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ABSTRACT | Introduction: Accidents involving biological material are the main cause of occupational exposure among health
care professionals. Objectives: To analyze trends in the number of accidents involving exposure to biological material among health
care workers in Brazil, in the period 0of 2010 to 2016. Methods: This was an ecological study based on secondary data on occupational
accidents involving biological material reported to the Information System for Notifiable Diseases (Sistema Nacional de Agravos de
Notificagdo). The data were analyzed using descriptive methods, followed by a calculation of incidence rates per 1,000 workers per
year. Lastly, trend analysis was performed using Prais-Winsten regression. Results: A total of 243,621 accidents involving exposure
to biological materials were reported among health professionals in the study period. The highest incidence rate (16.74 accidents
per 1,000 workers per year) was observed in 2014. Regional analyses showed that Midwestern, South and Southeast Brazil had
higher incidence rates than other regions of the country. At the state level, the highest rates were observed in Roraima, Rio Grande
do Norte, Alagoas, Goids, Minas Gerais, Sdo Paulo, Parand, and Santa Catarina. National incidence rates of occupational accidents
with exposure to biological material in health care workers had a stable trend over the study period. Conclusions: In Brazil, health
care workers are disproportionately affected by occupational accidents with exposure to biological material. The present findings,
together with other indicators, cast doubt on the stability of these figures over time.

Keywords | occupational accidents; biological material; health care workers; time-series study.

RESUMO | Introdugio: Os acidentes de trabalho com exposi¢do a material biolégico sao os principais agentes envolvidos nas
exposi¢des ocupacionais entre os profissionais dos servicos de satide. Objetivos: Analisar a tendéncia dos acidentes de trabalho
com exposi¢do a material bioldgico entre profissionais de satide no Brasil no periodo de 2010 a 2016. Métodos: Estudo ecoldgico,
com dados secundérios sobre os acidentes de trabalho com exposi¢ao a material biolégico registrados no Sistema Nacional de
Agravos de Notificagio. Realizou-se uma andlise descritiva, calculou-se os coeficientes de incidéncia por 1.000/profissionais-ano e,
para o estudo da tendéncia, utilizou-se o modelo de regressio linear generalizada de Prais-Winsten. Resultados: Durante o periodo
estudado, foram notificados 243.621 casos de acidentes de trabalho com exposi¢ao a material bioldgico entre os profissionais de
satide. A maior taxa de incidéncia no pais (16,84 acidentes por 1.000 profissionais/ano) foi observada em 2014. Na anélise por
regido do pais, as maiores incidéncias ocorreram nas regides Centro-Oeste, Sul e Sudeste. Na anélise por unidade federativa, as
maiores incidéncias foram encontradas em Roraima, Rio Grande do Norte, Alagoas, Goids, Minas Gerais, Sio Paulo, Parand e Santa
Catarina. Observou-se tendéncia estdvel na taxa de incidéncia de acidentes de trabalho com exposi¢ao a material biologico entre
profissionais de satide no pais de modo geral. Conclusées: Os acidentes de trabalho com exposi¢ao a material bioldgico afetam
desproporcionalmente os profissionais de satde brasileiros, e os dados apresentados, associados a outros indicadores, colocam em
duvida a tendéncia de estabilidade desse agravo a longo prazo.

Palavras-chave | acidentes de trabalho; material biolégico; profissionais de satde; estudo de série temporal.
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INTRODUCTION

Accidents involving exposure to biological material
(AEBM) are the main cause of occupational exposure
among health care professionals.'* These incidents
can be defined as occupational accidents resulting in
physical injury and direct contact with blood or other
bodily fluids, as a result of percutaneous punctures
by needles and other sharp objects, or direct contact
with compromised skin and/or mucosa.>® The figures
associated with occupational accidents in the country
and around the world, as well as the incidence of these
accidents, raise concerns about the precariousness
of working conditions and the ineffectiveness of
workplace regulations, emphasizing the need to discuss
the temporal trends of these data.®

A study performed in Massachusetts, in the United
States, reported that 16,158 AEBM occurred between
2002 and 2007, representing a mean of 2,693 incidents
per year” In Italy, 99,435 accidents were reported
between 1994 and 2013.° In Brazil, according to the
Information System for Notifiable Diseases (Sistema
Nacional de Agravos de Notificagio; SINAN), a total
0f 203,709 cases of AEBM were reported between 2007
and 2013, of which 76.86% (156,572) involved health
care professionals.’

