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ABSTRACT
Introduction: Hearing impairment compromises the child’s language development and 
learning process. Neonatal screening, diagnosis, and hearing intervention are actions 
that must be carried out for comprehensive hearing healthcare in childhood. Objective: 
To assess access to children’s hearing healthcare services and the factors that influence 
access. Methods: Cross-sectional study with 104 children who underwent neonatal 
hearing screening and were referred for diagnosis. The sources were the databases, 
where demographic, social, and variables related to the access and use of health 
services were collected. Percentage distribution of categorical variables and measures of 
central tendency and dispersion of continuous variables were performed. To assess the 
association of dependent and independent variables, the Chi-square test was used with 
a 5% significance level. Results: Only 56 (53.3%) of screened children attended hearing 
healthcare services. Of these, 41 went to the studied service, and 24 completed the 
diagnosis. Three children had hearing loss and were candidates for cochlear implants. 
The mean age at diagnosis was 211 days and the standard deviation was 155.9 days. The 
duration of diagnosis was 135 days and the standard deviation was 143.2 days. There 
was no statistical significance between access to health services and the distance of the 
service, age, and education of the mother. Conclusion: There is a lack of access to the 
service and completion of the diagnosis and children are not assisted at appropriate 
ages. The mother’s age and education and distance to the service did not influence access 
to and use of the service.
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INTRODUCTION
Hearing impairment is characterized by the difficulty or impediment of the individual 

to hear sounds, which causes losses in communication and socialization with the indi-
vidual. In children, it may cause delay or alteration in the development of language and 
school performance and be present since birth or develop in the postpartum period 
or throughout life, due to some comorbidity1,2. According to the 2010 census data, in 
Brazil, approximately 9.4 million people reported some hearing complaint and in the 
state of Rio Grande do Norte, there are 191,862 thousand people.
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Given these consequences, in Brazil and all over the world, Neonatal 
hearing screening (NHS) programs have been implemented in ma-
ternities and hospitals to identify and treat children with hearing loss 
early4-6, since interventions to prevent, identify and treat hearing loss 
are cost-effective and can bring great benefits to individuals1,7,8.

The national hearing health policy in force is the National Plan 
for People with Disabilities9, which established the Network of 
Care for the Health of People with Disabilities, in which NHS 
should be performed in all live births in public institutions be-
fore the first month of life and in case of failure the neonates 
should be referred to the Hearing Health Services or Specialized 
Rehabilitation Centers to perform the diagnosis before the third 
month of life and the hearing intervention one month after the 
confirmation of the hearing impairment5.

Factors such as access, the existence of repressed demand, dif-
ficulty in adhering to treatment, parents’ socioeconomic condi-
tions, and peculiarities of the diagnosis, may influence how to use 
the existing services in the network and impact children’s hearing 
health10-14. Despite the laws and scientific recommendations, the 
ages for diagnosis and intervention are late at the national level11,15.

The evaluation of the Hearing Health Care Network allows for 
the definition of areas and services that need more resources to 
optimize the network, and consequently improve the quality of 
life of the population10.

This study aimed to evaluate access to infant hearing health 
services and the factors influencing access in a neonatal hearing 
screening program in the state of Rio Grande do Norte.

METHODS
This research is part of the study entitled “Evaluation of the infant 

hearing health policy in the state of Rio Grande do Norte” approved 
by the Research Ethics Committee of the Onofre Lopes University 
Hospital of the Federal University of Rio Grande does Norte under 
CAAE number 25214819.4.0000.5292 on April 29, 2020.

A cross-sectional study was conducted. The sample is made up of all 
children referred for hearing diagnosis after failing NHS. The children 
were screened at Hospital Universitário Ana Bezerra (HUAB), located 
in the municipality of Santa Cruz, in the Northeast region of Brazil.

The NHS was performed from the exam of transient-evoked 
otoacoustic emissions (TEOAE) and carried out by a speech ther-
apist. Children who did not pass the first stage (test) were reas-
sessed in the second stage (retest), after about 15 days, with the 
same TEOAE protocol. The children who did not pass the retest 
were considered to have failed the HLT and were referred to the 
hearing health care service for diagnosis, and this appointment 
was made by the municipal office of their residence. The reference 
service is the SUVAG Center, located in the city of Natal, the state 
capital, and is classified as medium complexity in the Brazilian 
public health system (Sistema Único de Saúde -SUS).

Inclusion criteria were considered for children who failed neo-
natal screening in the period from January 2015 to December 
2019. The only exclusion criterion was death, which eliminated 
one child. The sample was composed of 104 children, of whom 89 
were born in HUAB and 15 were born in other institutions.

