ree

Original Article

Analysis of 10 years of accidents with biological material among the nursing staff*

Dayane Xavier de Barros®, Anaclara Ferreira Veiga Tipple?, Liwcy Keller de Oliveira Lopes Lima®,

Adenicia Custddia Silva e Souza”, Zilah Candida Pereira das Neves®, Thais de Arvelos Salgado6

* Article extracted from the master thesis
entitled “Acidentes ocupacionais com
material biolégico entre a equipe de
enfermagem no Estado de Goids”,
defended at the Nursing College of the
Federal University of Goias, Goiania, 2012.

! Nurse, Master of Nursing. Nurse at the
State Health Department of the Federal
District. Professor of the Nursing
Undergraduate Course, College of Health
Sciences. Brasilia, Federal District, Brazil. E-
mail: dayanexavier@yahoo.com.br.

2 Nurse, Doctor of Nursing. Associate
Professor, College of Nursing of the Federal
University of Goias (UFG). Goidnia, Goias,
Brazil. E-mail: anaclara@fen.ufg.br.

* Nurse, Master of Nursing. Professor of
the Nursing Undergraduate Course, College
of Education of Amazonia. Redengdo, Para,
Brazil. E-mail: liwcykeller@yahoo.com.br.

4 Nurse, Doctor of Nursing. Voluntary
Professor of the Nursing Graduate
Program, Federal University of Goias.
Adjunct professor of the Pontifical Catholic
University of Goias (PUC-Goias). Goiania,
Goias, Brazil. E-mail:
adeniciafen@gmail.com.

> Nurse, Doctor of Nursing. Assistant
Professor of the Pontifical Catholic
University of Goias (PUC-Goias). Goidnia,
Goias, Brazil. E-mail:
zilahcandida@yahoo.com.br.

¢ Nurse, Master of Nursing. Doctoral
student of the Nursing Undergraduate
Program, Federal University of Goias.
Goiania, Goias, Brazil. E-mail:
thais.arvelos@hotmail.com.

Received: 12/01/2015.
Accepted: 05/14/2015.
Published: 06/30/2016.

Suggested citation:

Barros DX, Tipple AFV, Lima LKOL, Souza
ACS, Neves ZCP, Salgado TA. Analysis of 10
years of accidents with biological material
among the nursing staff. Rev. Eletr. Enf.
[Internet]. 2016 [cited __/ / 1;18:e1157.
Available from:
http://dx.doi.org/10.5216/ree.v18.35493.

ABSTRACT
The objectives of the present study were: to identify the profile of
accidents with biological material among nursing professionals treated
in a reference service; to characterize pre-exposure conducts and to
analyze factors associated with percutaneous exposure. An
epidemiological, retrospective and analytical study was conducted in
records of accidents involving biological material from 2000 to 2010.
The number of accidents with the nursing staff was 2,569,
representing 44.6% of the total records. There was a prevalence of
percutaneous exposure cases involving needles with lumen and blood
in upper limbs among female nursing technicians. Being female and
working outside the city where the service is located increased about
twice the chances of suffering percutaneous accidents. The data found
strengthen the importance of biological risk in the nursing practice and
point to the fact that workers have to move between cities to be
treated when the accident is considered serious, such as the case of
percutaneous accidents.

Descriptors: Occupational Accidents,

Exposure; Occupational;

Occupational Risks; Occupational Accidents Registry; Nursing, Team.

INTRODUCTION
Sharps are devices often involved in occupational accidents

%2 The human

among nursing professionals in the work practice
immunodeficiency virus (HIV), and the hepatitis B (HBV) and hepatitis C
(HCV)(3) viruses stand out among the most relevant epidemiological
microorganisms associated with occupational exposure. For HIV, the

occupational acquisition risk is of one case in every 300 percutaneous
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exposure events to contaminated blood; for hepatitis B, the risk ranges from 6% to 30%; and for hepatitis C
it is 1.8%%.

