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ABSTRACT

Objetive: To analyze the adhesion to Individual Protection Equipment among health workers who have suffered
accidents with biological material. Method: This is a retrospective, quantitative epidemiological study carried out
in a hospital of medium complexity between October 2010 and December 2013. Results: The inadequacy of the
use of the Individual Protection Equipment during the procedure was more prevalent in people aged up to 29
years-old and in professionals of the nursing team. Misuse of equipment was also more prevalent among people
who suffered accidents during invasive and bloody procedures. Conclusion: The low adherence or inadequacy
of the use of Personal Protective Equipment has been observed and can be linked to both individual and related

aspects of employers' institutions.
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INTRODUCTION

Occupational accidents involving potentially
contaminated biological material may be risks to
health professionals . The exposure of these
workers to pathogens with a high degree of
transmissibility is greater than in the rest of the
population, considering the handling of sharp
objects and direct contact with debilitated

patients with various pathogens, such as
pneumonia, tuberculosis, Hepatitis B virus
(HBV),  Hepatitis C  (HVC), human

immunodeficiency virus (HIV) @,

The Centers for Disease Control (CDC)
determines that the risk of occupational
contamination by the human immunodeficiency
virus is 0.3%, the HBV virus is from 6% to 30%
and for HCV it is from 0.5% to 2%. As the
prevalence of hepatitis and HIV increases, health
professionals have a greater chance of contact
with these pathogens through occupational
exposure @),

In order to minimize the risk of contact with
potentially contaminated biological material,
safety measures have been implemented in the

health services, and in 1987 the CDC created the
Universal Precautions (UP), which after review
it was called Standard Precautions (SP) ©,
Among these measures, the use of Personal
Protective Equipment (PPE), whose purpose is
to protect the worker's physical integrity, include
gloves, eye and face protectors, respiratory
protectors, aprons and protection for the lower
limbs ©),

Health institutions should not only provide
PPE for each professional category, but also
provide access to knowledge by implementing
training programs on the correct use of PPE and
encouraging the worker to use them. It should be
emphasized that not only the efficiency of PPE,
but also the comfort offered should be
considered, as this is more likely to be routinely
used ),

In  Brazil, occupational accidents with
exposure to potentially contaminated biological
material are considered to be aggravated by
compulsory notification and must be reported in
a form prepared by the Ministry of Health in the
Notification of Injury Information System
(Sistema de Informacdo de Agravos de
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Notificacdo/SINAN-NET) and in sentinel
networks, as the Reference Centers for
Occupational Health (Centros de Referéncia em
Salde do Trabalhador/CEREST)(™. Notifications
are essential for estimating the occurrence of
biological accidents, as well as infection
lethality, with the aim of better routing of injured
workers to specialist services and the adoption of
preventive measures for accidents at the
workplace ©).

This study aimed to answer the following
research question: How does adherence to
standard precautions among health care workers
exposed to accidents with biological material
occur? And to answer it, it was aimed to analyze
the adhesion to Individual Protection Equipment
among health workers who suffered accidents
with biological material.

MATERIAL AND METHOD

This is a retrospective, quantitative-based,
epidemiological study developed in a hospital of
medium complexity for the care of workers who
suffered accidents with biological material in the
public and private health services of the
municipalities that compose the 17" Regional
Health Parand, from October 2010 to December
2013.

The population was composed of 1,061
records of workers attended at the institution.
The inclusion criteria were the medical records
of health service workers who suffered work-
related accidents with biological material
(ATBM) and had a notification form in the
Aging and Notification Information System
(SINAN).

Data collection occurred in three stages.
Firstly, the information was obtained from
patient records filed at the referral hospital, and
it was decided to consider the consultations
performed since the protocol was implemented,
that is, in October 2010. In the second stage, the
data were collected through the electronic
medical records of workers assisted in the
outpatient referral service, at this stage the
information regarding the examinations carried
out in the period between 2010 and 2013, the
prescribed clinical course and the outcome of the
case were considered. And in the third stage,
SINAN was used in order to collect additional

information to complete the spreadsheet that was
used in data collection.

The variables selected for this study were
sociodemographic (age, Sex,
occupation/profession), accident data (accident
site, exposed region, type of organic material
and accident circumstances), and types of PPE
used at the time of material accident biological.