Data collection was performed between June and July 2020, 
through the database of the HUAB hearing screening program 
and the diagnosis sector of the SUVAG Center, where the de-
mographic, social, and variables related to access and use of the 
health service were collected. The link between the two banks was 
possible through the child’s name. The banks are fed daily after the 
care is provided by the speech therapist, and the HUAB speech 
therapist contacts the children’s mothers every year to check if the 
care was provided at the health service. The sample loss occurred 
when the child did not attend the health care service or when the 
hearing diagnosis process was not concluded.

Children’s care at the SUVAG Center is provided by four 
specialties: otorhinolaryngology, psychology, social work, and 
speech therapy, and the auditory diagnosis is comprised of 
anamnesis, behavioral assessment (instrumental and audiom-
etry with visual reinforcement), acoustic immittance measure-
ments (tympanometry and acoustic reflex testing), and transient 
evoked otoacoustic emissions and brainstem and steady-state 
auditory evoked potentials.

The maternity bank collected data on program coverage, the 
child’s gender, sociodemographic variables of the mother (race, 
age, marital status, education, and municipality of residence), the 
child’s age at referral, and attendance to hearing health services. 
The diagnostic database at the SUVAG Center collected the age at 
first visit (first visit in the four specialties mentioned above), the 
interval between referral and first visit, age at diagnosis, diagnos-
tic results, duration of diagnosis (time interval between first visit 
and diagnosis), age at intervention (age at which the child starts 
using Hearing Aid (HA), indication for cochlear implant surgery, 
cochlear implant users, and speech therapy follow-up. These vari-
ables were used to calculate two quality indicators: the percentage 
of children who were diagnosed before 3 months of age, which 
should be greater than 90%, and children who started using HA 
one month after the hearing loss diagnosis, which should be great-
er than 95%. The dependent variables of the study were access to 
the service, which corresponds to attendance or not at the hearing 
care service, and completion of the diagnosis, which refers to the 
end or not of the diagnostic process in the hearing care service.

In the data analysis, the percentage distribution of categori-
cal variables and measures of central tendency and dispersion of 
continuous variables were performed. To evaluate the association 
of dependent variables with age and education of the mother and 
distance between the municipality of residence of the mother and 
the servic e, we used the chi-square test with a 5% significance level. 
IBM SPSS Statistics v.20.0 software was used for statistical analysis.
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RESULTS
During the period from 2015 to 2019, the NHS program 

showed coverage of 67.2%, in which 8,438 children were screened, 
of these 104 failed screening. The sample has 56 (53.3%) male 
children and 48 (46.7%) female children. Regarding the sociode-
mographic characteristics of mothers, the age range varied from 
15 to 43 years with a mean age of 27 years, predominantly mixed 
race (88.5%), single (56.3%), and incomplete high school educa-
tion (69.1%). The distance between the municipality of residence 
of the mother and the service ranged from 21 to 306 km with an 
average of 120 km, in a total of 27 municipalities and most with a 
distance greater than or equal to 121 km (61.5%) (Table 1).

As for access to hearing health services, it was found that only 
56 (53.8%) children attended; of these, 41 went to the SUVAG 
center, 14 went to another network service - Service A - and one 

went to a private clinic. At the SUVAG center, we found a drop-
out of 17 children who did not complete the diagnostic process. 
Most children presented normal hearing, corresponding to 21 
children, and three presented hearing impairment. Figure 1 is 
represented the path of the children in access to the health service 
through the flowchart.

The mean age of the children at the time of referral from the 
maternity hospital to the hearing health care service was 25 days, 
before the child’s first month of life; the mean age at diagnosis 
was 211 days, with a large gap between the minimum and maxi-
mum ages. The duration of diagnosis was 135 days, which is ap-
proximately 4.5 months. Table 2 shows the number of children, 
the mean, the minimum and maximum in days, and the standard 
deviation of each variable related to age and time interval in the 
stages of access to the health service.

In most children, the diagnosis process lasted between 0-90 
days and half of the children were aged between 91-180 days, 
as presented in Table 3. The quality indicator “age of diagnosis 
completion” was not achieved by the program, as only 3 children 
(12.6%) completed the diagnosis before 3 months of life.

The indicator “age they started using hearing aids” was not 
reached either; no hearing-impaired child received an HA after 1 
month of diagnosis; the times were 48, 102, and 129 days. As for 
the classification of hearing impairment, the three had the sen-
sorineural type of bilateral profound degree and were referred to 
another service in the network - Service A - to assess their candi-
dacy for cochlear implant surgery. During data collection, one of 
the children was a bilateral cochlear implant user, and the other 
two were bilateral HA users awaiting implant surgery. All three 

Figure 1: Flowchart of access to hearing health care for 104 children.
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Table 1: Sociodemographic characterization of mothers of children 
referred to the hearing health care service.

