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ABSTRACT

Purpose: To describe the notifications of NIHL in Brazil, according to
sociodemographic and labor aspects, in the period from 2006 to 2019.
Methods: Cross-sectional and descriptive study carried out with data from
notification forms for noise-induced hearing loss in Brazil, from SINAN.
The data were accessed through the page of the Collaborating Center for
Surveillance of Workers” Health Disorders (ISC-UFBA). Absolute and relative
frequencies of sociodemographic variables and work characteristics were
analyzed. Results: During the period, 7,819 cases of NIHL were reported
in Brazil. The year 2016 and the state of Sdo Paulo registered the highest
number of notifications, with 1,106 and 2,488 cases, respectively. Throughout
the period, there was a higher proportion of cases in: individuals with a
formal contract (55.0%), male (88.2%), white (59.1%) and aged between
50 and 59 years (33.7%). Continuous noise was predominant in the work
environment (41.1%) and 51.1% of the individuals used individual protection
measures, while 12.6% were protected collectively. Conclusion: A total
of 7,819 cases of NIHL were reported in Brazil in the period analyzed, a
number that can be considered disproportionate in relation to the prevalence
of this condition. The observed underreporting impacts on the understanding
of the magnitude of the problem, and, consequently, on the development
and implementation of public health actions and programs, aimed at worker
health and safety.

Keywords: Notification of work accidents; Disease notification; Noise;
Hearing loss caused by noise; Health information systems
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RESUMO

Objetivo: descrever as notificagdes de perda auditiva induzida por ruido
(PAIR) no Brasil, segundo aspectos sociodemograficos e laborais, no periodo
de 2006 a 2019. Métodos: estudo transversal e descritivo, realizado com
dados das fichas de notificagdo de PAIR no Brasil, oriundos do Sistema
de Informagdes de Agravos de Notificagdo. Os dados foram acessados por
meio da pagina do Centro Colaborador de Vigilancia aos Agravos a Satde
do Trabalhador. Foram analisadas as frequéncias absolutas e relativas de
variaveis sociodemograficas e de caracteristicas do trabalho. Resultados:
no periodo, foram notificados 7.819 casos de PAIR no Brasil. O ano de
2016 e o estado de Sao Paulo registraram o maior nimero de notificagdes,
com 1.106 e 2.488 casos, respectivamente. Em todo o periodo, houve
maior proporg¢ao de casos em individuos com carteira assinada (55,0%),
género masculino (88,2%), cor de pele branca (59,1%) e faixa etaria de 50
a 59 (33,7%). O ruido continuo foi predominante no ambiente de trabalho
(41,1%) e 51,1% dos individuos faziam uso de medidas de protecao
individual, enquanto para 12,6% a protegao foi coletiva. Conclusio: foram
notificados 7.819 casos de PAIR no Brasil no periodo analisado, nimero
que pode ser considerado desproporcional, em relagao a prevaléncia desse
agravo. A subnotificacdo observada impacta a compreensao da magnitude
do problema e, consequentemente, o desenvolvimento e implementagao
de agdes e programas de saude publica, voltados para a saude e seguranga
do trabalhador.

Palavras-chave: Notificagao de acidentes de trabalho; Notificagao de doengas;
Ruido; Perda auditiva provocada por ruido; Sistemas de informagao em saude
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INTRODUCTION

Noise is the second most common risk factor in work
environments') and, depending on sound pressure levels, exposure
time, and its presentation pattern (continuous, intermittent,
impulsive)®?, it is capable of causing noise-induced hearing
loss (NIHL)“*9. The World Health Organization (WHO)® points
out that, worldwide, 4 million Disability Adjusted Life Years
(DALYs) are lost as a result of occupational noise exposure,
with percentages varying from 7% to 21% in different regions. A
2016 study found that, per year, 2.5 healthy years were lost due
to NIHL, for every 1,000 noise-exposed workers in the USA®™.

