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ABSTRACT

Objective: To identify the epidemiological profile of accidents with biological material occurring in the dental clinic of a university in
the southern region of the country. Methods: This is a descriptive, cross-sectional, retrospective study, which analyzed the reports
of the Epidemiological Surveillance (SINAN) that occurred between March 2013 and December 2016. We analyzed the demographic
variables and data related to the notification of accidents with biological material in the SINAN file, such as: age, sex, race, occupation
(student, teacher, oral health technician, residents), time and place of occurrence of the accident, agent causing the perforation, total
or partial use of PPE (personal protective equipment) at the time of accident, contact with organic material, contact agent and up-to-
date vaccination against hepatitis B and treatment withdrawal. The data obtained were analyzed in Epilnfo Software. Statistical analysis
included descriptive and inferential analysis, with significance level of p<0.05 and confidence interval (Cl) of 95%. Results: In total
there were 55 reports of accidents with piercing-cutting materials, of which 12 were men (21.82%) and 43 were women (78.18%).
The mean age of the sample population was 24.2 (+ 6.3) years. Regarding the occupation, 80% (n = 44) were undergraduate students,
12.72% were residents, 5.45%, teachers and 1.82%, oral health technicians. The majority (61.8%) were perforated during the
dental procedure, 21.82% during material washing and 16.36% during surgery, but 20% claimed that they did not use any personal
protective equipment. Regarding the organic material, there was a high prevalence of contact with blood, 70.9%, the needle was the
main agent (n = 26; 47.3%). Still, 3.7% stated that they were not vaccinated against hepatitis B. In the bivariate analysis, the site of the
accident was associated with the use of personal protective equipment (p = 0.01). Conclusion: The results showed that the number of
incidents is high and can be attributed to several factors, such as lack of experience of students and the non-use of personal protective
equipment. As a result, it is necessary to establish a permanent education program focused on education and accident prevention
strategies to minimize these problems.

Indexing terms: Containment of biohazards. Dentistry. Infection control, dental.
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RESUMO

Objetivo: Identificar o perfil epidemioldgico dos acidentes com material biolégico ocorridos na clinica odontoldgica de uma
universidade na regiao sul do pais. Métodos: Foi realizado um estudo descritivo, transversal, retrospectivo, analisando as notificacoes
da Vigilancia Epidemioldgica (SINAN) ocorridas entre marco de 2013 a dezembro de 2016. Foram analisadas as variaveis demogréficas
e os dados referentes a notificacdo de acidentes com material bioldgico contidas na ficha do SINAN, tais como: idade, sexo, raca,
ocupacdo (estudante, professor, técnico em saude bucal, residentes), momento e local da ocorréncia do acidente, agente causador
da perfuracdo, uso total ou parcial de EPl no momento do acidente, contato com material organico, agente do contato e vacinacdo
em dia contra hepatite B e abandono do tratamento. Os dados obtidos foram analisados pelo Software Epilnfo. A analise estatistica
incluiu a anélise descritiva e inferencial, com nivel de significdncia de p<0,05 e intervalo de confianca (IC) de 95%. Resultados: No
total houve 55 notificacbes de acidentes com materiais pérfuro-cortantes, sendo doze homens (21,82%) e 43 mulheres (78,18%). A
idade média da populacdo amostral era de 24,2 (+6,3) anos. Quanto a ocupacao, 80% (n=44) eram estudantes de graduacéo, 12,72%
residentes, 5,45% professores e 1,82% técnico em saude bucal. A maioria (61,8%) se perfurou durante o procedimento odontoldgico,
21,82% durante a lavagem dos materiais e 16,36% durante uma cirurgia, porém 20% alegaram que nao utilizavam o equipamento
de protecdo individual. Em relacdo ao material organico, houve grande prevaléncia do contato com o sangue 70,9%, sendo a agulha
o principal agente (n=26, 47,3%). Ainda, 3,7% afirmaram ndo estavam vacinados contra hepatite B. Na analise bivariada, o local
do acidente esteve associado com o uso do equipamento de protecdo individual (p=0,01). Conclusdo: Os resultados mostraram
que o numero de incidentes é elevado e podem ser atribuidos a diversos fatores, como a falta de experiéncia dos estudantes e a
ndo utilizacdo de equipamentos de protecdo individual. Em decorréncia disso, é necessario estabelecer um programa de educagdo
permanente focado em estratégias de educacdo e prevencao de acidentes para minimizar esses agravos.

