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Abstract

Objective: To investigate the occurrence and characteristics of accidents involving potentially contaminated
biological material in nurses.

Methods: Cross-sectional study involving 121 nurses. The research instrument was a self-applied
questionnaire with sociodemographic and occupational accident-related variables.

Results: Sixty-five (53.8) nurses were victims of occupational accidents involving exposure to potentially
contaminated biological material. Sixty-three (52.1%) were related to piercing-cutting materials and 22
(18.2%) to exposure of the mucosa and/or non-intact skin. No statistically significant difference between
the groups was found in terms of accident events and reporting (p=0.791 and p=0.427); knowledge of
the immune response (p=0.379); change of piercing-cutting material collector (p=0.372) and training on
standard precautions (p=0.158). A statistically significant different in the training was found (p=0.014), as
nurses working at smaller establishments indicated greater desire to participate.

Conclusion: Accidents are frequent among the nurses and training is positively related with adherence to
standard precautions.

Resumo

Objetivo: Investigar ocorréncia e caracteristicas dos acidentes com material bioldgico potencialmente
contaminado em enfermeiros.

Métodos: Estudo transversal que incluiu 121 enfermeiros. O instrumento de pesquisa foi um questionario
autoaplicavel com variaveis sociodemograficas e relacionadas a acidentes de trabalho.

Resultados: Em relagdo a ocorréncia de acidente do trabalho com exposigao a material bioldgico potencialmente
contaminado entre enfermeiros, 65 (53,8%) foram vitimas. Destes, 63 (52,1%) por perfurocortantes e 22
(18,2%) por exposicdo a mucosa e/ou pele ndo integra. Nao houve diferenca estatisticamente significativa
entre 0s grupos quanto a ocorréncia e notificacao do acidente (p=0,791 e p=0,427); conhecimento da resposta
vacinal (p=0,379); troca de recipiente de perfurocortantes (p=0,372) e treinamento sobre precaugoes padrao
(p=0,158). Com relagdo ao treinamento foi verificada diferenca estatisticamente significativa (p=0,014) uma
vez que enfermeiros nos estabelecimentos menores relataram maior desejo de participagéo.

Conclusdo: Os acidentes sdo frequentes entre 0s enfermeiros e o treinamento relaciona-se positivamente a
adeso as precaugdes-padrdo.
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Introduction

The double goal of the standard precautions is to
protect health professionals against possible occu-
pational contamination in care delivery and to pre-
vent healthcare-related infections."” In occupational
health, the possibility of contamination by occupa-
tionally relevant pathogens like the HIV virus and
the HBV and HCV virus can be prevented.? In
1996, 18 years ago, the Centers for Disease Con-
trol and Prevention (CDC) established the stan-
dard precautions, which contain the main concepts
of universal precautions and isolation of body sub-
stances, based on the principle that any body fluids
(except sweat) can contain infectious agents.”

The infection by the HIV virus in the United
States among professionals who did not report oth-
er than occupational risk factors was investigated in
a CDC protocol entitled “Cases of Public Health
Importance” (COPHI).®

In thatsource, it is reported that records between
1981 and 2010 indicate that 57 North American
workers were victims of seroconversion after occu-
pational accidents involving exposure to potentially
contaminated biological material, although at least
143 cases are under investigation, the most recent
of which happened in 2009. Therefore, the number
of professionals who caught the infection is uncer-
tain. In addition, there is possible underreporting.

In developing countries, the surveillance and
control systems need to be improved and health es-
tablishments need to encourage reporting,* as there
are no precise data about the number of cases of se-
roconversion to HIV and hepatitis B and C among
health professionals in the Brazilian context.

In Brazil, occupational accidents involving ex-
posure to potentially contaminated biological ma-
terial are considered a health problem of compul-
sory reporting and should be notified on a form
standardized by the Ministry of Health in the Na-
tional Disease Notification System - SINAN-NET
and in sentinel networks, such as the Occupational
Health Referral Centers - CEREST.” In a study
undertaken to analyze these accidents, important
gaps were appointed, showing the need to train the
professionals responsible for the records. Studies
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indicate the need for training and awareness-rais-
ing of the workers about the adherence to standard
precautions®”, as these accidents are still frequent
and can entail severe consequences for the workers’
physical and psychosocial wellbeing."”

