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ABSTRACT
Purpose: to analyze the evasion rate of the Newborn Hearing Screening program’s 
retest, to verify whether the presence of risk indicators for hearing loss influences it, 
and to describe which risk indicators for hearing loss occur more frequently in these 
cases. 
Methods: 1,287 newborns/infants participated, who were screened between June 
2015 and June 2018. All of them obtained “fail” as the Newborn Hearing Screening 
result, were referred to the retest and did not attend it. Information related to the occur-
rence of risk indicators for hearing loss was observed. 
Results: the study found that the evasion rate was of 15.23%. The presence of risk 
indicators for hearing loss did not show an association with non-attendance at this 
stage of the program (p-value = 0.087). The most frequent indicators in the cases of 
non-attendance at the retest were: ototoxic medication use and intensive care unit stay 
for more than five days. 
Conclusion: high evasion rate of the retest has been observed. It has been found that 
the presence of risk indicators did not influence the retest evasion rate. Use of ototoxic 
medication and stay at the intensive care unit were the most frequent indicators among 
those who did not attend the retest.
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INTRODUCTION

In the first years of life, hearing is essential for the 
typical development of oral language acquisition. Being 
deprived of hearing in this period impairs not only the 
communicative development but also the child’s global 
development, causing loss in their social, cultural and 
intellectual contexts1,2.

Hearing Loss (HL) is the most frequent sensorial 
deficit occurring in human beings3. According to data 
from the World Health Organization (WHO), 466 million 
people suffer from some degree of HL, 34 million of 
which are children4.

Despite advances in technology and diagnosis 
techniques, the incidence of people presenting such 
disorders is increasing, and tends to keep growing in 
the next decades, as the current figures of people with 
hearing loss are foreseen to double by 20504. However, 
WHO estimates that 60% of these cases in children 
may be avoided by means of preventive measures and 
public health strategies5.

The Newborn Hearing Screening (NHS) is the gold 
standard strategy, the most effective means of detecting 
newborns and infants suspected to have HL in their 
early childhood6. This program is part of the Brazilian 
National Auditory Healthcare Policy, established by 
Regulation GM/MS no. 2,073 of 2004. Conducting the 
screening is the first step in an auditory health program 
and must be preferably carried out before hospital 
discharge, with the intention of enabling early diagnosis 
and intervention, since these factors are crucial for 
the success in auditory and language development in 
children with HL7. In Brazil, it’s been obligatory since 
2010, as enforced by the Federal Law 12,303/10.

It should be highlighted that the occurrence of 
HL is up to 10 times higher in high-risk newborns8. In 
literature9, 10 factors characterized as risk indicators 
of hearing loss (RIHL) are described, namely: parents’ 
concern regarding their children’s development, 
auditory, speech or language development, history 
of deafness in the family, ICU stay for more than five 
days, ototoxic medication use, mechanical venti-
lation, hyperbilirubinemia with exchange transfusion, 
low Apgar score in the first minutes of life (0 to 4 in 
the first minute, or 0 to 6 in the fifth minute), weight 
at birth below 1,500 grams, and prematurity. Besides 
these, congenital infections, craniofacial anomalies, 
HL-associated genetic syndromes, neurodegenerative 
disorders, bacterial or viral infections, head injury, 
and chemotherapy are also considered RIHL. These 

complications are taken into account when choosing 
the most adequate NHS protocol for each case.

As for the NHS result, it’s considered positive when 
the newborn presents an unsatisfactory result, i.e., 
“fail” in screening, and is suspected to have HL; and 
negative, in those who show “pass” result in the test, 
being discharged concerning their hearing. In cases 
whose NHS results in “fail”, it’s necessary to perform 
the retest, which should take place in up to 30 days 
after hospital discharge9,10.

Among the quality indicators of an NHS program, 
are included the rates of adherence and evasion of 
the retest, which must be conducted in at least 90% 
of newborns that have obtained inconsistent results 
in screening10. However, this figure is far from being 
reached in Brazilian reality. National studies show the 
low rate of attendance at retest - data that mars the 
effectiveness of the program, since the low commitment 
of parents to concluding the diagnosis negatively 
impacts the continuity of the program’s stages11-13.