Several studies indicate that professionals of the nursing staff are the most commonly exposed to
biological material and sharp devices are the objects that are most often involved in accidents™™?. Therefore,
the nursing staff is the one who acquires more infections®. In Brazil, all five published cases of HIV
seroconversion after occupational exposure occurred with members of the nursing staff®”), which reinforces
the interface of biological risk and the nursing staff.

To minimize the risk of contamination by infectious microorganisms, there is agreement among
national and international recommendations on safety measures that must be implemented before and after
exposure. Among the pre-exposure measures, vaccination against hepatitis B and the correct use of personal
protective equipment (PPE) stand out. Attention with the accident site, use of immunoprophylaxis and
chemoprophylaxis when indicated, notification and clinical and laboratory foIIow—up(a)are considered post-
exposure measures.

Given the relevance of the matter, occupational accidents involving biological material cannot be
considered daily events of professional practice and must be permanently studied to promote preventive
measures based on the epidemiological knowledge of this grievance. Considering differences of work
conditions of each context, there are no consolidated data among the nursing staff in the study period.

The objectives of this study were to identify the profile of accidents with biological material among
nursing professionals treated in a reference service, characterize pre-exposure conducts in the records of
victims of accidents with biological material in this category and analyze sociodemographic and work factors

associated with occupational exposure by sharps.

METHOD

An epidemiological, retrospective and analytical study was conducted in records of accidents with
biological material among the nursing staff who sought care at a reference hospital in infectious diseases in
a state of the center-west of Brazil. Data were collected by means of record survey of nursing staff
professionals, who were victims of accidents with biological material, after previous consent of the local
study institution and approval by its research ethics committee under protocol no. 33/10, meeting the
Brazilian standards for human research.

Data were collected from January to July 2011, with the use of a semi-structured form, previously
evaluated and tested. Records of accidents with nursing professionals were included, from 2000 until clinical
and laboratory follow-up was concluded in December 2010, and records that did not present information
regarding the “type of exposure” and the “year of the accident” were excluded. The percutaneous accident
was established as an outcome variable and the independent variables were sociodemographic (gender, age
and education level) and work factors (professional category, victims’ origin and vaccine status for hepatitis

B).
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The data were analyzed by means of the Statistical Package for the Social Sciences 15 (SPSS) software
and descriptive statistics was used to characterize the accidents’ profile and pre-exposure conducts, in
addition to univariate analysis to estimate the chance (odds ratio) of percutaneous accidents occurrence,
with a 95% confidence interval. The independent variables that obtained p<0.10 in the univariate analysis

were tested by means of the forward likelihood ratio multivariate logistic regression model.

RESULTS

Between 2000 and 2010, the number of accidents with the nursing staff was 2,568, representing 44.6%
of the total records. Of these, 10.1% regarded victims who suffered more than one accident, ranging from
two to six records for the same professional. Regarding gender, 91.6% were women and 8.4% were men.
Median age was 33 years, with minimum of 18 and maximum of 69. Nursing technicians had more accidents
(77.0%), followed by nursing aides (15.5%) and nurses (7.5%).

Figure 1 shows the proportion of records of accidents with biological material by professional category

according to the year of the accident.
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Proportion of care provided
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Year

Figure 1: Proportion of accidents with biological material among the nursing staff and the year of care at a reference
hospital in infectious disease in the state of Goias, from 2000 to 2010. Goiania, GO, Brazil, 2012.

The proportion of care per accident with nursing aides dropped over the years (x* tendency=162.2;
p=0.000) comparatively to nursing technicians and nurses.

Most records involved victims who worked in the city of Goiania (1,812/2,569; 70.5%), 707 worked in
other cities and 52 did not identify their origin. Figure 2 shows that the proportion of care to professionals

who worked in other cities increased over the time (x* tendency=137.7; p=0.000).
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Figure 2: Distribution of the origin of victims of accident with biological material in records (N=2,569) of

nursing professionals treated at the reference hospital in infectious disease in the state
of Goids, from 2000 to 2010. Goiania, GO, Brazil, 2012.