Adherence to standard precautions is the main
strategy to protect workers against exposure to
transmissible pathogens and to protect patients,"”
but adherence is below recommended levels.®'? A
study found that training and knowledge about the
theme positively influence the adherence.’ In the
same context, a study at hospitals and medical cen-
ters in Ethiopia identified that more than half of the
health workers possessed inappropriate knowledge
about the standard precautions and that 95.5% ac-
tually wanted to receive some kind of training."¥

Adherence to infection control and safety
practices can also be influenced by the size of the
establishments. Studies show that adherence to
safety measures is higher in larger hospitals when
compared to smaller hospitals and establishments.
619 One of the reasons can be the fact that small-
er establishments are generally more basic and have
a more limited structure and less activities of the
infection control commissions.®

It was observed that the constant presence of train-
ing, a prepared and exclusive team for infection con-
trol and patient safety, greater financial investments
and participation of organizational management in
these activities are positively related with better infec-
tion control practices.'®'”As the human and financial
resources vary significantly among different types of
health establishments, teaching hospitals tend to ex-
ert infection control practices more effectively than
municipal or philanthropic hospitals, which are often
smaller and receive less financial incentives."”

The objective in this study was to investigate
and compare the occurrence and characteristics of
accidents involving biological material in nurses at a
teaching hospital and smaller health establishments.

Methods

A cross-sectional study was undertaken at health
establishments in two Brazilian cities between Sep-
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tember and December 2012, including one teach-
ing hospital and three smaller institutions.

The teaching hospital is characterized as size IV
and is considered a referral center for high-quality
research areas. The items assessed for the characteri-
zation as size IV are: 300 beds or more, 30 of which
for the intensive care unit (ICU); more than eight
surgery rooms; reference level III for urgency and
emergency and ICU and four or more high-com-
plexity sectors.'® The smaller establishments in-
clude one philanthropic hospital, one private hos-
pital that also offers beds to the Unified Health
System (SUS) and an emergency care unit affiliated
with a regional health insurance. The philanthrop-
ic institution offers 155 beds; the other hospital
78 beds, the emergency care service consists of an
emergency unit and a medication room and eight
beds for observation.

Nurses were included with at least three months
of professional experiences, who were not on holi-
day, medical leave or leave of absence. Professionals
in exclusively administrative functions or not pres-
ent at the place of work after two consecutive at-
tempts were excluded.

The sample was randomly composed of 120
nurses from the teaching hospital and the nurses
working at the smaller establishments who com-
plied with the inclusion criteria, totaling 39 pro-
fessionals. It should be highlighted that, in 2011,
411 nurses worked at the teaching hospital. The
final sample consisted of 121 nurses, 91 from the
teaching hospital and 30 from the smaller establish-
ments. Therefore, the response rate corresponded to
75.8% for the university hospital and 77.0% for the
other establishments.

The questionnaire with sociodemographic char-
acteristics included the following variables: sex;
work sector; birth date; education level; workplace
and length of professional experience. The follow-
ing variables were considered related to the occur-
rence of an occupational accident with exposure to
potentially contaminated biological material: vac-
cination for Hepatitis B and knowledge about the
anti-HBs antibody; accident reporting; practice of
change of disposal container for piercing-cutting
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material; participation and desire to participate in
training about standard precautions.

The responsible researchers provided the work-
ers with the questionnaires during their work hours.
As the questionnaire was self-explained, the partic-
ipants were advised to complete it when they had
time and to leave the completed questionnaires in a
sealed box in the nursing head’s office in each sector
for the researcher to collect. The box was available
for approximately two weeks in each sector and,
during the shift after they had received the question-
naire, the researcher contacted the nurses to know if
they had handed it in. In case they had not answered
it yet, the researcher used the occasion to remind
them about the importance of their participation.

The numerical variables are described using de-
scriptive statistics, calculating the means, medians
and standard deviations. The nominal categorical
variables are described or displayed in frequency
tables. Pearson’s chi-square test was applied for the
categorical or dichotomous variables, such as “par-
ticipation in training about SP”, “change of pierc-
ing-cutting material container” and “knowledge
about anti-HBs antibody” to compare whether
there was a statistically significant difference be-
tween the two groups of nurses. For the variables
“accident reporting” and “desire to participate in
training”, Fisher’s exact test was applied. For the
variable “number of accidents involving pierc-
ing-cutting material”, the Mann-Whitney test was
applied as no normal distribution was verified.

The development of the study complied with
Brazilian and international standards for research
involving human beings.

Results

The participants mainly included women, be-
tween 20 and 40 years of age. The mean age at the
teaching hospital was 37.4 years (SD+8.95), me-
dian 35, maximum 58 and minimum 23 years.
At the smaller establishments, the mean age was
32.5 years, median 33, minimum 23 and maxi-
mum 50 years of age. The majority (51.2%) held



a specialist degree and only 8.3% a Master’s and/
or Doctoral degree, as demonstrated in table 1.