Variables n %

Sex of the child (n=104)

Male 56 53..3

Female 48 46.7

Mother’s skin color (n=87)

White 10 11.5

Not white 77 88.5

Mother’s age (n=89)

≤27 years 48 53.9

≥28 years old 41 46.1

Mother’s marital status (n=87)

Married/stable union 38 43.7

Single 49 56.3

Mother’s level of education (n=75)

High school incomplete 51 68.0

High school complete 24 32.0

Distance between the municipality and the service (n=104)

>120km 40 38.5

≤121km 64 61.5

Table 2: Measures of central tendency and dispersion of variables related to age and time intervals of the steps in access to the health service.

Variables n
Average
(days)

Standard deviation
Minimum

(days)
Maximum

(days)

Age at referral 104 25 13.5 2 76

Age at first attendance 41 101 135.2 23 776

Age at diagnosis 24 211 155.9 52 593

Age at intervention 3 379 217.1 251 630

The interval between referral and first service 41 77 132.3 4 724

Duration of diagnosis 24 135 143.2 0 512

The interval between diagnosis and intervention 3 93 41.3 48 129
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were being monitored for speech therapy every week, two at the 
SUVAG center and one at a service in their city.

In the inferential statistical analysis, access to hearing health 
care services, represented by the variables first visit and conclu-
sion of the diagnosis was not significantly influenced by the dis-
tance between the municipality of residence of the mother and the 
service and the age and education of the mother (Table 4).

DISCUSSION
We observed a high dropout rate in the access to child hearing 

health services after neonatal screening both for the first visit and 
for the completion of the diagnosis, according to the indicator age 

of completion of diagnosis. The age and education of the mother 
and the distance between the municipality and the service did not 
influence access and use of the service. Moreover, a delay in diag-
nosis and auditory intervention is observed.

In the study, some children obtained access to another service, 
since the Network is formed by more than one hearing health ser-
vice. Only one child was seen in a private service, indicating that 
the public network is the most used by this population. It is im-
portant to stress that the professionals responsible for the hearing 
diagnosis are the speech therapist and the otorhinolaryngologist, 
and these professionals have a greater insertion in private prac-
tices and/or those associated with health plans, while there is a 
lack of these professionals in the public health services14.

Table 3: Distribution of duration of diagnosis and age at diagnosis (n=24).

Variable/time intervals
Duration of diagnosis Age at diagnosis

n % n %

0- 90 days 13 54.2 03 12.6

91 to 180 days 04 16.6 12 50.0

181 to 270 days 03 12.6 04 16.6

Over 271 days 04 16.6 05 20.8

Total 24 100 24 100

Table 4: Bivariate analysis of first attendance and completion of diagnosis with age and education of the mother and distance between the 
municipality of residence of the mother.

Independent variables

Dependent Variables

First service

Sample
n 

Yes
n 

No
n 

p-value

Mother’s age 89

≤27 years 48 27 21 0.858

≥28 years old 41 26 15

Distance between the municipality and the service 104

>120km 40 22 18 0.139

≤121km 64 34 30

Mother’s education 75

High school incomplete 51 27 24 0.537

High school complete 24 17 07

Diagnostic Conclusion

Mother’s age 37

≤27 years 17 12 05 0.543

≥28 years old 20 12 08

Distance between the municipality and the service 41

>120km 18 11 07 0.646

≤121km 23 13 10

Mother’s education 40

High school incomplete 27 12 15 0.681

High school complete 13 10 03

https://doi.org/10.7322/abcshs.2021063.1798


Dutra et al. ABCS Health Sci. 2023;48:e023205

https://doi.org/10.7322/abcshs.2021063.1798 Page 5 of 7

According to Brazilian Law No. 12,303/2010, all children must 
undergo screening4, which was not found in the program stud-
ied. In the Northeast region of Brazil, the low percentage of cov-
erage of neonatal hearing screening was associated with insuffi-
cient speech therapists inserted in the SUS and the hearing health 
services16. Considering that the organization of the Network 
depends on the diagnosis and analysis of the health situation5, 
commonly carried out by the speech therapist, the lack of this 
professional in the network certainly hinders access and breaks 
the continuity of care.

The interval between referral at the maternity hospital and the 
first service at the hearing health care service shows a fragility in 
the access to the medium complexity service since it represents 
the waiting line. This finding corroborates national and inter-
national studies which have described similar situations in the 
services used by people with disabilities17,18. The justifications for 
such a finding may be due to the lack of communication between 
the services, low supply of professionals such as speech therapists 
and specialized care, insufficient information for families10,19, un-
derfunding in public health, and regional inequalities in the sup-
ply of health services20.

The age of hearing diagnosis is above that recommended by 
the Brazilian literature, but below the values found in research, 
9 months15 and above 12 months of age11. This is different from 
what occurs in countries such as the United States, in which the 
mean age of diagnosis ranged from 2 to 3 months7, and in a ma-
ternity hospital in Chile, where 95% of children were diagnosed 
before 3 months21. This age is considered a quality indicator of the 
NHS program, which in Brazil is still not reached. The most re-
cent American publication proposes that states that have already 
achieved this indicator should try to reduce the age of diagnosis 
to 2 months22.

