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ABSTRACT
Purpose: To describe the results obtained in a newborn hearing screening program in the city of Cuiabá (MT), Brazil, in the period
from 2009 to 2010. Methods: We analyzed the otoacoustic emissions results of 1964 low-risk and 123 high-risk newborns, archived
in the computer of the service, regarding the amount of those who passed or failed the screening. Results: In the low-risk group,
94.5% passed, 1.2% failed and 4.3% did not return for re-test. In the high-risk group, 71.54% passed, 3.2% failed and 25.4% did
not return for re-test. Conclusion: The results obtained by the program are in agreement with the expectations of international and
national institutions.
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INTRODUCTION
Newborn hearing screening programs are important because it aims early detection of hearing impairment and are
viable due to the low cost and ease of execution under training
and supervision(1).
There are several objective and subjective methods to
assess the integrity of the auditory system in newborns (NB),
both containing clinical advantages and disadvantages.
The otoacoustic emissions (OAE) test is an objective assessment of the peripheral auditory system pre-neural, which has
the advantage of being a fast, noninvasive, easy to interpret and
has high specificity and sensitivity, that observe the responses
from the cochlea without depend on neurological conditions
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of the newborn(2).
The OAE are a type of acoustic energy generated by the
contraction of the outer hair cells in the cochlear active mechanism that spread to the middle ear and external auditory
canal, where they can be captured(3).
Since 1998, with the creation of support group for newborn
hearing screening, several programs were implemented in the
country, and currently there is a need to confirm the principles
and the references to monitor the effectiveness of programs
for universal newborn hearing screening(4).
At the moment, records were not notified of publications
on the subject in the state of Mato Grosso, Brazil. Thus, this
study aimed to examine whether the results obtained in a newborn hearing screening program in the city of Cuiabá (MT),
Brasil, are consistent with the expectation of the international
and national institutions.
METHODS
The research was initially approved by the Research
Ethics Committee of the Julio Müller University Hospital of the Universidade Federal de Mato Grosso (UFMT)
under number 735/CEP-HUJM/09, and used the database
of the Centro de Diagnóstico Auditivo de Cuiabá (CEDAC), authorized by the participants and the institution.
It was conducted a retrospective study, which analyzed the tests
done from July 2009 to October 2010 in a newborn hearing
screening service in the private sector of the city of Cuiabá
(MT), Brazil.

Newborn hearing screening in Cuiabá – MT, Brazil

Data were collected from newborns (NB) who were submitted to hearing screening through the capture of transient
otoacoustic emissions (TOAE), in order to analyze the functionality of the outer hair cells and rule out the possibility of
hearing loss. The infants belonged to one of two groups: high
or low risk for hearing loss. The low-risk group consisted of
1964 newborns and the high-risk group, of 123 newborns,
totaling 2087 NB (1052 females and 1035 males). The risk
criteria for hearing loss considered in this study were in accordance with that proposed by the Joint Comittee on Infant
Hearing (JCIH)(5).
According to the Support Group for Universal Newborn
Hearing Screening (GATANU), we considered as “passing”
criterion in the screening the presence of responses greater
than 6 dB in at least three frequency bands (frequencies tested were 1, 1.5, 2, 3 and 4 KHz) with reproducible response
greater than 50%.
The protocol used in this study was suggested by GATANU(5), that is, infants of both groups were screened using TOAE
(step 1) and, if they failed the test, they should return for a
retest in 15-30 days (step 2). Those infants who failed after
retest would be referred for diagnostic services for otorhinolaryngological evaluation, Brain Evoked Response Audiometry
(BERA), tympanometry and behavioral assessment.
Were included in the sample tests of newborns under the
age of three months. Data collection in the low-risk group
was carried out outside the maternity hospital, when the family spontaneously sought the service to do the OAE, which
was characterized as an optional newborn hearing screening
(NHS); the high-risk NB were submitted to hearing screening
at the intensive care unit (ICU) where they were admitted, and
only the infants considered by the neonatologist as apt were
evaluated. The high-risk group was assessed once a week,
which explains the lower number of participants in this group.
Data collection was carried out through the analysis of the
results stored in the computer of a private service in the city
of Cuiabá (MT), Brazil. In addition to analyzing the results
of TOAE, their correlations with age and gender were also
analyzed.
The equipment used for data collection of the OAE was
from Biologic®, Model 480 NAVPRO.
The results were descriptively analyzed by calculating the
mean, median, minimum, maximum and standard deviation. To
compare the high- and low-risk groups, as well as genders, it was
used the Chi-square test, considering a significance level of 5%.
RESULTS
In the low-risk group 1792 NB (91.24%) passed the NHS,
and 172 (8.76%) failed. After the retest these indexes changed
to 1856 (94.50%) of “pass” and 24 (1.22%) of “fail”, and 84
(4.28%) of the infants did not return to the service for completion of the hearing screening.
In the high-risk group, 81 NB (65.85%) passed the NHS
and 42 (34.15%) failed. After retest, these ratios changed to
88 (71.54%) “pass” and four (3.25%) “fail”, and 31 (25.21%)
of the infants did not return to the service for completion of
the hearing screening.
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Figure 1 shows the sample distribution according to gender,
and the result of the test and retest steps of the newborn hearing
screening, for both low- and high-risk groups.