NIHL is recognized as a work-related health hazard,
of compulsory notification® in the Sistema de Informagéo
de Agravos de Notificacdo (Brazilian Notifiable Diseases
Information System) (SINAN), whose monitoring is done by
the Vigilancia em Satde do Trabalhador (Worker’s Health
Surveillance) (VISAT)®, a member of the Rede Nacional de
Atengao Integral a Satide do Trabalhador (Brazilian National
Workers’ Health Network) (RENAST). The RENAST aims to
disseminate worker’s health actions, articulated with the other
networks of the Sistema Unico de Satde (Brazilian Unified
Health System) (SUS) and, from the Centros de Referéncia em
Satde do Trabalhador (Worker’s Health Reference Centers)
(CEREST), to ensure the notification of work-related health
problems on SINANU?,

Recent research that used SINAN’s NIHL notification
database points to an increasing trend in the number of NIHL
notifications in Brazil in recent years®'" despite the fact that,
between 2013 and 2015, only 5% of Brazilian municipalities
had notified NIHL®. This data promotes a reflection about a
possible underreporting of this grievance, which interferes
both in the visibility of the disease and in the planning and
execution of interventions to improve the work and the worker’s
health12, NIHL, by itself, is not indicative of inability to work,
as provided by the Ministerial Ordinance No. 6734 of March 9,
20209, a fact that may justify the scenario of underreporting
of this grievance in the country.

Therefore, the need to establish an intrinsic relationship
between awareness of the grievance and its notification is
justified, aiming at the effective development of promotion,
prevention, assistance, and surveillance actions in Worker’s
Health®?. In this context, the goal of this study was to describe
NIHL notifications in Brazil, according to sociodemographic
and labor aspects, from 2006 to 2019.

METHODS
Study design and data source

This is a cross-sectional and descriptive study, carried out
with data from NIHL notification forms in Brazil, between the
years 2006 and 2019, from SINAN.

The NIHL data were made available by the Coordenagao
Geral de Satide do Trabalhador do Ministério da Saude (General
Coordination of Occupational Health of the Ministry of Health)
(CGSAT/MS) to the Centro Colaborador de Vigilancia aos
Agravos a Saude do Trabalhador do Programa Integrado em
Saude Ambiental e do Trabalhador (Collaborating Center for
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Surveillance of Worker’s Health Diseases of the Integrated
Program for Environmental and Worker’s Health) (CCVISAT),
Institute of Collective Health, Federal University of Bahia(¥.
The CCVISAT makes the databases available on its website for
analysis and promotion of scientific and technological knowledge
on worker’s health, especially in the field of epidemiology, in
order to contribute to the training of teachers and researchers.

Variables

The variables were divided into two different blocks. The
first one is called “sociodemographic characteristics”, and
included: year of notification (2006 to 2019); federative unit
of notification (26 states and the Federal District); age group
(17 to 29, 30 to 39, 40 to 49, 50 to 59, 60 or over); gender
(male, female) and skin color (white, black, yellow, brown,
indigenous). The second block, “occupational characteristics”,
covered: labor market status (registered employee, unregistered
employee, self-employed, public servant, retired, unemployed,
other); type of predominant noise (continuous, intermittent,
both); time off work for treatment (yes, no); use of individual
protection (yes, no); use of collective protection (yes, no), and
issuance of the Work Accident Communication (CAT) (yes,
no, not applicable).

Data analysis

The data were tabulated in Microsoft® Excel spreadsheets
and later exported to the software Stata 14 . The absolute and
relative frequencies and 95% confidence intervals (95%CI)
were analyzed. The ignored categories were not considered
for the description of the analyses. The authors accessed the
data in May 2021.

Ethical aspects

Since this is public domain data and without the identification
of the participants, approval by the Committee for Ethics in
Research on Human Beings of the Federal University of Santa
Catarina, where the work was carried out and, consequently,
the Termo de Consentimento Livre e Esclarecido (Free and
Informed Consent Term) (TCLE) was waived, according to
resolution No. 510, April 7, 2016 of the Brazilian National
Health Council.