Termos de indexagao: Contencdo de riscos biolégicos. Odontologia. Controle de infeccbes dentérias.

INTRODUCTION

Biosafety is defined as: “a safety condition achieved
by a set of actions aimed at preventing, controlling and
reducing or eliminating risks inherent in activities that
could compromise human, animal and plant health and
the environment” [1]. Adherence to biosafety standards in
health work is a fundamental condition for the safety of
workers [2].

In dentistry, a great number of occupational
risks are observed, such as biological, physical, chemical,
ergonomic or accident risks, among others [1]. This
demonstrates the importance of understanding the profile
of accidents with biological materials that occur within a
dental clinic, since this information will allow the creation
of preventive strategies and behaviors to be taken after the
accident, based on Regulatory Standard 32 in Work Safety
in Health Facilities (NR32), approved in 2005 and developed
to constitute the basic guidelines for the implementation
of specific protective measures for workers [3].

Accidental exposure to piercing-cutting instruments
are the most common workplace accidents involving
professionals and students in a hospital setting. The risk
of an injured person acquiring an infection through these
exposures depends on several factors, such as: extension
of the lesion, volume of biological fluid present, systemic
conditions of the professional, characteristics of the
microorganisms present and clinical conditions of the
source patient, as well as the conducts performed after
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exposure. More than 20 different pathogens can be
transmitted by accidental exposure [4], including hepatitis
B virus (HBV), hepatitis C and human immunodeficiency
virus (HIV), which are the most relevant infectious agents
due to the seriousness of the respective diseases. In
relation to hepatitis C virus (HCV), the risk of occupational
transmission is approximately 1.8% (ranging from 0 to
7%) after a percutaneous accident with a positive HCV
source patient [5].

The Ministry of Health certifies that Universal
Precautionary measures represent a set of infection
control care to be universally adopted as an effective way
of reducing risk. These should be used in the care of all
the patients, since not all the carriers of these pathogenic
microorganisms can be identified previously. ANVISA
recommends some precautions to reduce the exposure of
dental professionals to biological material, such as the use
of PPE, handwashing, care with piercing-cutting materials,
transportation of waste and materials with caution,
immunization, among others [1].

In Brazil, although work accidents due to piercing-
cutting materials are frequent, there is still no real diagnosis
of the number of workers affected by these injuries. It
is believed that the existing number is underestimated
given the likely existence of underreporting among health
professionals due to the lack of awareness of risk by
hospital workers and managers, the fear of unemployment
or loss of employment by the worker, the culpability felt in



relation to this event, the lack of adequate organization
of the actions of the service of assistance to the worker,
the difficulties of the information system and also to the
disbelief of the importance of the work accident of this
nature [6].

Biosafety is not only about prevention and control,
it is necessary to invest in a proper education for a better
understanding and execution of its objectives. It is necessary
to establish procedures for immediate interventions to raise
awareness, with the risk of exposure to biological material
intrinsic to the category of students, and to consolidate
their execution, from graduation to professional life [7].
The refinements of education strategies are essential for
better compliance with biosafety protocols [8]. Therefore,
the goal of this study was to identify the epidemiological
profile of accidents with biological materials occurred in
the dental clinic of a university in the southern region of
the country.

METHODS

This was a descriptive, cross-sectional, retrospective
study on accidents with piercing-cutting material, which
occurred in the dental clinic of a university in the southern
region of the country.

Data collection was carried out by a single
researcher, with consultation to the records of notifications
of accidents with biological material (SINAN), in the
institution between 2013 and 2016. All the SINAN files
about piercing-cutting accidents of Epidemiological
Surveillance Nucleus (NVE) of the University Hospital of
Maringéd (HU) referring to the Department of Dentistry,
were analyzed.