Table 1. Distribution of the nurses (n=121) according to sex, age
range, education and place of work

Variables n(%)
Gender
Female 110(90.9)
Male 1109.1)
Age range (years)
201030 38(31.4)
311040 50(41.3)
411050 18(14.9)
>51 12(9.9)
Missing data 3(2.5)
Education level
Higher 34(28)
Specialization ongoing 6(5)
Specialization 62(51.2)
Master’s ongoing 2(1.7)
Master's 8(6.6)
Doctoral ongoing 6(5)
Doctoral 2(1.7)
Place of work

Teaching hospital
Emergency unit
Teaching hospital

Smaller health establishments
Philanthropic hospital 16(13.2)
Private hospital
Emergency care 7(5.8)

The length of professional experience corre-
sponded to between three months and five years
for 31.4%, between six and ten years for 23.1%,
between 11 and 15 years for 20.7% and 16 years or
more for 24.8%. The mean length of professional
experience was 10.1 years (SD 7.22). As regards the
sector, 31 nurses (25.5%) were allocated to medical
and surgical clinics; 29 (23.8%) belonged to adult,
neonatal and/or pediatric intensive care units; 10
(8.4%) worked in emergency care; nine (7.4%) in
pediatrics; eight (6.6%) belonged to the gynecology
and obstetrics sector and 34 (28.3%) to the oth-
er sectors investigated: orthopedics, dermatology
and immunology, psychiatrics, neurology, coronary
unit, infectious diseases, outpatient clinics, hema-
tology and liver transplantation.

Concerning the occurrence of occupational
accidents involving exposure to potentially con-
taminated biological material among nurses, 65
(53.8%) were victims. Sixty-three (52.1%) involved
piercing-cutting material and (18.2%) exposure of
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the mucosa and/or non-intact skin. It should be
highlighted that 50.5% of the nurses at the teach-
ing hospital affirmed they had been victims of oc-
cupational accidents with piercing-cutting material,
against 56.7% at the smaller establishments.

The results show that 81.4% and 92.9% of the
victims at the teaching hospital and smaller estab-
lishments, respectively, notified the events. Among
the justifications for not reporting, two nurses indi-
cated that they did not consider notification neces-
sary and two that they did not consider the occu-
pational accident they were victims of as dangerous;
two did not notify due to forgetting or the stress
the accident caused and one justified the delay in
returning to the responsible units.

The vaccination schedule for hepatitis B was
complete in 97.5% of the nurses, but 46.2% of the
nurses at the teaching hospital indicated not having
the recommended immune response and 26.4%
did not know the response. At the smaller estab-
lishments, 36.7% indicated not knowing about
the presence of the anti-HBs antibody and 40.0%
could not provide this important information.

The data revealed that 44.0% and 53.3% of the
sectors at the teaching hospital and at the smaller
establishments, respectively, did not change the
piercing-cutting material collector after one-third
had been filled.

Concerning the participation in training about
standard precautions, 87.9% of the nurses at the
teaching hospital and 80.0% at the smaller estab-
lishments affirmed they had participated in institu-
tional training. Nevertheless, 96.7% of the nurses
at the smaller establishments indicated the desire to
participate, against 77.7% at the teaching hospital.

No statistically significant difference be-
tween the groups was found regarding the acci-
dent occurrence and notification (p=0.791 and
p=0.427); knowledge about the immune response
(p=0,379); change of the container (p=0.372) and
training about standard precautions (p=0.158).
As regards the desire to participate in training,
a statistically significant difference was verified
(p=0.014), as nurses working at the smaller es-
tablishments indicated greater desire to partici-

pate (Table 2).
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Table 2. Occurrence and notification of accidents involving
biological material according to piercing-cutting material,
immune response, container change, participation and desire to
participate in training

Teaching Smaller
Variables hospital establishments  p-value
n(%) n(%)
Accident with piercing-cutting material
Yes 46(50.5) 17(56.7)
0.791*
No 45(49.5) 13(43.3)
Accident reporting
Yes 35(81.4) 13(92.9)
0.427*
No 8(18.6) 1(7.1)
Knowledge immune response
Yes 24(26.4) 7(23.3)
No 42(46.2) 11(36.7) 0.379*
Unknown 24(26.4) 12(40.0)
Did not answer 1(1.0)
Change of containers
Yes 51(5.0) 14(46.7%)
0.372*
No 40(44.0) 16(53.3)
Participation in training
Yes 80(87.9) 24(80.0)
No 99.9) 6(20.0) 0.158*
Did not answer 2(2.2)
Desire to participate in training
Yes 70(77.7) 29(96.7)
0.014**
No 21(22.3) 1(3.3)

*Application of Pearson’s Chi-square test **Application of Fisher’s exact test

Discussion

The research findings are important to compare the
occurrence of occupational accidents involving ex-
posure to potentially contaminated biological mate-
rial in different establishments.