Previous studies have used temporal trends in
the incidence of occupational accidents to evaluate
variables associated with this issue and predict the
evolution of these phenomena in Brazil and around
the world."”’* A study by Almeida et al.° identified
a significant decreasing trend in the incidence of
typical occupational accidents, overall accidents, and
incidents resulting in death. The authors also noted
that these findings can be at least partly attributed to
underreporting.

Unfortunately, time-series studies of national data
on AEBM among health care workers are scarce and
geographically limited. Recent studies involving the
time-series analysis of occupational accidents have been
limited to typical and commuting accidents and overall
prevalence rates, as determined by Accident Reporting
Forms (CAT) or the Annual Social Security Statistical
Bulletin (AEPS).%!* Some studies are also limited to a

14,15

particular city or region'*"* or focus on mortality and

risk factors in Brazil.5'6'8

There is, as such, a lack of nationwide estimates
and descriptions of the geographical distribution and
temporal trends of these data, which could provide a
basis for public policies directed at health care workers
by reflecting the performance of existing initiatives to
reduce the number of accidents and improve reporting.®
In light of these observations, and the relevance of
issues associated with the frequency and reporting of
AEBM, the aim of the present study was to analyze
trends in the incidence of these accidents among health
care workers in Brazil, based on reports received by the
SINAN from 2010 to 2016.

METHODS

An ecological time-series study was conducted using
data on AEBM in health care workers in Brazil from
2010 to 2016. The study population consisted of all
AEBM reported across the 26 states in Brazil and the
Federal District, from January 1, 2010, to December
31, 2016.

AEBM were defined as any incident involving
blood or other biological fluids, experienced by health
care professionals during occupational activities with
exposure to potentially infectious materials."

Descriptive methods were used to calculate the
frequency and percentage of occurrence of AEBM in health
care professionals. Incidence coefficients were calculated
using the following formula: incidence of AEBM among
health professionals = number of cases of AEBM in health
professionals/population of health professionals x 1,000.
The population of health care workers was determined
based on the estimated number of active professionals for
every year between 2010 and 2016.

In order to compare the incidence of AEBM
between health professionals in different regions and
states, these values were standardized based on the
population of health care workers in Brazil in 2010.
Incidence rates for AEBM were also stratified by age
group (> 18 years, 20 to 39 years, 40 to 59 years, 60 to
64 years, > 65 years) and gender (male and female).
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Temporal trends were analyzed using a Prais-
Winsten regression model, which corrects for serial
correlation, or the similarity between the measurements
of a given variable obtained at different time points."
These results allowed for each trend to be classified
as increasing, stable, or decreasing. The mean annual
variation and 95% confidence interval (95%CI) was
also calculated for each coeflicient, with positive values
considered indicative of an increase and negative
values interpreted as a decrease. Rates that did not
significantly differ from 0 (p > 0.05) were considered
stable. The total variation for the period was calculated
as the percentage difference between the incidence
rates in 2010 and 2016.

Incidence rates and trends for the country as a
whole, as well as each region and state, were calculated
using STATA 14.0. In accordance with the requirements
of National Health Council (Conselho Nacional
de Satde) Resolution No. 466/2012, this study
was evaluated and approved by the Research Ethics
Committee of the Hospital Universitirio Presidente
Dutra at the Universidade Federal do Maranhao (HU-
UFMA), under protocol No. 2.039.925/2017.

RESULTS

The SINAN received 331,603 reports of AEBM
between 2010 to 2016. Health care workers were
involved in 243,621 (73.42%) of these cases. During
the study period, a mean of 34,803 incidents involving
health professionals were reported every year, and 95
such incidents were reported per day.

The highest incidence of AEBM (16.84 accidents
per 1,000 workers per year) was observed in 2014,
while the lowest (14.01 per 1,000 workers per year)
was recorded in 2010 (Table 1). In 2016, the highest
incidence rate was observed in the state of Parand
(24.70 per 1,000 workers per year), and the lowest, in
Paraiba (3.65 per 1,000 workers per year). In northern
Brazil, the state with the highest incidence of AEBM
was Roraima (16.99 per 1,000 workers per year), while
in the Midwest, it was Goids (22.29 per 1,000 workers
per year). Lastly, in the Southeast, Minas Gerais was the

state with the highest incidence of reported accidents
in 2016 (16.20 per 1,000 workers per year).

The analysis of temporal trends per region and state
revealed significant variations in the extent to which
health care professionals are affected by AEBM across
the country.

While the overall incidence rate in northern Brazil
was classified as stable, the states in the region showed
significant variability, as shown in Table 1. Increasing
trends were observed in Rondénia (9.68%), Acre
(32.74%), Amazonas (42.36%) and Para (8.25%),
while rates in Roraima, Amapa and Tocantins appeared
to be stable (Table 1).