We analyzed the demographic variables and the
data related to the notification of accidents included in
SINAN file, such as: age, sex, race, occupation (student,
teacher, oral health technician, residents), time and
place of occurrence of the accident, agent causing the
perforation, total or partial use of PPE at the time of the
accident, contact with organic material, contact agent and
up-to-date vaccination against hepatitis B and treatment
withdrawal.

[t was not necessary the approval by the Research
Ethics Committee of the institution, because it is a
research involving only data in the public domain, that is,
the information provided to any citizen of the hospital
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surveillance and that does not identify the participants of
the research.

Data were analyzed in Epilnfo Software. Statistical
analysis included descriptive and inferential analysis, with
application of the Fisher test, significance of p<0.05, 95%
confidence interval (Cl) by the Bioestat software.

RESULTS

During this period, 55 accidents with piercing-
cutting materials were reported in the COD-EMU. No files
were excluded. The mean age of the sample was 24.2 (=
6.3) years, and the majority were young (18 to 25 years
old), female (76.4%), as listed in table 1.

Table 1. Numerical and percentage distribution of victims of piercing-cutting
accidents, according to demographic data.

Age group n %
18 to 25 years 44 80
26 to 30 years 6 10.09
31 to 40 years 1 1.8
Over 40 years 3 5.4
Not informed 1 1.8
Total 54 100
Sex n %
Male 12 21.82
Female 43 78.18
Total 55 100

Amongstudents, teachers, residents and auxiliaries,
the category with the highest number of notifications were
undergraduate students (80%), followed by residents
(12.72%), teachers (5.45%) and oral health technicians (1,
82%) during the analyzed years.

During the accident, 80% of victims reported
using all PPE relevant to dental care. The other 11 reports
indicate that 20% had used PPE, however incomplete,
without gloves, glasses or aprons. Within these reports, (n
= 3) were without gloves.

The majority of accidents (62%) occurred during
the dental procedure, 21.8% during the washing of the
materials and 16.4% during the surgical procedure. There
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were also accidents during needle recapping and suture
(3.6%).

Of the 12 victims who were perforated during
material washing, half neglected to use PPE (table 2).

Table 2. Association between the use of PPE and variables.

Use of complete PPE

In the first year of analysis, 2013, thirteen
occurrences (23.64%) were reported; this number
decreased to twelve notifications (21.82%) in 2014, ten
notifications (18.18%) in 2015 and double notifications
occurred in 2016 (table 4).

Table 4. Numerical and percentage distribution of victims of piercing-cutting
accidents, according to the year of occurrence.

Variables )
Yes n (%) No n (%) p Year of accident n %
Material washing 6 38 2013 13 23.64
Time of accident  Dental / Surgical . . 0.01 5014 12 2182
Procedure
2015 10 18.18
T ¢ fluid Blood 30 9 0
ype of flui ] 47 _
Other materials 14 2 2016 20 36.36
Total 55 100

Perforation with needle (47.3%) represented the
majority of piercing-cutting accidents, followed by cut with
blades (7.27%) and exploratory probes (3.6%). Files, drills,
curettes and steel matrix represent 1.8% each (table 3).
Most of the victims had contact with the patient’s blood
(70.9%) in the occurrences; contact with saliva represented
a little more than 12%; carious tissue only 1.82% and
other fluids 14.56% (table 3).

Table 3. Numerical and percentage distribution of accidents with piercing-cutting
accidents of COD-UEM.

Type of exposure n %
Needle with or without lumen 26 47.3
Blades 4 7.27
Exploratory probe 2 3.6
File 1 1.8
Drills 1 1.8
Curettes 1 1.8
Steel matrix 1 1.8
Other materials 19 34.54
Total 55 100
Biological material involved n %
Blood 39 70.9
Saliva 7 12.7
Carious tissue 1 1.82
Other fluids 8 14.56
Total 55 100
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Some students stated that they did not have
hepatitis vaccination (3.7%), and more than 9% did not
know whether they had up-to-date vaccination.

