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Hearing aids; Introduction: The personal frequency modulation system is an assisted technology resource
Unified healtyh used in the accessibility of individuals with hearing impairment, being very important in the

school environment. Ordinance number 1274/2013 included this device into the Brazilian unified
health system.

Objective: To analyze the distribution the personal frequency modulation system concession in
the national territory by the Brazilian unified health system from 2013 to 2017.

Methods: This is an ecological study that uses the 27 federation units and the five geographic
regions as analysis units. The population involved students in the age range of 5-17 years who
reported severe hearing impairment. The data sources were the ambulatory information sys-
tem/Brazilian unified health system, the Brazilian institute of geography and statistics and the
report no. 58 of the national commission for the incorporation of technologies into Brazilian
unified health system, national commission of technologies incorporation of the ministry of
health. The spatial analysis was carried out through the percentage of coverage of the fre-
quency modulation system concession per federation unit; the data were then unified in the
five geographic regions and descriptive statistical analysis was performed.

Results: Between the first and second years, there was an increase of almost 50% in the quan-
tity dispensed, however, there was a progressive decline in the following years. The average
coverage of the frequency modulation system in Brazil was 33.4%. The spatial exploratory anal-
ysis showed there is a low and uneven distribution in the territory, as the South and Southeast
regions had the highest coverage and the North and Northeast regions the lowest, except for
the Rio Grande do Norte unit.
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Conclusion: The frequency modulation system concession was below that stipulated by the
ministry of health and from 2014 to 2017, the dispensed quantity progressively decreased. There
is an unequal distribution in the territory that can be explained by the geographic disposition

of hearing health services.

© 2020 Associacao Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

Introduction

The personal frequency modulation (FM) system is an
assisted technology resource used in the accessibility of indi-
viduals with hearing impairment, being very important in
the academic environment, since it allows students to bet-
ter perceive the teacher’s voice in the classroom, regardless
of distance and environmental noise.'

This procedure was added by the ministry of health to
the list of procedures, drugs, orthoses, prostheses and spe-
cial materials (OPM) of the Brazilian unified health system
(SUS), through ordinance number 1274, of June 25, 2013.
The ordinance determines that prescribing the FM system Kit
to the child and/or young individual with hearing loss must
follow these criteria: having hearing loss and being a user
of an individual sound amplification device (ISAD) and/or
cochlear implant (Cl); mastery of oral language or being
in the development phase of oral language; being enrolled
in elementary school or high school; and showing a perfor-
mance in assessing speech recognition skills in silence. The
provision of the device should be carried out after a trained
multiprofessional assessment, which includes a speech ther-
apist, a doctor, a social worker and a psychologist, and which
must consider the opinion of the teacher who follows the
child at school.?

The report no. 58 of the national commission for the
incorporation of technologies in the Brazilian SUS (CONITEC)
made an estimate of the number of devices to be dispensed
based on the budgetary impact. Data from the 2010 census
made it possible to estimate the prevalence of people with
hearing impairment in the category ‘‘cannot at all’’ listen in
the population age group between 5 and 17 years old. Then,
it projected an annual provision of 9738 units of FM systems
from 2013 to 2017 and replacement of 9738 units in 2017 in
the Brazilian territory.?

Since then, few studies have been carried out to eval-
uate the implementation of the FM system in SUS, most of
which report on the device benefits, through the application
of instruments to assess speech perception in noise or the
perception of parents and teachers.*°

Considering that the FM system is a high cost device, that
there is an assistance inequality in the territories of Brazil
and its important role in enabling full social inclusion, this
study aims to analyze the distribution in the national terri-
tory of the frequency modulation system concession by the
Brazilian unified health system from 2013 to 2017.

Methods

This is an ecological study that uses the national territory as
its base. The study was carried out with secondary data and

the analysis units were comprised of the 27 federation units
and the five geographic regions. The reference population
consisted of students aged 5-17 years who reported having
severe hearing impairment.

To calculate the distribution of the frequency modula-
tion system, the ambulatory information system (SIA/SUS)
and the Brazilian institute of geography and statistics (IBGE)
were used as the data source.

To calculate the distribution of the frequency modula-
tion system, the ambulatory information system (SIA/SUS)
and the Brazilian institute of geography and statistics (IBGE)
were used as the data source,’” together with the report
no. 58 of the national commission for the incorporation of
technologies in SUS (CONITEC) of the ministry of health.