In 858 (33.4%) records, the victim’s type of institution was not reported. For the reported cases, 60.2%
(1,030/1,711) were from private/associated institutions, 35.8% from public institutions (612/1,711) and 4.0%
(69/1,711) from philanthropic institutions. In 63.8% of the care provided, the victims had sought the service
on their own, and there was not any formal referral document from the employing institution requesting
assistance. There was record of the work accident notification in 9.1% of the cases.

The prevalence of accidents involving sharps was 89.5% (2,299/2,569), of these, needles with lumen
were involved in most of the percutaneous exposure cases (1,775/2,299; 77.2%). Mucous membrane
exposure (oral/ocular), intact skin, non-intact skin and bites obtained 8.2%, 1.1%, 1.0% and 0.2% of the
records, respectively. Information on body surface area was found in 88.4% (2,271/2,569) of the records, and
86.8% (1,971/2,271) involved the upper limbs, 9.9% (225/2,271) the face, 3.0% (68/2,271) the lower limbs
and 0.3% (7/2,271) the upper body. Information on biological material involved in the accidents was
presented in 75.2% (1,932/2,569) of the records and blood represented 88.6% (1,711/1,932) of the cases.

There was no identification of the accidents’ circumstances in 45.5% (1,169/2,569) of the records.
When they were informed (1,400), the main factors were: waste handling with 21.9% (307/1,400), which
included inadequate disposal, handling of sharps’ containers and recapping of needles; handling of vascular
access with 20.8% (291/1,400) as well as venous/arterial puncture, removal of venous access and blood
collection; followed by drug administration with 16.8% (236/1,400). Digital puncture was described
separately as the procedure with the highest record in exposure, with 17.4% (244/1,400).

Regarding vaccination status against hepatitis B, 77.6% (1,993/2,569) presented the complete scheme.
Among these, 82 (4.1%) informed the examination of anti-HBs test, being 59/82 (72.0%) characterized as
responders to the vaccine and 23/82 (28.0%) as non-responders. Cases with incomplete vaccination

information (16.6%) were included in the non-vaccinated group. This information was not presented in 4.3%
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of the records and 1.5% did not know their vaccination status.

Information regarding the use of PPE at the time of the accident was not presented in 84.7%
(2,177/2,569) of the records, and as for those that had this information (392), 118 said that they did not use
any protective equipment. When there was record of the use of PPE (274/392; 69.9%), the majority (245/274;
89.4%) was related to percutaneous exposure cases, being the glove the most frequently mentioned (77.4%).
Other objects mentioned were: gowns (10.6%); masks (8.8%); googles (5.8%) and closed shoes (3.3%).

Table 1 presents the univariate analysis of the independent variables for the percutaneous accidents.
There was a statistically significant association with gender (p=0.000), working outside the city of Goiania

(p=0.000), age (p=0.006) and vaccination against hepatitis B (p=0.052).

Table 1: Univariate analysis of factors associated with percutaneous accidents among nursing professionals treated at a
reference hospital in infectious diseases, from 2000 to 2010. Goiania, GO, Brazil, 2012.

Percutaneous accident*

Independent variables Yes No OR 95% ClI p value
N % N %

Gender
Female 2121 92.3 231 85.6 2.01 1.38-2.91 0.000
Male 178 7.7 39 14.4 1

Age
>=35 years 1019 44.4 96 35.7 1.44 1.10-1.87 0.006
<35 years 1274 55.6 173 64.3 1

Education level: complete higher education
No 2005 90.2 231 88.2 1.24 0.83-1.85 0.291
Yes 217 9.8 31 11.8 1

Category
Nursing technician 1756 91.1 221 91.7 0.92 0.57-1.49 0.748
Nursing aide 371 68.3 29 59.2 1.48 0.80-2.70 0.222
Nurse 172 8.9 20 8.3 1

Workplace
Outside Goiania 667 29.6 38 14.5 2.47 1.73-3.53 0.000
In Goiania 1588 70.4 224 85.5 1

Hepatitis B vaccination
No 371 17.1 56 22.0 0.73 0.53-1.00 0.052
Yes 1795 82.9 198 78.0 1

* Exposure variables do not always have the same “N” value in the study, due to the absence of information in some medical records.