Regarding the abandonment of treatment, in
2013 and 2014 there is no record of information. From
2015 onwards, it was reported that the dropout rate was
quite high (figure 1).

10 treatment
withdrawal

Il high

no
information

2015

2016

Figure 1.Numerical and percentage distribution of the treatment withdrawal
rate, according to the year of occurrence.

DISCUSSION

The data showed the profile of accidents with
biological materials in health workers. The files analyzed
show a high number of women who have suffered from
an accident. The prevalence of female sex (76.4%) was
observed in other studies in the literature [9-11], which
can be attributed to the greater number of women in the



health area and within the dental team. Orestes Cardoso et
al. [11] showed that among the professionals of the dental
team 70.3% are women.

The health professionals of this study who suffered
the highest number of accidents and who reported
were the students, that is, 80% of the injured. Students
are more frequently injured because they participate in
various procedures and are often associated with scarce
knowledge about universal precautionary measures and
repeated training under appropriate supervision, as well
as nervousness and/or inexperience during procedures
[12,13].

Due to the particularities of dental procedures,
which are performed in a small space for the manipulation
of the instruments by the dental surgeon, the access inside
the mouth becomes difficult. In addition to being common
and necessary the handling of long, piercing-cutting
instruments, such as curettes, explorers, needles, forceps,
drills, files, among others, which remain in intense contact
with blood, saliva, and other biological materials that
impregnate the materials, the reduced space also increases
the risk of occupational accidents [14]. This may be the
justification for a large number of accidents (62 %) during
the dental procedure and also during surgical procedures
(16.4%).

Needle perforation (47.3%) represented the
majority of piercing-cutting accidents, as well as data
reported by the Sdo Paulo State Department of Health,
which presents among the records of accidents involving
dental procedures (representing 7.1% notifications),
hypodermic and gingival needles as the instruments that
caused the greatest number of accidents (63%). The
results showed important failures in the follow-up of the
pre-established protocol and in the care flow chart [14].

There was a high occurrence of victims who
had contact with the patient’s blood (70.9%). According
to data from the Ministry of Health, after percutaneous
occupational exposure to contaminated blood the risk
of HIV infection approaches 0.3% and, after mucosal
exposure, increases to approximately 0.09% [15]. As for
occupational exposure to hepatitis B virus (HBV), the risk
of infection ranges from 6% to 30% and, according to the
condition of the source patient, can reach up to 40% [16].

From 2007 to June 2015, 136,945 cases of HIV
infection were reported in SINAN, in Brazil [17]. The cases of
HIV infection among health workers in the world, according
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to the data available in September 1997, comprised 264
cases [18]. The low number of seroconversions in Brazil
shows a lack of effective surveillance and an inefficient
reporting system for this type of accident, in addition to
the low systematic monitoring of the affected professionals
[19].

The treatment abandonment rate of the professionals
who initially sought assistance and reported their accidents,
causes great concern. A survey carried out in a public
teaching hospital in Sdo Paulo [20] showed a 45% dropout
rate in 326 reported accidents; while in a public teaching
hospital in Porto Alegre, the rate was 36% in 241 reported
accidents [21]. In the study, it was noted the importance
of registering patients who continued and abandoned
treatment, since the records only started to be made from
2015 and in 2016, and many of the records found did not
present complete information regarding the treatment.

In terms of exposure to the HBV virus, this risk
can be reduced by immunization against hepatitis B. In a
previous study, the effectiveness of the vaccine was around
90-95% and is one of the main measures to prevent
the virus [19]. In the present study, a worrying number
of students stated that they did not have vaccination
against hepatitis (3.7%). Therefore, serological tests for
confirmation of immunization are necessary, since about
10% to 20% of the vaccinated individuals do not reach
the protective levels of antibodies [22].