The overall trend of the northeastern region was also
classified as stable. Yet state-level analyses revealed an
increasing trend in Rio Grande do Norte (2.58%), and
decreases in Pernambuco (-71.4%), Alagoas (-4.41%)
and Sergipe (-5.58%). All other states in the region
showed stable incidence rates, reflecting the general
trend observed in the Northeast (Table 1).

Southeastern Brazil showed decreasing incidence
rates for AEBM among health professionals during the
study period (-3.06%). However, the state of Espirito
Santo actually evidenced an increase in these figures
(6.68%). Minas Gerais and Rio de Janeiro remained
stable, while the state of Sao Paulo, which reported the
highest frequency of AEBM, displayed a decreasing
trend during the study period (Table 1).

The southern and midwestern regions of the country
also showed stable trends over time, at both regional
and state levels (Table 1).

DISCUSSION

It can be challenging to analyze AEBM in a
country as large as Brazil. Therefore, our analyses
were conducted at three different levels (nationwide,
by region and by state) to reduce the area of analysis
and allow for more precise observations. The present
findings showed the relevance and impact of AEBM
on health professionals, revealing the magnitude and
trends of these incidents in Brazil, and in individual
regions and states, from 2010 to 2016.

Rev Bras Med Trab. 2021;19(1):43-50

45



Gomes SCS et al.

Table 1. Incidence rates (per 1,000 workers) and annual percent change in occupational accidents involving exposure to
biological materials, Brazil, regions and states, 2010-2016

0y
Regions and states 2010 | 20m | 2012 | 2013 | 2014 | 2015 | 2016 A"”“(;'Sf;g:)a”ge
0

North 98 1096 1233 155 1044 10097 (0003 t0-0087) 0066 Stable
Rondoénia 55 602 70 715 799 937 865 968 (0032 to 0047) <0001 Increasing
Acre 19 121 181 192 363 490 837 3274 (0057 to 018) 0005 Increasing
Amazonas 207 284 1266 1757 2023 2050 151 42.36 (0001 to 0.307) 0005 Increasing
Roraima 1766 1713 1724 2003 1717 1769 1699 -008 (-001 to 00N 0932 Stable
Para 373 476 467 423 58 504 521 8.25 (0001 to 0.05) 0005 Increasing
Amapa 842 781 882 1505 1207 979 1499 919 (0001 to 0.07) 0055 Stable
Tocantins 19.21 2257 2371 2078 2238 1673 1548 -445 (-005 to 00T 0160 Stable

Northeast 783 973 1054 17 1262 1247 1048  5457(0008 to 0.054) ono Stable
Maranhdo 439 569 460 413 46 468 516 -004 (-002 to 002) 0982 Stable
Piauf 274 546 583 619 739 967 491 5748 (094 to 0.20) 0156 Stable
Ceard 835 975 1143 1377 1379 1212 826 3572 (076 to 045) 0784 Stable
Rio Grande do Norte 1469 1753 1663 1685 17.21 1957 1714 258 (0004 to 0018) 0010 Increasing
Paraiba 451 6.30 767 1077 837 1046 365 2.37 (007 to 009) 0773 Stable
Pernambuco 315 535 876 1341 1648 1607 1451 714 (-091to -017) 0013 Decreasing
Alagoas 2137 2142 2238 1799 1949 1671 1860 -441(-002 to -00N 0001 Decreasing
Sergipe 1780 1501 1643 1295 1432 1195 1281 558 (0027 to -0021) <0001  Decreasing
Bahia 773 1071 1022 ns7 1263 1239 1083 -4751(-070 to 014) 0148 Stable

Southeast 1813 1904  188I 1803 1787 1687 1497 3060 (002 to -000N 0032 Decreasing
Minas Gerais 1299 1642 1868 1745 1768 1875 16.20 316 (-001to 003) 0.218 Stable
Espirito Santo 977 1156 1077 n24 1592 1487 1288 668 (0005 to 005) 0024 Increasing
Rio de Janeiro 1509 1822 1779 1672 1638 1244 1231 -4.89 (-005 to 0.006) 0105 Stable
Sdo Paulo 2225 2112 1992 1934 1866 1780 1555 -492 (0026 to -0017) <0001  Decreasing

South 14.83 16.83 2031 2231 2310 2223 2125 62.82 (0002 to -0055) 0067 Stable
Parand 2345 2337 2883 2866 2658 2321 2470 041 (-002 to 0.02) 0854 Stable
Santa Catarina 1549 1818 2150 2721 2925 2599 2260 700 (0018 to 0.07) 0172 Stable
Rio Grande do Sul 556 880 1057 1274 1602 1900 1714 -64.47 (094 to 042) 0066 Stable