Note: HR = high risk; LR = low risk; NHS = newborn hearing screening

Figure 1. Distribution of sample according to gender and results in
the test and retest steps of neonatal hearing screening, for the low
and high-risk

Descriptive statistical analysis of the age (in days) of the
infants at the time of hearing screening can be found in Table 1.
The inferential analysis comparing the number of infants
who passed and failed in steps 1 and 2 of the NHS between the
low- and high-risk groups showed that there was a significant
difference (p<0.001), with a greater number of NB that passed
the screening in the low-risk group.
There was no difference between the responses observed
according to the variable gender in the group of infants who
passed or in the groups who failed, both in high- and low-risk
groups, in steps 1 and 2 of the NHS (Table 2).
DISCUSSION
In this study we can observe a higher failure rate in the
NHS for the high-risk group, when compared to the low-risk
group, and this difference was significant. This finding may
be explained by risk factors for hearing loss that permeate
the lives of these infants, as well as several events during the
test, such as environmental noise, noisy breathing or noise
of oxygen equipment that in some cases cannot be removed
during the test(6).
The indexes of “pass”/”failure” in the NHS for high- and
low-risk groups are in accordance to the recommendations
of international and national institutions(4,5), namely values
lower than 4%. International and national studies(7-15) differ
as to the results found in the various stages, from screening
to diagnosis (Chart 1). These differences may be due to the
different protocols used, which influences the specificity and
sensitivity of screening or even socio-economic differences
between countries that performed each study.
It also stands out the significant values found in relation to
the dropout rates or abandonment in both groups. Similar data
Rev Soc Bras Fonoaudiol. 2011;16(4):454-8
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Table 1. Description of the age (in days) at the time of newborn hearing screening for groups at high and low risk
Group

n

Median

Minimum

Maximum

Percentile 25

Percentile 75

Total (HR+LR)

2087

12

2

LR total

1964

13

2

90

9

19

90

10

20

LR-P

1792

13

LR-F

172

13

2

90

10

20

3

89

10

21.5

HR total

123

8

2

18

6

9

HR-P
HR-F

81

8

2

18

6

9

42

6.5

2

15

5

8

Note: NB= newborn; HR = high risk; LR = low risk; P = passed; F = failed

Table 2. Comparison of the groups that passed and failed on the newborn hearing screening according to the gender and risk group
High risk x Low risk
p-value

Female x Male (LR)
p-value

Female x Male (HR)
p-value

NB passed – step 1

<0.001*

0.449

0.977

NB passed – step 2

<0.001*

0.988

1.00

NB failed – step 1

<0.001*

0.449

0.977

NB failed– step 2

<0.001*

0.988

1.00

* Significant values (p<0.05) – Chi-square test
Note: NB = newborn; HR = high risk; LR = low risk

can be found in other national and international studies(16-18).
The importance of the NHS should be more widely promoted
both for patients and health professionals, especially pediatricians, who deal with these infants and should encourage
the return to service for completing the NHS. This finding
corroborates other studies(12,19-23).
It is important to note the need for information regarding
the importance of early diagnosis of deafness, as well as the
methods used to carry them out to the health professionals
involved in the pre and post pregnancy, as well as to the patients(24-25). This fact can be explained by failures in the process
of professional education, lack of interest or downgrade of
them.
Other factors that may be related to the evasion of the
existing services at the NHS are: low attendance at prenatal
care, more than one child in the family, lack of partner and
family support to assist in displacement and low maternal
education(22). It is suggested, therefore, that future studies can
clarify these factors.
On the world stage, the NHS has been performed and
despite the barriers encountered, still being carried out and
perfected in accordance with the possibilities of each place(26).
In Brazil, there was a great advance in public policies with
the creation of National Policy of Hearing Care by Decree
GM/MS No. 2073 of 09.28.2004 and the Law of the National
Newborn Hearing Screening No. 12303 of 02/08/2010, in
order to effect the early detection of deafness and support to
individuals with hearing impairment, which should be widely
publicized and enforced by society.
Developed countries and countries in development has
common barriers to implant the NHS such as: lack of suitable environment for testing, few qualified professionals
available to perform the NHS on the weekends, lack of sector
monitoring and rehabilitating hearing impaired people, and
Rev Soc Bras Fonoaudiol. 2011;16(4):454-8