Currently, the high rate of retest evasion is 
considered to be one of the greatest challenges for 
detection and intervention to happen at the appropriate 
time, which would make possible the good prognosis 
for the communicative and educational development of 
the newborn and/or infant. An internationally conducted 
research concluded that this rate is higher in underde-
veloped countries, in which effective measures for the 
public health development are still precarious14.

Having this context in view, the purpose of this study 
was to analyze the rate of evasion of the Newborn 
Hearing Screening program retest, and whether the 
presence of risk indicators of hearing loss influences it, 
in addition to describing which RIHL are more frequent 
in these cases.

METHODS

This study was designed as a quantitative descriptive 
cross-sectional study, carried out in a public maternity 
of a university hospital, from June 2015 to June 2018. 
It was approved by the Research Ethics Committee 
of the Federal University of Santa Maria under the 
approval number 2,538,043. All of those responsible for 
the newborns agreed to participate in the study, thus 
signing the informed consent form (ICF), in compliance 
with the National Health Council’s Resolution 466/2012.

Included in the study were newborns and infants (up 
to three months of age) who had NHS performed and 
obtained “fail” result, but who did not attend retest.
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Throughout the time of the study, 7,626 newborns 
and infants were screened in the Newborn Hearing 
Screening Program of the abovementioned institution; 
of these, 1,287 became the subjects of this study, 
having failed the NHS and being referred to the retest 
stage. In the medical records of the sample group, infor-
mation related to the presence of RIHL was observed.

The NHS program of the hospital in question 
benefits newborns still in the maternity, before hospital 
discharge, and in their Audiology clinic. For better 
examining conditions, the newborn was in natural 
sleep, on its mother arms or in the cradle. Following 
international10 and national9 guidelines, all newborns 
not presenting RIHL were screened with the TOAE 
procedures, while those presenting some indicator 
were submitted to AABR. Both procedures made use of 
the Otometrics Accuscreen equipment, which presents 
an automatic response criterion. The NHS response 
was considered “pass” in the presence of TOAE and/
or AABR, and “fail” when there was no response. Thus, 
the newborns who obtained “fail” in the screening 
were referred to retest, to be performed within 15 days. 
The retest protocol used in this program consisted of 
performing the AABR by means of the abovementioned 
equipment. In such cases, the person responsible for 
the newborn had previously signed a Statement of 
Responsibility developed by the NHS program, through 
which they are committed to, and made responsible 
for, returning for the retest. The strategy of signing such 
statement was an alternative found by the service in 
question to decrease evasion rate of the NHS retest15.

The data inserted in an electronic spreadsheet were: 
evasion rate in the retest stage, i.e., the non-attendance 
at retest after failing in the NHS; and the occurrence of 
different RIHL of newborns and/or infants that did not 
attend such stage of audiological diagnosis foreseen 
in the auditory health program. These data were 
submitted to statistical analysis by means of Pearson’s 
chi-squared test, besides the descriptive analysis of the 
results.

RESULTS

Of the total sample of 7,627 newborns screened 
during the evaluation period at the hospital in question, 
16% (n = 1,287) needed reassessment, and were thus 
referred to retest. The evasion rate of the NHS retest 
was of 15.2% of the sample, i.e., 196 newborns did not 

adhere to continuing the stages of the program, not 
attending the retest.

In Figure 1, there can be seen the flowchart with the 
sampling of newborns screened by the NHS program 
between the years of 2015 and 2018.

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7,627 screened newborns 

1,287 needed to be retested 

1,097 without 
RIHL 

196 didn’t attend the retest 

167 without 
RIHL 

29 with RIHL 

Key: RIHL: Risk Indicator for Hearing Loss

Figure 1. Flowchart with the sample of newborns screened by 
the Newborn Hearing Screening program: need of retest, evasion 
of retest, and occurrence of risk indicators

In the sequence, it was analyzed whether the 
presence of risk indicators for hearing loss had influ-
enced the attendance for performing the retest, by 
means of the Pearson’s chi-squared test, in newborns/
infants of a public NHS program (Table 1). Based 
on this analysis, it was found that there had been no 
significant influence of the variable presence of RIHL 
regarding the adherence to this program’s retest stage.