Midwest 14.01 1498 1656 1714 1607 1712 1531 1793 (0007 to 0.02) 0254 Stable
Mato Grosso 124 1293 1521 1314 1857 1985 1667 -055 (0019 to 0014 0733 Stable
Mato Grosso do Sul 1358 1871 1716 664 198 1334 1027 168 (0013 to 0.027) 0401 Stable
Goias 1967 1754 2205 2549 2107 2284 2229 -4809 (059 to 002) 0064 Stable
Federal District 840 1052 915 830 997 924 826 -097 (0018 to 00N 0482 Stable

Brazil 1401 1532 16.25 1656 16.84 16.24 1452 1766 (-0008 to 0.02) 0321 Stable

Source: Ministry of Health (Ministério da Satide; MS)/General Directorate of Occupational Health (Coordenacao Geral de Satide do Trabalhador; CGSAT)/Information
System for Notifiable Diseases (Sistema Nacional de Agravos de Notificacao; SINAN) (2017); Ministry of Health (Ministério da Satide; MS)/National Registry of Health
Establishments (Cadastro Nacional de Estabelecimentos de Satide; CNES) (2017).

95%Cl = 95% confidence interval.

* Prais-Winsten regression (p < 0.05).
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The present study revealed significant variation in
incident coeflicients throughout the country, revealing
a heterogeneous distribution across the national
territory. Similar observations regarding the incidence
of AEBM from 2007 to 2010 were made in the
Epidemiological Bulletin of the Universidade Federal
da Bahia," published in 2011. However, the study in
question included all occupations, and did not focus
exclusively on health professionals.

It is possible that differences between regions and
states are not entirely attributable to workers’ individual
characteristics, and are instead caused by variations in
the structure and formulation of labor laws, as well as
the technical, economic, social, cultural and political
aspects of their implementation.®

The time-series analysis performed in the present
study showed that the incidence of AEBM in health
care workers in Brazil followed a stable trend. A similar
observation was made in a study conducted in Iran,*
where a time-series analysis of data for the period of
2000 to 2011 revealed a stable frequency of this type
of accident. While other studies have demonstrated a
decline in these rates from 1998 to 2008°¢ and 1997 to
2009, these studies focused on occupational accidents
as a whole rather than AEBM in populations of health
care workers.

In conclusion, despite the limitations of the data
and the fact that underreporting is likely to have
caused an underestimation of accident rates, the
fact that these figures remained stable over the years
suggests a need for prevention strategies targeting
occupational health and safety, such as frequent safety
inspections. Furthermore, despite the stability of
incidence rates in the country as a whole, the number
of accidents reported actually increased during the
study period.

Regional comparisons of accident rates revealed
significant variability in these figures, suggesting that
the extent to which health care workers are affected
by AEBM may vary depending on the region and state
in which they live. Incidence rates in the northern,
northeastern, midwestern and southern regions of
Brazil remained stable over the study period, reflecting
the overall national trend. In the South, however, these
figures tended to decrease.

Given the variability in the temporal trends of
AEBM between regions and states, each of these values
was individually classified according to its overall
tendency, based on the following categories: increasing,
stable, and decreasing. The present study revealed a
stable trend in the states of Roraima, Amapa, Tocantins,
Maranhao, Piaui, Ceard, Paraiba, Bahia, Minas Gerais,
Rio de Janeiro, Rio Grande do Sul, Parani, Santa
Catarina, Mato Grosso do Sul, Mato Grosso, and Goids,
as well as the Federal District. However, while the
overall trends were stable, the increase in the number
of accidents during the study period suggests that the
risks to which health care workers were exposed did
not decrease, and work conditions are unlikely to have
improved.

A time-series study performed by Pereira & Torres'*
in the state of Ceard based on data for the period of
2009 to 2012 reached a different conclusion than the
present study, finding a decreasing trend in the incidence
of AEBM (34.4%), with a mean of 6.7 accidents per
1000 health care workers. This trend may be related
to the flexibility and deregulation of the labor market,
and an increase in practices such as outsourcing. The
lack of oversight of these activities, combined with a
greater reliance on subcontractors, may have led to an
increase in the frequency of occupational accidents.
The distance between employers and employees in
these circumstances may contribute to underreporting.
While the investment in occupational health and safety
may have increased in previous years, few studies have
evaluated the performance of existing occupational
health programs. The few investigations on the subject
have focused on narrowly targeted programs addressing
specific risk factors and injuries, and have also displayed
significant methodological shortcomings.®