The data survey was carried out using the DATASUS plat-
form, through the link ‘‘Health Information’’, restricting
the search to ‘‘outpatient procedure by place of care’’ and
having Brazil as the geographic scope, with the analysis
unit being discriminated by ‘‘Federation unit’’ and, as the
period, ‘‘January 2013 to December 2017’’. The selected
procedure was ‘‘personal frequency modulation system’’,
code 0701030321. The selected period was due to the report
no. 58 of the national commission for the incorporation of
technologies in SUS (CONITEC) of the ministry of health.

Then, at the IBGE website, in the 2010 demographic cen-
sus link, we selected by state, age range 5-17 years old
having reported hearing impairment and ‘‘cannot at all’’,
to obtain the study sample.

The data were collected and organized using the Tabwin
software, made available by the Department of Informatics
of the ministry of health. The distribution of the frequency
modulation system for SUS users was calculated using the
following formula: Percentage of FM system concession
coverage =nSFM/nDA x 100, where nSFM is the number of
concessions of the FM system and nDA is the number of sub-
jects in the age range of 5-17 years, who reported hearing
impairment and ‘‘can’t do it at all’’.

For the spatial analysis, the digital cartographic database
of Brazil was used with the federation units, obtained from
IBGE, and the map was created, showing that the inten-
sity of the gray levels is directly related to the magnitude
of the percentages, that is, the darker the gray level, the
higher the values. The data were then unified in the five geo-
graphic regions and a descriptive analysis was performed,
with mean, minimum and maximum coverage values.

According to the resolution 466/12 of the national health
council, public data without the identification of human
beings do not need to be submitted to a research and ethics
committee, preserving the right to publish the sources with-
out exposure to risk or damage.
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Figure 1  Quantitative distribution of the frequency modulation system per year in Brazil. MoH, Ministry of Health.
Results ing health services had already selected the first student

Based on the initial data, we observed that the 27 federa-
tive units received a total of 17,707 devices in the period
from 2013 to 2017 for a total of 52,976 students with severe
hearing impairment.

Figure 1 shows the distribution of the frequency mod-
ulation system during the studied period and the value
recommended by the ministry of health. Between the first
and second years, there was an increase of almost 50% in the
dispensed amount, but a progressive decline was observed
in the following years. The year with the highest provision
number was 2014, which still corresponds to approximately
66% of the amount stipulated for the year.

In the spatial exploratory analysis (Fig. 2) we observed
that there is a low and uneven distribution in the territory,
with the South and Southeast regions showing the highest
coverage and the North and Northeast regions the lowest,
except for the Rio Grande do Norte unit (73.7%), which
stands out as the third best in Brazil.

Table 1 shows the mean coverage and the states that
had the lowest and best percentage per each geographic
region of Brazil, which confirms the intra and inter-regional
inequality. The mean coverage of the FM system in Brazil
was 33.4%, and two federation units, Acre and Roraima, did
not show any coverage, while 92.8% of children with severe
hearing impairment received the FM system in the state of
Santa Catarina.

Discussion

The provision of the frequency modulationsystem represents
another accomplishment for hearing health in Brazil. Stu-
dents using the FM system must be part of the Care Network
for Persons with Disabilities, created based on the national
plan for the rights of persons with disabilities-living with-
out limit, involving all federative entities and actions of
education, social inclusion, accessibility and health care.?
The present study shows a peak provision of the FM sys-
tem in the period 2013-2014, which can be justified by the
introduction of the device in the SUS,? whereas before it
was acquired only through a court order. There is no record
in DATASUS about this quantity, and the teams of the hear-

candidates to acquire the system.

However, in the following years, i.e. 2014-2017, a
decline was observed, which can be explained by the obsta-
cles reported in the literature. First, in relation to teachers,
who have difficulties in understanding the use of technolog-
ical devices, do not know the adequate environment and
distance to communicate with the student with hearing loss
and the need to check the device used by that student,*’
which consequently causes a reduction in its use. Moreover,
there is the fact that speech therapist instruction is still far
from an educational reality for children with hearing loss.®
Resistance to adherence to the device by adolescents is
another obstacle; a study indicates being ashamed of its use,
the breaking of the hearing aid and damage to the device
itself often make it impossible to use it.""

Finally, family involvement interferes with the consis-
tent use of the FM system: the parents often seem to leave
the decision to use the equipment in their children’s hands,
when they should have a more protagonist role, using dif-
ferent mechanisms to influence the consistent and better
quality use.' All of these obstacles may have been faced by
the hearing health service teams, causing a decrease in the
provision of the FM system by SUS.

