codas/v29n4/en_2317-1782-codas-29-4-e20160102.pdf
http://doi.org/10.1590/2317-1782/20172016102
http://www.ncbi.nlm.nih.gov/pubmed/28813070
http://doi.org/10.23925/2176-2724.2021v33i3p416-427
https://www.sbfa.org.br/portal2017/pdf/cvd19-nota-tecnica-comusa.pdf
http://doi.org/10.5902/223658345750
http://doi.org/10.1590/1982-0216/202123110620
http://doi.org/10.1590/1984-0462/2022/40/2020331
http://doi.org/10.1590/S0104-56872007000300005
http://doi.org/10.3390/ijerph17218082

	Introduction 
	Materials and Methods 
	Design and Study Site 
	Screening and Data-Collection Procedure 
	Outcome Variable 
	Main Exposure Variable and Covariates 
	Data Analysis 
	Ethical Aspects 

	Results 
	Discussion 
	Conclusions 
	References