RESULTS

Between the years 2006 and 2019, 7819 cases of NIHL were
reported in Brazil. The state of Sdo Paulo registered 31.9% of
all notifications in the country (n=2488), followed by Mato
Grosso do Sul (13.5%) and Minas Gerais (12.0%). The states
of Para and Piaui have no record of notifications for NIHL in
the analyzed period (Figure 1).

Figure 2 shows the number of NIHL notifications between
2006 and 2019. The year 2016 recorded the highest number
of notifications in Brazil, with 1106 cases, while the first year
of the considered period recorded only 22 cases. Until 2011,
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Figure 1. Absolute number of notifications of noise-induced hearing
loss, according to the Brazilian states. Brazil, from 2006 to 2019
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Figure 2. Distribution of the number of notifications of noise-induced
hearing loss in Brazil according to year of notification. Brazil, from
2006 to 2019

there was a gradual increase in the number of notifications,
with a drop in 2012, and a subsequent increase until the year
2016 (Figure 2).

Regarding the notifications, a higher prevalence was observed
for the male gender (88.2%) and for individuals with white skin
color (59.1%). There was a higher proportion of notifications
for the age group of 50 to 59 (33.7%), followed by individuals
aged 40 to 49 years (26.7%) (Table 1).

Regarding the labor characteristics of the individuals, most
of the notifications occurred for registered employees (55.0%),
followed by the self-employed (13.5%), and retired (11.0%).
The predominant type of noise in the work environment
was continuous (41.1%) and 51.1% of the workers received
individual protection measures, while only 12.6% received
collective protection, and 7.4% were given time off work for
treatment. The issuance of a Work Accident Communication
(CAT) occurred in only 26.6% of the cases (Table 2).

Until the year 2010, the number of issued CATs was higher
compared to the number of non-issues. However, since then,
there has been a reversal of this pattern, with the absolute
numbers of CAT non-issues exceeding the number of issues for
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Table 1. Description of the sociodemographic characteristics of NIHL
notifications. Brazil, from 2006 to 2019

Variables n % 95%Cl
Gender (n=7819)
Male 6895 88.2 874 -88.8
Female 924 11.8 11.1-125
Age group (n=7783)
17 to 29 35il 4.5 4.0-4.9
30 to 39 1051 13.5 12.7 -14.3
40 to 49 2082 26.7 25.7-27.7
50 to 59 2621 33.7 32.6-34.7
60 or over 1678 21.6 20.6 -22.5
Skin color (n=5698)
White 3367 59.1 57.8 - 60.6
Black 391 6.9 6.2-75
Yellow 155 2.7 2.3-3.1
Brown 1763 30.9 29.7 - 321
Indigenous 22 0.4 0.2-0.5

Source: Brazilian Notifiable Diseases Information System (SINAN)
Subtitle: n = number of notifications; 95%CI = 95% Confidence
Interval

Table 2. Description of occupational characteristics of noise-induced
hearing loss notifications. Brazil, from 2006 to 2019

Variables n % 95%ClI
Employment status (n=7287)
Registered employee 4012 55.0 53.9-56.1
Unregistered employee 86 12 0.9-14
Self-employed 981 135 12.6-14.2
Public servant 508 7.0 6.4-75
Retired 803 1.0 10.3-117
Unemployed 635 8.7 8.0-93
Other 262 3.6 3.1-4.0
Prevalent type of noise (n=6767)
Continuous 2781 411 39.9-422
Intermittent 1650 24.4 23.3-254
Both 2336 345 3.3-35.6
Time off work for treatment (n=5442)
Yes 405 74 6.7 - 8.1
No 5037 92.6 91.8-93.2
Use of individual protection (n=6075)
Yes 3107 511 49.8-524
No 2968 489 475-50.1
Use of collective protection (n=5729)
Yes 725 126 11.8-13.5
No 5004 874 86.4-88.1
CAT issuance (n=5375)
Yes 1430 26.6 25.4-278
No 3259 60.6 59.3-619
Not applicable 686 128 11.8-13.6