The states of Pernambuco, Alagoas, Sergipe and Sao
Paulo trended toward a decrease in the rates of AEBM
among health care workers. Sao Paulo accounts for the
highest number of incidents in the country, and the
decrease in cases from 2015 to 2016 may have driven
the trend towards a decrease. The states of Pernambuco,
Alagoas and Sergipe showed an increase in the number
of registered health care workers, which may have
caused the decrease in incidence rates in 2015 and
2016 relative to previous years.
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According to Wiinsch Filho,'* decreasing trends in
occupational accidents may be associated with changes
in the raw number of incidents (which does not
depend on the size of the worker population) as well
as incidence rates themselves (which represent a ratio
of accidents to the number of workers, and may vary
depending on the latter).

However, it is important to note that the absence
or reduction of reports does not necessarily indicate
that no accidents have taken place, and may actually

studies?!*

reflect underreporting. Some suggest
that over 50% of workers fail to report occupational
accidents. The resulting bias in the epidemiological
data on occupational accidents may prevent a deeper
comprehension of this issue, especially when a
significant percentage of workers are missing from
official statistics.”

The underreporting of occupational accidents is
influenced by several actors and factors, including
the victims of non-fatal occupational accidents. Many
workers may fail to identify an association between
their accident and their occupation, in addition to being
simply unaware of the need to report such incidents. As
a result, many workers may not report AEBM, as they
are unaware of how and when to do so.”®
#27additional

underreporting of occupational

to
the

accidents include: fear of retaliation at work, perceiving

According previous studies,

reasons for
the accident as an inherent part of their job, lack of
awareness of reporting protocols, having no other
occupation, and believing that reporting the accident
will not solve the problem.

Underreporting can have a negative impact on the
selection of priorities for prevention and protection
measures targeting the health and safety of workers.”
Underreporting hampers the analysis, assessment,
planning and implementation of effective public
policies. Without knowing which sectors are most
affected, where and how these incidents occur, their
frequency and incidence rates, and other relevant
variables, administrators are limited in their efforts to
address this public health issue.”®

In northern Brazil, accident rates trended toward
an increase in the states of Rondonia, Acre, Amazonas
and Pard. A similar tendency was observed in the state

of Rio Grande do Norte, in northeastern Brazil, and
the state of Espirito Santo in the Southeast. The state
of Amazonas showed the highest growth rate in the
region (42.74%).

Across all aforementioned states, there was a gradual
increase in reports of AEBM, and in the number of
registered professionals. However, the findings appear
to demonstrate that the increase in the number of
professionals was not followed by an improvement in
working conditions, which may have contributed to the
increased number of occupational accidents in these
locations.

Other factors that may have contributed to
the increase in the number of AEBM in Brazil are
improvements in reporting and changes in the criteria
used to define an incident as an occupational accident,
especially from 2007 onward. That was the year
social security benefits and compensation began to
be offered to victims of occupational accidents and
illnesses, even in the absence of an official report;
in these cases, incidents were evaluated based on
the
Epidemiological Nexus for Social Security (Nexo

victim's occupational category, the Technical

Técnico Epidemiolégico Previdenciério; NTEP) or the
Technical Nexus between Illnesses and Occupational
Accidents (Nexo Técnico por Doenga Equiparada
a Acidente de Trabalho; NTDEAT).”” These data
confirm the hypothesis that Brazil has a relatively high
incidence of occupational accidents, especially since,
as noted by the Ministry of Labor and Employment,”
“there is flagrant violation of laws, and an obvious need
for preventive interventions.”

The main methodological limitation of the present
study pertains to the quality of the data, which was
collected from the SINAN, and therefore subject
to varying levels of underreporting and significant
heterogeneity across states and regions. Limitations
regarding the rates calculated for states with a
small population and high rates of underreporting
were addressed by calculating rolling averages. The
conclusions drawn in the present study must also be
interpreted in light of the legislative changes made
in 2007, which still do not appear to have been fully
implemented, given the inconsistent reporting of
AEBM by health care workers as a whole.
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Strengths of this study include its contribution
to the characterization of AEBM among health care
workers, especially since previous studies on the topic
have not focused specifically on this population. The
present study also analyzed data at a national level
rather than focusing on a particular region or state,
so that its findings may contribute to decision making
across different levels of implementation of accident
prevention and management programs in the country.

The time-series analysis of the incidence of AEBM
among health care workers revealed that these rates
displayed a stable trend between 2010 and 2016.
However, the trends varied significantly between units
of analysis, with some figures increasing, and others
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