Figure 2 presents the different RIHL found in the 
newborns/infants that didn’t attend the NHS retest. The 
most frequently registered indicator was that of ototoxic 
medication, followed by stay in intensive care unit (ICU) 
for more than five days. It should be highlighted that the 
RIHL could have been associated.
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Key: ICU: Intensive Care Unit; %: Percentage

Figure 2. Occurrence of risk indicators for hearing loss in the total of newborns/infants who didn’t attend retest (n = 29)

Table 1. Attendance for performing Newborn Hearing Screening retest: relation to the occurrence of risk indicators (n = 1,287 newborns/
infants)

Presence at retest Absence at retest P-value

With RIHL 161 (84.7%) 29 (15.3%)
0.8

Without RIHL 930 (84.8%) 167 (15.2%)

Key: RIHL: risk indicators for hearing loss; %: percentage
Statistical Test: Pearson’s chi-squared

DISCUSSION

Data collected between 2015 and 2018 enabled the 
estimating of an evasion rate which was below those 
indicated in national and international guidelines9,10 
for the NHS retest stage. Hence, this study observed 
an expressive abandon rate in this stage. This data’s 
relevance is all the more emphasized in face of the 
impacts of not-diagnosed HL on the newborn’s/infant’s 
development. In addition, it was made evident that 
there had been no influence of the presence of RIHL in 
the retest evasion rate. The use of ototoxic medication 
was pointed out as the indicator of highest occurrence 
in those who didn’t attend the retest.

International recommendations indicate that, in 
order to assure effectiveness of the NHS program, 
it’s necessary that reassessment be performed in at 
least 90% of newborns that failed in screening10. In 
this study, the program reached the rate of 84.8% of 

coverage of these newborns, as the evasion rate of 
retesting was of 15.2% (Figure 1). The retest evasion 
rate in this research present a rate similar to that found 
in another study, which also obtained 15.2% of evasion 
in such stage16. Furthermore, additional researches 
present high retest evasion rates, reaching 24%17, and 
even 29%18. Such rates are worrisome, once they show 
an interruption in the program’s continuity, as well as in 
the audiological follow-up of newborns with RIHL.

These data reflect the difficulty lived by national 
services to meet such effectiveness measures. Social 
inequalities may represent factors that hinder carrying 
out newborn screening tests in accordance with the 
assigned recommendations. A study has observed that 
such tests are more frequently performed in newborns 
of white ethnicity, in which cases those responsible 
for them have health insurance from private institu-
tions, also having higher income. In addition to that, 
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programs, as well as of the impact the RIHL may have 
on the individual’s future auditory health22.

Brazilian studies show high rates of unawareness 
on the part of the family regarding the importance of 
the NHS22,24,25. In one of them, 81.2% of the parents 
and/or adults responsible for the child reported having 
previous knowledge about neither the program nor any 
of the names and terms used in the field24. Along with 
that, another study presents similar rates, reporting 
that only 30% of pregnant women had received infor-
mation related to the NHS during prenatal care. This 
information was mostly given by doctors, followed by 
speech-language-hearing pathologists25.

Hence, the importance of the multidisciplinary team 
is highlighted, particularly the doctor’s role, as it is 
an important strategy for facilitating information to be 
spread regarding the importance of the program and 
of early diagnosis of HL, once the information given by 
pediatricians is known to be influential23. Medical referral 
to the NHS may be emphasized as a contributing factor 
to retest attendance. Yet, literature refers to the lack of 
adequate knowledge on the part of these professionals 
concerning early HL diagnosis26, revealing the need 
of better communication between medical staff and 
speech-language-hearing pathologists. Furthermore, 
attention should be called to the importance and 
necessity of speech-language-hearing pathologists 
integrating, along with the other professionals, the 
team responsible for prenatal care in the national health 
institutions, since they are the professional apt to bring 
awareness and guidance to the population regarding 
aspects related to HL3.