Table 2 presents the adjusted analysis of logistic regression for the identification of factors

independently associated with percutaneous accidents.

Table 2: Factors independently associated with percutaneous accidents among nursing
professionals from 2000 to 2010. Goiania, GO, Brazil, 2012.

Variable Adjusted OR* 95% ClI p value
Female gender 1.94 1.31-2.88 0.001
Origin outside Goiania 2.51 1.73-3.64 0.000

* Adjusted OR by age, education level, professional category and hepatitis B vaccination.
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Women presented almost twice the chance of suffering percutaneous accidents when compared to
men. In addition, accidents with professionals who worked outside the city of Goiania were 2.51 times more

likely to involve sharps when compared to those who worked within the city of Goiania.

DISCUSSION
The prevalence of accidents among the nursing staff found in this study was similar to the findings of

other national and international studies*%*>®

and different from a study conducted in Massachusetts/USA
and another from Malacca/Malaysia, whose results showed a higher frequency of accidents among the
medical staff®*®. The decreasing order of the record of accidents observed for nursing technicians (77.0%),

@211 1t is worth remembering

nursing aides (15.5%) and nurses (7.5%) is similar to that found in the literature
that proportionally, nursing technicians represent the category with the highest number of professionals in
their team, and that the nursing staff represents the highest number of professionals in the healthcare staff.
The identification of 10.1% of records with individuals who had more than one accident was lower
than that found in two international studies™*™®, which had 51.0% and 80.1%, respectively.
The majority of the records of accidents among women (91.6%) reflects on the history of nursing,

(-21118) show the prevalence of women, both

which is predominantly performed by women. Several studies
in occurrence and in notification of accidents with biological material among the nursing staff.

The median age found (33 years) among victims is similar to that found in a study conducted in the city

(11) (1,8,16) (2,17)

of Minas Gerais"™~. Victims aged between 20 and 30 years and between 30 and 40 years
predominated in studies that used age ranges.

Regarding the origin of the victims, more than a quarter of the care was provided to individuals who
had accidents outside the city where the reference service is located. The reference hospital in infectious
diseases studied was the only reference service for accidents with biological material until 2006. After that,
sentinel units were created (proposed as municipal and decentralization strategies of health actions with the
purpose of sharing responsibilities among managers), and they seem to have contributed to the significant
decrease of care for professionals from institutions of the city of Goiadnia, leading to the understanding that
there was a redistribution of these victims, who had the option of searching for sentinel units. However, it
was observed that there was no decrease of care for professionals from other cities in the state of Goias.

It is worth mentioning that when the victim has to move between cities to be treated, it increases the
time between the accident and the first aid. This makes the early start of post-exposure prophylaxis difficult
and increases workers’ risk of infection®.

Most cases involved workers from private/associated institutions (60.2%) and without referral (63.8%),
showing a deficiency associated with care management to victims of accident with biological material in the
institutions and the underreporting of work accidents. These results point to a failure in complying with the

2(18)

Brazilian Regulatory Standard NR-3 regarding the implementation of a healthcare program for injured

workers and the obligation in filling the Employment Accident Notification (CAT, as per its acronym in
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Portuguese), recommended in the abovementioned regulatory standard, and which had a very low frequency
(9.1%).

The purpose of the NR-32 is to establish basic guidelines for the implementation of protective
measures for the safety and health of healthcare professionals and those who perform health care and
promotion activities in general(ls). A major step of this regulatory standard was the workers’ co-responsibility
on the health of healthcare professionals.

The predominant profile of percutaneous accidents involving needles with lumen in upper limbs, with
blood as the most commonly described biological material, is similar to that found in other studies™ 214,
Accidents with hollow needles deserve more attention, because they present a higher risk due to the
potential for storing a larger volume of blood®.