No significant difference was found in the oc-
currence and characteristics of the occupational ac-
cidents with regard to the establishments studied.
As to the training about standard precautions, no
statistically significant difference was verified, de-
spite the larger proportion of nurses who partici-
pated at the teaching hospital. Nurses from the
smaller establishments demonstrated greater desire
to participate in updated about the theme, with a
statistically significant difference.

The sociodemographic analysis results are
demonstrated in other studies"” and show that
nursing is still a predominantly female profes-
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sion, with ages below 40 years. Most of the nurs-
es (52.40%) had some kind of specialization,
which is possibly associated with the teaching
hospital, which needs to attend to different
highly complex specialties.

As regards the occurrence of occupational acci-
dents with piercing-cutting material, the same pro-
(19)

portion was found in other studies,"” which may
be related with the number of invasive procedures
nurses perform, such as venipuncture, serum ther-
apy, collection of laboratory tests, capillary glucose,
among others.”

What non-reporting is concerned, the justifica-
tions that they consider reporting unnecessary or
attribute a low level of danger to the accident are
in accordance with other findings.?” It is known
that the risk of catching the HCV virus after oc-
cupational exposure ranges between 1.8% and 0.3
to 0.5% for the HIV virus in cases of percutaneous
exposure. As for the hepatitis B virus, these percent-
ages range between 6 and 30%.%" Hence, the need
to report the accident and monitor the victim for
six months after the exposure is highlighted, includ-
ing serology tests and correct completion of the case
evolution in SINAN NET."”

The vaccination schedule for hepatitis B and the
lack of knowledge about the antibody is also in line
with the research. In one study, it is indicated that,
although 99.8% of the victims indicated a complete
schedule for hepatitis B, only 40% referred the pres-
ence of the anti-HBs antibody, while 16.1% indi-
cated no response, 18.5% that they did not take the
test and 20% did not complete this important infor-
mation. The results about the change of the pierc-
ing-cutting material collector differ from guidelines
for health establishments and encourage the proposal
of prevention and intervention measures.”

As regards the participation in training about
standard precautions, the desire to participate in both
groups of nurses was considerable, arousing reflections
about the impact of the previously proposed train-
ing. It should be highlighted that the occurrence of
accidents involving biological material in the research
groups drive towards the formulation and implemen-
tation of prevention and control measures, as more

than half of the nurses reported having suffered at least



one type of exposure to potentially contaminated bio-
logical material in their professional career. Study vari-
ables related to the occurrence of accidents, such as the
presence of the anti-HBs antibody and the change of
collectors lead to the conclusion that important safety
measures are not being practiced.

In a study involving 1444 Chinese nurses, it was
revealed that only half had received training about
standard precautions, and 98.2% expressed the de-
sire to receive training.” In a study developed in
Jamaica, nurses and physicians wanted to partici-
pate in training, as well as qualification related to
the control of healthcare related infections.®

Professional education based on the principles and
reasons for the monitoring of safety practices are criti-
cal elements of standard precautions, as they facilitate
the correct decision process and promote adherence.
@) As studies reveal that training is directly related
with nurses adherence to standard precautions,*”
continuous training of the workers is suggested with a
view to the adherence to safety measures.

Simply offering training is not sufficient though,
as studies evidence that knowledge about the stan-
dard precautions remained below desirable levels,
even after training, which reinforces the need for
evidence-based training contents and forms.? Even
after training, the study reveals that only 47% of the
workers considered the risk of body fluid droplets in
the eye mucosa a possible source of contamination,
only 63% understood the basic concept of standard
precautions and only 53.24% perceived the need to
use a mask in the physical examination of patients
with respiratory symptoms.

A multimodal strategy by Brazilian health agencies
to achieve adherence to hand washing indicates that a
set of actions is needed to overcome different behav-
ioral obstacles and barriers. The institutions need to
guarantee the infrastructure needed to permit the cor-
rect practice of the procedure and provide training and
continuing education with assessment and feedback of
the data related to the workers’ practice, perception and
knowledge about the theme.®

The same source indicates that, to achieve adher-
ence to the standard precautions, an environment
needs to be created that facilitates the professionals
sensitization to patient safety, so as to include active
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participation at the institutional and individual level.
A review of factors that influence adherence indicates
that variables like the organizational safety climate,
perceived obstacles, professional degree, care delivery
to a smaller number of patients, risk personality and
self-efficacy should not be ignored.®”

Conclusion

Accidents involving exposure to biological material are
frequent. Although the professionals reported having
received training about standard precautions, there
was a great desire for reinforcement on the theme.
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