Source: Brazilian Notifiable Diseases Information System (SINAN)
Subtitle: n = number of notifications; 95%CI = 95% Confidence Interval

the entire period. As for the conduct established after evidencing
the grievance, there were lower proportions of adoption of
collective protection over the years. On the adoption of individual
protection, as of 2016, there was higher adherence compared
to non-adherence (Figure 3).
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Figure 3. Distribution of the number of notifications of noise-induced hearing loss, per year, according to CAT issues, use of individual protection

and collective protection. Brazil, from 2006 to 2019

DISCUSSION

This study verified the occurrence of 7819 notifications
of NIHL in the analyzed period. The states of Sdo Paulo
and Mato Grosso do Sul presented the highest number of
notifications, respectively. A higher prevalence of notifications
was observed for males, with white skin color, 50 to 59 years
old. The notifications had the highest occurrence for registered
employees, followed by the self-employed. Continuous noise
was prevalent in the work environment, with higher prevalence
of workers using individual protection and lower prevalence of
adherence to collective protection. 7.4% of the subjects took
time off work for treatment, and the CAT was issued in only
26.6% of the cases.

416

The Southeast (Sdo Paulo, Minas Gerais) and Midwest (Mato
Grosso do Sul) regions of Brazil recorded the highest number of
NIHL notifications. This fact may be related to aspects such as
the economic and industrial representativeness of the Southeast
Region, as the states of Sdo Paulo and Minas Gerais occupied,
in 2017%, the first and third place in the national ranking of
the social security contribution collection in the industrial
sector, amounting to R$37,544,000.00. Associated with this is
the numerical representativeness of industrial establishments
in these two states, which, in 202019, ranked first and second
nationally, with 120901 and 59876 establishments, respectively.
Moreover, the Southeast region has a historical role in the
structuring of programs and actions related to worker’s health
and concentration of scientific production in the area®®, besides
the historical context of CEREST’s qualification. In this context,

Audiol Commun Res. 2022;27:€2585



Noise-induced hearing loss in Brazil

Sao Paulo is the first state to promote the regional structuring
of CEREST, as well as Minas Gerais, which had its first centers
implanted in 2002¢.

In this study, we observed a higher proportion of NIHL
notifications for the 50 to 59 age group, followed by the 40 to
49 age group. We highlight the association between cases that
suggest NIHL and age, since the prevalence increases as the
age group increases!”. A study"® estimated this increase to be
approximately 11 times greater in workers over the age of 50
than in workers under the age of 30.

The highest occurrence of NIHL notification was found
for Caucasians, in line with a previous study!'?, and for males,
a finding that also validates studies!?” that found a higher
prevalence of occupational noise exposure for this gender.
Some aspects can be considered in order to justify this finding,
such as the heterogeneous distribution of genders among the
production sectors, with men more often employed in civil
construction, in the processing industry, and in the extractive
sector, historically noisy environments®?,

This study found that the absolute numbers of CAT non-
issuance exceeded the numbers of issuance as of 2011, with
CAT being issued in only 26.6% of the cases. A study carried
out in 2009?» showed a decrease, over the years, of CAT
issuance, from 33 in 2004 to 19 in 2006. Employers’ refusal to
notify the accidents through the CAT is common, as well as the
difficulty of access to the industries’ files by the professionals
of surveillance in worker’s health, preventing the knowledge
of the real situation in the country.