Prior to ordinance number 1274/2013, which introduced
the personal modulation frequency system procedure, there
was decree number 6286, of December 5, 2007, which insti-
tuted the health at school program - PSE (programa satide na
escola), which aims at the permanent integration and artic-
ulation of education and health, improving the quality of
life of the Brazilian population.’> However, we observe that
even after the program updates, ' the hearing health actions
of the PSE do not address the FM system, which would be
extremely important for strengthening the connection of
education and health.

In parallel with the introduction of the FM system in SUS,
the ministry of education committed to promote the train-
ing of Specialized Educational Assistance teachers on the
use of technological resources, which favors the academic
development of students with hearing loss.® The teachers,
if they have adequate training, can be a facilitator for the
FM System use by students with hearing impairment. '

Thus, the device provision by SUS is not enough for chil-
dren to enjoy its benefit; it is necessary to develop and
improve the joint actions between the areas of Health
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Figure 2
2017. COV, coverage.

Table 1 Distribution of the FM system coverage by geo-
graphic region of Brazil.

Region Mean (%) Minimum (%) Maximum (%)
North 10.3 0 (AC and RR) 45.0 (RO)
Northeast 19.3 6.9 (MA) 73.7 (RN)
Midwest 37.3 18.5 (GO) 86.0 (DF)
Southeast 43.1 36.8 (RJ) 58.1 (MG)
South 52.3 38.3 (RS) 92.7 (SC)

and Education to encourage students, parents and teachers
regarding its effective use, develop policies for monitoring
the device, its replacement and repairs, and consequently
increase the number of concessions of the FM system in
Brazil.

Regarding the distribution of the FM system in the
national territory, there is a significant regional inequal-
ity, similar to the study of the neonatal hearing screening
coverage, which showed a disproportionate interregional
and intraregional distribution, with the best coverage being
observed in the South and Southeast regions.''®

Such findings can be justified by the professional avail-
ability in large urban centers, since these regions have
the largest number of speech therapists in the Brazilian
territory,” as well as the greater offer of hearing health
services, since in 2010 the South and Southeast regions had
achieved their total capacity of the functioning hearing net-
works, while in the northern region this capacity was only
25%."® For the regions with low provision, the hypothesis of
the lack of knowledge of the hearing health teams about

Ccov
[] upt020,0
[] 20,0~ 40,0
B 40,0 - 60,0
B 60,0 80,0
B 80,0~ 100,0

Spatial distribution of the percentage of the frequency modulation system concession per federation unit from 2013 to

the device, as well as the lack of training to overcome the
adversities that arose, can be raised.

Possibly, this frequency modulation system distribution is
also directly related to the location of the cochlear implant
centers, as Rio Grande do Norte and the Federal District
are pioneering centers of the Cl program, which may have
provided the two best coverages in Brazil'®?° and the fact
that the Southeast region concentrates almost 50% of the
total of cochlear implant centers, whereas the North region
has only one service.®

Despite the remarkable evolution of speech therapy assis-
tance in SUS in recent years, there is still a poor distribution
of this assistance and speech therapists among the regions
and their numbers are still lower than the ones that meet
the population’s need.?' From 2004 to 2011, there has been
an increase in hearing health services and care actions in
Brazil since the implementation of the national policy for
hearing health care (PNASA, politica nacional de atencdo
a saude suditiva); however, important regional inequalities
persist in the provision of services.”” These are studies that
corroborate the results found.

This context can be understood based on a reflection
about social inequalities that were historically constructed,
which interfered with the health policy process in Brazil and
caused a deficiency in access and in the inadequate configu-
ration of health actions and services.?

It is important to highlight that the information sys-
tems showed to be strong allies in speech therapy scientific
research, as they are used as a source of secondary data
to subsidize the performance of differential diagnosis and
the planning of speech therapy actions.'®?* However, it
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has been observed that the Ambulatory Information Sys-
tem has no replacement, repair or FM system user follow-up
code, which would be important for evaluation and moni-
toring.

Despite the importance of ecological studies in health
surveillance and public policy evaluation processes, these do
not replace other forms of investigation based on population
surveys or other methods that use primary data.?'

Conclusion

The provision of the frequency modulationsystem by SUS
represents a great advance for the rehabilitation of hear-
ing impaired children; however, we found that it was below
that recommended by the ministry of health and that it has
decreased in recent years. Moreover, there is an unequal
distribution in the territory, with the best coverage con-
centrated in the South and Southeast regions, except for
the units of Rio Grande do Norte and the Federal District.
This finding can be explained by the geographical layout of
hearing health services.

This study allowed us to envision a reality in the care of
students with hearing loss in Brazil and provides grounds for
a reassessment of public policies and greater efforts in the
North and Northeast regions.
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