Regarding the accidents’ circumstances, some of them could be avoided by the adoption of standard
precaution measures, such as those caused by the recapping of needles and inadequate disposal of sharps.
These behaviors were responsible for the high frequency of accidents in other studies @&+,

Also related to the inadequate handling of waste in health services, another important aspect is that
several studies have shown that the consequences of this inadequate handling go beyond the worker who
does the incorrect disposal, reaching professionals who, due to the nature of their work, are not in direct
contact with patients, but handle waste derived from this care, such as the hygiene and cleaning staff and
external waste collectors of the health service™.

Edict no. 939*°, which was published after the NR-32(18), regulated the obligation of using safety
devices in sharps in healthcare services and its full implementation within three years.After this period, this

1) which allows the use of devices according to the

edict was repealed by edict no 1748 of August 201
market availability. A retreat in legal protection mechanisms for the workers’ health in Brazil is observed. A
study conducted in the UK identified a reduction of 86% in percutaneous accidents after the introduction of
these safety devices??.

The vaccination rate against hepatitis B (77.6%) found is among those identified in the literature, with

9p\210-12,14.17) showing that the optimal of 100% has still not been

rates ranging between 56% and 93.9
achieved, although it is a safe, free and extremely effective measure. Regarding anti-HBs tests, the problem
is even more serious, since the examination record index of this test in the present study was low (3.2%) and
consistent with the literature™. In a study conducted at a reference hospital for victims of work accidents
with exposure to biological material in the city of Curitiba, the application of this test among people treated
was 81.5%, and 13.9% were non-responders to the vaccine!”.

Gloves, being the most frequently used PPE, were mentioned in 77.4% of the records in which this
information was present, which is similar to the literature™**®. Gloves do not prevent perforation, but they
act as a mechanical barrier that reduces the risk of contact with body fluids, which are potential links to
(22)

pathogens

The findings of this study, showing that being female was an important predisposing factor for the
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occurrence of percutaneous accidents among professionals of the nursing staff, agree with the findings of

(14, Regardless of the lower number of men (8.4%), women presented about twice the chance

other authors
of suffering a percutaneous accident, which may indicate a higher demand for care when this type of accident
happens among women, deserving further studies.

Regarding the origin of the victims, the results suggest that the notification might be associated with
the type of exposure. Among victims who worked outside the city of Goidnia, mucocutaneous exposure cases
were less notified than percutaneous cases, i.e., professionals had to move from their cities to notify in
another city when they considered the accident serious. In the literature, the association between the type
of accident and its notification is evidenced in studies that concluded that the notification rate was higher

. . . . 23-24
when the professional considered the accident more serious®?Y.

CONCLUSIONS

From 2000 to 2010, 2,569 accidents with nursing staff members were recorded at a reference hospital
in infectious diseases in the state of Goids, totaling 44.6% of the records. Accidents with sharps represented
about 90.0% and happened predominantly with needles with lumen in upper limbs and with the presence of
blood. Most victims worked for private institutions in the city of Goiania, had not been formally referred and
few records contained information on the CAT filling. Vaccination against hepatitis B was the most recorded
pre-exposure measure and information on the use of protective equipment was present in only 15.3% of the
records, with gloves being the most frequently mentioned PPE.

The variables female gender and being outside the city of Goidnia had a statistically significant
association and increased about twice the chance for percutaneous accidents. In the majority of the medical
records, there was no record of information for several investigation variables, preventing further analysis.
The detailed knowledge of the accidents’ circumstances is important to identify practices developed by
professionals who suggest risk behaviors for the exposure to biological material in the work environment and
to establish preventive measures.

The findings of the present study consolidate the importance of biological risk in the professional
nursing practice and suggest that the implementation of sentinel units for the care of victims with biological
material has not yet presented a practical result, since workers were still leaving their cities for care. In
addition, possibly associated with this difficulty, the workers evaluate the risk and seek for care when they
consider the accident serious, such as the case of percutaneous accidents.

The nursing staff needs to search for mechanisms to face biological risks. Protocols of care, specialized
areas and qualified teams are necessary; however, these actions will only be effective with workers who are
aware of the risk, their rights and their responsibilities regarding the adoption of pre- and post-exposure
measures, and of the working aspects involved. It is worth mentioning that nurses must have accountability

and commitment to their team in the pursuit of work safety.
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