lack of information about the benefits of early detection of
deafness(27).
There was variability in the distribution of genres in both
the total sample and among those who passed and failed in
both low- and high-risk groups, and it was not observed a
significant tendency of results related to gender, except in the
high-risk group in step 2, in which there was a predominance of
female infants among those who passed. We found no studies
that prove the prevalence of hearing loss related to gender, it
is known that individuals females have a higher number of
outer hair cells and the presence of a higher prevalence of
spontaneous otoacoustic emissions (SOAE)(28).
The mean age was higher in the low-risk group, because
this was seen outside the maternity unlike the high risk newborns that were assessed in maternity, reinforcing the idea that
the NHS should be performed, preferably before discharge
hospital, aimed at early detection of hearing impairment. When
comparing studies that were evaluated universal NHS and optional NHS, it can be seen the precocity evaluations of universal
programs, but in the rate of avoidance of these studies, we find
great variability of results, it is not possible to make a determination directly proportional between the dropout index of the
programs and type of screening program(12,13,16,19,20,29-30). This
study was conducted with the population assessed at a private
service and therefore belong to a middle socioeconomic level.
The possibility that economically disadvantaged groups would
be greater failure rate in the NHS, thought in the beginning was
not sustained; when comparing studies performed in private
clinics(13,29) with others conducted in public places(11,15,19,28), we
cannot establish a direct relationship between socioeconomic
level and failure rate at the NHS, because the values were
varied between groups.
Finally, we highlight the need to use an information system
for data management services for the NHS to be possible to
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Chart 1. Results of newborn hearing screening (NHS) obtained in other studies

Authors

n

Pass

Fail Step 1

Follow-up

Diagnosis

Evasion or
dropout

%

%

%

%

%

Scope
Evaluated
90.6% of NB
through TOAE

Chapchap e Segre (2001)(11)

4196

98.3

1.7

82.2

0.2

0.3

Durante et al. (2004)(16)

1033

93.9

6.1

73

0.7

6.8

UNHS

8.2

Evaluated
99.8% of NB
through TOAE
and BERA

Low et al. (2005)(9)

36175

99.4

0.6

83.6

-

Pádua et al. (2005)(12)

1127

90.5

9.5

38.1

3.2

31.9

Evaluated
61.2% of
NB through
DPOAE and
EBR

Abdullah et al. (2006)

3762

80.3

19.7

81.6

9.7

18.4

Evaluated
89.2 of NB
through TOAE

Dantas et al. (2009)(13)

1626

80.9

19.1

11.9

5.7

7.2

Optional
screening
through TOAE

625

73.3

26.7

68.2

0.32

-

Evaluated
81.7% of NB
through TOAE
and EBR

Bevilacqua et al. (2010)(15)

11466

77.8

22.2

80.2

3.33

4.5

Evaluated
90.52% of NB
through TOAE

Present study
(Low risk)

1964

91.2

8.7

51.1

1.2

4.3

Present study
(High risk)

123

65.8

34.1

26.2

3.2

25.2

Mattos et al. (2009)

(14)

Optional
screening at
NB of high
and low risk

*Adapted from: Durante et al. (1)
Note: NB = newborn; TOAE = transient otoacoustic emissions; DPOAE = distortion product otoacoustic emission; UNHS = universal newborn hearing
screening; BERA = brain evoked response audiometry; EBR = eye blink reflex

obtain the national prevalence of hearing loss and to establish,
then, the epidemiological profile of the country(30).
To improve the NHS program in question, it is proposed
greater integration of the health team that serves the NB through active search among professionals, in order to decrease the
dropout rate of children and that they are accompanied by the
diagnosis, fitting and rehabilitation, if necessary.

CONCLUSION
We conclude therefore that the results obtained by the program are consistent with the expectation of the international
and national institutions and contributes to a multicenter study
in Brazil. We emphasize the importance of active accompaniment of patients during the screening, to avoid large dropout
rate at this stage.
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RESUMO
Objetivo: Descrever os resultados obtidos em um programa de triagem auditiva neonatal, localizado na cidade de Cuiabá (MT) no
período de 2009 a 2010. Métodos: Foram analisados os exames de emissões otoacústicas de 1964 recém-nascidos de baixo risco
e de 123 recém-nascidos de alto risco, arquivados no computador do serviço, em relação à quantidade dos que passaram ou
falharam na triagem. Resultados: No grupo de baixo risco 94,5% dos sujeitos passaram; 1,2% falharam e 4,3% não retornaram
para o reteste. No grupo de alto risco, 71,54% passaram; 3,2% falharam e 25,4% não retornaram para o reteste. Conclusão: Os
resultados obtidos pelo programa estão de acordo com as expectativas de órgãos internacionais e nacionais.
Descritores: Triagem; Triagem neonatal; Perda auditiva; Audição; Recém-nascido
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