The absence of an integrated discourse involving 
the teams in the maternity hospitals is characteristic of a 
fragmented health system. For this reason, the speech-
language-hearing pathologists and the multidisciplinary 
team are the ones who should do the job of guiding the 
pregnant women, beginning at prenatal care, regarding 
possible alterations experienced in the neonatal stage, 
especially concerning the RIHL27.

As for the occurrence of RIHL in the cases of retest 
evasion, the most frequently registered indicator was 
the use of ototoxic medication, followed by stay in ICU 
for more than five days and mechanical ventilation 
(Figure 2). Additional researches suggest that such 
indicators have greater occurrence due to perinatal 
complications being commonly observed in maternity 
hospitals28,29. However, an important aspect to be 
considered is that indicators may vary according to the 
characteristics of each service. For instance, reference 

better results are expected for the South and Southeast 
regions of Brazil, when compared to its North and 
Northeast regions19. Attention should be called to the 
fact that all places previously mentioned are public 
maternity hospitals of different states in the South and 
Southeast regions of Brazil.

In spite of the relatives’ adherence rate concerning 
the continuation of the NHS program’s stages being 
essential for achieving satisfactory results throughout 
the child’s development20, the performance of NHS still 
presents a low screening coverage, when compared to 
the other newborn screening tests. A study carried out 
in Southern Brazil revealed that 96.5% of the analyzed 
population had been submitted to the heel prick test, 
whereas only 65.8% stated having performed NHS19.

Even though the universality of NHS has been 
foreseen by law for years9,10, the national services’ 
difficulty in assuring the effectiveness of this quality 
indicator is notorious11.

Several studies aimed at identifying the possible 
causes that might justify the non-attendance at the 
program’s consecutive stages. Among these, the most 
frequent were: forgetfulness, unawareness of having 
an appointment scheduled21, lack of public trans-
portation, being at work at the time of the scheduled 
appointment22, lack of interest, difficulty in reconciling 
the appointment with family routine12, low attendance at 
prenatal care, having more than one child, and the lack 
of a partner23.

In such context, this study sought to analyze the 
influence of the RIHL in the retest evasion rate of the 
NHS program. There was no association between the 
retest evasion rate and the presence of RIHL (Table 
1). These results indicate that there being any risk 
indicators in the newborn’s medical history doesn’t 
cause greater concern in the family regarding possible 
HL and its consequences to the child’s development. 
Furthermore, these results suggest that, even with a 
signed Statement of Responsibility, those responsible 
for the newborn don’t attend the evaluation.

This study pioneered in the analysis of the variable 
RIHL and their influence on the retest evasion rate, 
for literature traditionally approaches the RIHL in its 
relation to the screening results. However, in order to 
assure the quality and efficacy of the NHS program, 
the analysis of this variable is made necessary, aiming 
at obtaining information as to how such variables may 
affect the other stages of the program.

It is inferred that the obtained result occur due to the 
newborn’s/infant’s family’s unawareness of the NHS 
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care services for high-risk pregnancies possibly have 
an ICU; therefore, staying there for more than five days 
along with the use of ototoxic medication will be an 
occurring indicator. Such is the case of the maternity 
hospital in question.

Because of unawareness on the part of pregnant 
women, nursing mothers and relatives regarding 
the importance of the NHS, the child auditory health 
programs must develop collective health measures 
aiming at contributing to the training of the profes-
sionals working with basic health care. Moreover, 
the NHS programs should be further integrated to 
the public health functions. An interesting measure 
would be the development of new guidance protocols, 
which may be implemented in primary health care, 
during prenatal care, with the purpose of making the 
population sensitive to and conscious of this issue, 
especially by informing about the RIHL.

CONCLUSION

The retest evasion rate verified in this study is below 
that indicated by national and international guidelines 
(JCIH and COMUSA - Portuguese acronym for multi-
professional committee on auditory health), reaching 
15.2%. It has been verified that the presence of RIHL 
didn’t influence the retest evasion rate. In addition, the 
use of ototoxic medication, followed by stay in ICU for 
more than five days, were the most frequent RIHL in the 
sample group of newborns/infants that didn’t attend at 
the retest stage.
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