As established in the legislation, the CAT must be issued®®
in cases of work-related accidents, such as work-related and
occupational diseases, regardless of whether or not there is a
leave of absence from work activities. Thus, the issuing of a
CAT officially registers and recognizes the accident, establishing
the worker’s right to accident insurance with the Instituto
Nacional de Seguridade Social (National Institute of Social
Security) (INSS)@, as well as allowing the compilation of
data on work accidents and the elaboration of official statistics
on the subject®,

Another point to be highlighted, besides the issuing of
the CAT, is the notification of NIHL on SINAN, a system fed
from the notification and investigation of cases of diseases
and grievances that are on the national list of compulsory
notification diseases, that must occur in case of confirmation
or suspicion of injury to the worker generated by a workplace
accident. The SINAN is considered an important tool to assist
health planning, define intervention priorities, and evaluate the
impact of interventions. Moreover, notification is an essential
factor in the (re)organization of the work practices of CEREST,
which must be guaranteed by the health services network, from
an integrated process of monitoring and evaluation, allowing
the process of management of the health condition at work to
be adjusted®®.

In Brazil, the notification of NIHL cases is compulsory and
is done through SINAN. The inclusion of NIHL as a compulsory
notification grievance dates back to 2004; however, the number
of reported cases is still small, considering the prevalence
of this grievance®2Y. Although Brazil has advanced health
information systems, such as the Sistema de Informacao sobre
Mortalidade (Mortality Information System) (SIM), the Sistema
de Informagoes sobre Nascidos Vivos (Live Birth Information
System) (SINASC), and SINAN, these systems lack a broad
and adequate record of notifications by professionals'?. The
underreporting of SINAN®@ is associated with data from Social
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Security®’?®), which includes information about the economically
active population. Moreover, in this research, there was a
higher prevalence of notifications among registered workers
and only 1.2% among unregistered workers. This finding may
be linked to the fact that the population informally inserted in
the labor market is not contemplated by labor laws, sectoral
programs, union actions, and inspections, which results in the
underreporting of the grievance®).

Furthermore, it is necessary to pay attention to factors such
as the performance of the sentinel units; training and capacity
building on work accidents; knowledge about ordinances and
laws that support the notification; understanding of compulsory
notification; discussions on the subject in the daily work, in
order to increase the notifications of NIHL, subsidize actions
that favor its notification, thus contributing to the surveillance
of this grievance in Brazil®”. Regarding the sentinel units, their
role is to ensure the quality of information, since it is responsible
for the identification, investigation, and notification of work-
related diseases and accidents, acting as technical support for
the healthcare network®®.

With regard to the conduct adopted after the grievance
was found, we verified a lower proportion of use of collective
protection over the years. Collective protection measures against
noise exposure, whether replacing machinery, changing work
processes, or blocking the source of noise, are considered very
effective in controlling noise, but are difficult when considering
the cost and technological implementation®. Thus, individual
protection measures have achieved a status of protagonism in
the occupational environment, given their feasibility, lower
cost, relative effectiveness, and easy access®.

Also with regard to the adoption of individual protection
measures, there was a greater adherence to them as of 2016.
According to the authors®® who conducted a survey of studies
that related variables associated with occupational noise exposure
with the use of hearing protection equipment, workers’ perception
of the risk of noise exposure is an important predictor of the
decision to use hearing protection equipment.

As a limitation of the study, we consider the fact that
secondary databases are directly influenced by the quality of
filled out information and the heterogenecous characteristics
of the Brazilian regions, thus reinforcing the need for its
improvement and strengthening, in order to achieve excellence
in the management of SINAN information. A scenario like that
in Brazil, with incipient data, can reflect the recurring challenges
faced in workers’ health, interfering in the effective planning
and execution of prevention, promotion, and protection actions
for workers’ health.

As a potentiality, we highlight the unprecedented nature of
this research, which described 14 years of NIHL notifications in
Brazil, contributing to the reflection and substantiation of actions
aimed at workers” health, especially those exposed to noise.

CONCLUSION

There were 7819 cases of NIHL notified in Brazil between
the years 2006 and 2019, a number that can be considered
disproportionate in relation to the prevalence of this grievance.
The observed underreporting impacts the understanding of the
problem’s dimension and, consequently, the development and
implementation of public health actions and programs focused
on worker’s health and safety.
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