The duration of diagnosis was on average 4.5 months, with 
great variation; in the literature, this process lasts between 2 and 6 
months11. This finding shows a delay in diagnosis, as identified by 
Neves et al.23 when evaluating the access of children with special 
health needs to the health care network.

Infant hearing assessment is guided by the cross-check prin-
ciple, in which the result of one test must be accepted after being 
confirmed by another independent test, and uses behavioral, elec-
troacoustic, and electrophysiological methods24. The parents’ lack 
of knowledge about the importance of performing the tests may 
have caused them to abandon or be absent during the diagnostic 
process25. The healthcare professional has the role of making the 
individual, in this case, the family, aware of the importance of fur-
ther care, while the behavior of the individual is usually respon-
sible for the first care in the healthcare services26.

The advanced age after the hearing diagnosis and the delay in 
this process culminates in late access to intervention. Regarding 
the development of hearing abilities in children, the first years 

of life, especially the first six months, are considered a crucial 
period2. Within this context, the Care Network for People with 
Disabilities stresses that rehabilitation and disability prevention 
actions must start early27.

As to the interval between diagnosis and intervention, the re-
sults show that at the beginning of the intervention, adaptation of 
HA was also slow. In the city of Maceió, the predominant waiting 
time for HA fitting was between three and six months28. Access 
to health services is faster and easier for children than for adults 
and the elderly29. The research identified that the waiting time is 
expressive for the adaptation of hearing aids and follow-up, and 
this influences negatively all phases of auditory rehabilitation30.

The Auditory Health Care Network offered cochlear implant 
surgery as an option for hearing treatment, and the three hearing-
impaired children were indicated for this surgery. Studies have 
shown the benefits of CI31, and its superiority over HA32. The net-
work also offered weekly speech therapy, regardless of the elec-
tronic device, Cochlear Implantation (CI), or HA, adherence to 
therapy is extremely important for hearing habilitation33.

The mothers in this study are considered socially vulnerable 
due to their sociodemographic characteristics and mothers with 
lower socioeconomic status have less access to information and 
services12,13,34. A national study found that mothers with greater 
access to health services are those who live in the South and 
Southeast regions and those whose head of household has a high-
er level of education35.

In this study, the distance between the municipality and the ser-
vice did not influence the access to the service, but in the litera-
ture, the geographical distance is pointed out as one of the barri-
ers the access to the health service, especially in the perception of 
parents12,13,17. This aspect is considered in the organization of the 
services and points of the Health Care Network for People with 
Disabilities, in which the user must be seen, preferably, in the ser-
vice closest to his/her residence5. The distance may not have been 
high enough to negatively impact this access. In the literature, 
most studies are qualitative and portray the perception of parents 
about this aspect12,13,17. Another factor that interferes directly with 
access to the service, and can justify this finding, is care regula-
tion; the municipalities must make flow pacts in the network; this 
factor may be an explanation for the non-influence of distance on 
access. The difficulties associated with the implementation of the 
regulation system for chronic children by speech therapists were 
waiting to schedule appointments and referral errors19.

It is worth emphasizing the importance of monitoring the 
quality indicators of neonatal hearing screening programs since 
studies show that the programs reduce the ages of diagnosis 
and auditory intervention7,11 and that children rehabilitated 
early have better language performance2. It is with this perspec-
tive that the Network of Care for the Person with Disability 
presents a specific objective to build indicators responsible for 
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monitoring and evaluating the quality of services, as well as the 
resoluteness of health care27.

As limitations of the study, we cite the inclusion of only one 
hearing health service, which generated a lack of data on the other 
service of the Network. Studies with larger sample sizes and analy-
ses of other factors related to the health service, such as human 
and physical resources and the existence of repressed demand 
are suggested since they can directly impact access and use of the 
health service.

NHS, diagnosis, and intervention need to happen as a perma-
nent and inseparable process, to foster the appropriate linguistic 
development in hearing-impaired children. Therefore, it is es-
sential to develop strategies to ensure that children have access 
to these three stages promptly, as guaranteed by the laws in force.

This study found that access to hearing health care services 
for children has weaknesses and potential. Children who did 

not attend the health service and those who did not complete 
the hearing diagnosis process represent the majority of the study 
population; moreover, the children did not gain access to diagno-
sis and intervention at times favorable to their maximum devel-
opment. However, the hearing-impaired children did have access 
to cochlear implant surgery and speech therapy follow-up. The 
factors of age and education of the mother and distance between 
the municipality and the service did not influence the access and 
use of the service.
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