Ministry of Health Ordinance 597 of 2004 makes
compulsory vaccination for enrollment in universities
throughout Brazil [23]. However, a study published in
2006 states that higher education institutions should pay
more attention to immunization because the approach to
the subject has been fragmented and insufficient for the
student to construct sufficient knowledge for practical
application [24].

During the accident, 80% victims reported using
all PPE relevant to dental care. In a study with students
from the State University of Sdo Paulo, only 19.7% of the
interviewees considered the lack or misuse of the PPEs
as a contributing factor to their accident with biological
material [25]. Important data when compared to a study
by Machado Carvalhais et al. [26], which shows that the
lack or misuse of PPEs generates a greater number of
occupational accidents.

The evaluation period of the records was
selected, since the notifications began to be made by the
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Epidemiological Surveillance Nucleus (NVE) of the University
Hospital (HU) of UEM only from 2013, before this period
there was no control of the accidents. Most occurrences
were recorded in 2016 (20 cases, 36.36%). Two actions
that justify this increase in the number of cases were
intensified this year. The first one was the improvement
of the flowchart for the treatment of piercing-cutting
accidents, and the other was that during that year there
was a greater concern with the notifications and lectures
were given stimulating biosafety, strategies for accident
prevention and flow for post-accident care.

The procedures presented at the clinic for
improvement in the flowchart were recommended by
the Ministry of Health and involved: interrupting care,
removing the glove and locating the lesion; immediately
wash the lesion with running water and soap; asking the
patient if he/she is a carrier of HIV/AIDS, hepatitis B/C or
another sexually transmitted disease and if he/she is an
intravenous drug user; asking the patient if he/she agrees
to provide a blood sample to test the presence of blood-
borne pathogens; seek medical attention - assessment of
the type of biological material involved, the severity and
type of exposure, identification or not of the source-patient
and its anti-HIV and anti-HBV serological condition [1].

The concern with the notifications is due to the
fact that the number of occupational accidents in Brazil
involving biological material is similar to those observed
in other countries when the incidence of accidents
and underreports is compared. A study evaluating
underreporting in a university hospital in Sdo Paulo
shows that from 41% to 49% are underreporting of
accidents. The allegations mentioned by the professionals
for non-notification of the accident were based on
lack of knowledge about the risks and/or no need for
notification [27]. Therefore, the number of notifications
could be much greater and therefore the importance of
prevention and continuing education to promote the
importance of reporting and prevention of piercing-
cutting accidents.

Another contribution to the increase in the number
of notifications in the 2016 data of the research was the
availability of lectures stimulating work safety, the use of
PPE, preventive methods to avoid piercing-cutting accidents
and the vaccination control of students of all grades prior
to the start of the clinic in addition to immunization
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testing for evidence. It is known that for the success of
accident prevention, constant guidance is required, so that
knowledge is translated into practice, as an important gain
to the health of the professionals involved.

This was the first study of this type performed
at the dental clinic of the State University of Maringa
(UEM). These results may have important implications
for health care, not only for the clinical benefit of the
patient and the professional, but also for the reduction
of hospital costs with examinations and collection time.
It is necessary to strengthen prophylactic measures with
the aim of minimizing such incidents harmful to the health
of those involved, whether patient, teachers, students
or employees. However, the survey was the first step in
improving protection measures. It will be necessary to
follow the permanent education process in place to better
evaluate whether there will be a reduction in the number
of contamination and accidents, a decrease in the number
of underreporting and the processes that occur due to
negligence of the important safety procedures at work.

Some limitations of the study should be considered.
The first is for being a cross-sectional study, longitudinal
studies need to be carried out following these accidents
to verify causal relationships and perceptions of accident
victims. The other would be incomplete completion of the
data made by those responsible for the notification, a fact
also reported by other authors [4]; this impairs the quality
and relevance of the information and the exact definition
of the problem dimension.

CONCLUSION

The results show that the number of incidents
is high and can be attributed to a number of factors,
such as lack of experience of students and non-use of
personal protective equipment. As a result, it is necessary
to establish a permanent education program focused on
education and accident prevention strategies to minimize
these problems.
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