The initial study population consisted of
1,061 professionals, however, in order to verify
the variables of relevance of the study according
to the adequacy of the PPE used by health
service workers in the scope of their work
activities, 149 professionals were excluded,
because they did not answer the questionnaire
correctly in the items which indicated the PPE
used at the time of the accident. Workers who
did not disclose this information were
categorized as ignored in this aspect and
excluded from this analysis, so the population of
this study totaled 912 professionals.

Subsequently, the manual prepared by the
Ministry of Health in 2004, entitled
"Recommendations for Care and Follow-up of
Occupational Exposure to Biological Material:
HIV and Hepatitis B and C", was used to
categorize the adequacy of PPE according to the
type of procedure performed by workers ©).

Statistical analyzes were performed using the
Statistical Package for the Social Sciences
(SPSS) 21.0. The measure of association used
was the prevalence ratio (PR). The significance
level of 5% was adopted in the chi-square test of
Wald and the p value and the 95% confidence
interval (95% CI) were presented.

The proposed study was presented and
approved by the Research Ethics Committee
involving Human Beings, according to National
Health Council resolution 466/2012, approved
by CAAE n°19885813.1.0000.5231and opinion
no. 364.517.

RESULTS

In the analysis related to adherence to PPE in
the ATBM, carried out in medical records of 912
workers, the inadequacy (62.5%) of the use
during the procedure was more prevalent in
people aged up to 29 years-old (PR = 1.10 / 1C95
And from 30 to 39 years-old (PR = 1.19/95% ClI
1.11-1.20/p-value 0.011) and in nursing
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professionals (PR = 1.10/IC 95% 1.05-1.14/w-
value 0.000). To persons who suffered accidents
during invasive procedures (PR = 1.37/95% ClI
1.31-1.43/p-value 0.000) and with blood (PR =
1.12/95% CI 1.05-1.19/p-value 0.001) also had a
higher prevalence of incorrect use of PPE (Table
1).

Also, regarding the educational variable, the

being the nursing technicians and radiology
technicians, nursing assistants, dental
technicians, laboratory technicians, general
service aides, pharmacy technicians, funeral
service  professionals, health  students,
lifeguards/drivers and community health agents.
The professionals of higher level (23.8%) who
suffered ATBM were nurses, doctors, dentists,

category most affected by work accidents
involving  biological material was the
middle/fundamental level professionals (76.2%),

pharmacists/biochemists, physiotherapists and
nutritionists (Table 1).

Table 1. Distribution of the study variables according to the adequacy of the Individual Protection
Equipment at the time of the accident.Londrina/PR, 2010-2013.

Variables Total Adequate PPE p-value PR 1Co506
N % N %

Sex
Female 769 84,3 289 37,6 0,906 0,99 0,94-1,05
Male 143 15,7 53 37,1 1 -
Age (years)
Uoto 29 years-old 326 35,7 112 34,4 0,014 1,10 1,10-1,18
30-39 324 35,5 116 35,5 0,011 1,19 1,11-1,20
40 - 49 175 19,2 71 40,6 0,070 1,05 0,97-1,15
50 years-oldorolder 87 9,5 43 49,4 1 -
Occupation
Nursing 524 57,5 148 28,2 0,000 1,14 1,10-1,19
Other categories 388 42,5 194 50,0 1 -
Education
Complete graduation 212 23,2 72 34,9 0,365 1,02 0,97-1,06
Elementaryand High 700 76,8 268 38,3 1 -
Accident site
Hospital 510 55,9 181 35,5 0,160 1,02 0,98-1,07
Otherservices 402 441 161 40,0 1 -
AccidentCircumstance
Invasive Procedures 646 70,8 152 23,5 0,000 1,37 1,31-1,43
Non-Invasive Procedures 266 29,2 190 71,4 1 -
Organic material
Blood 793 87,0 279 35,2 0,001 1,12 1,05-1,19
Otherorganicmaterials 119 13,0 63 52,9 1 -

In relation to the body region exposed to the
biological material, the percutaneous exposure
was observed (88.2%), followed by exposure
involving ocular and oral mucosa (10.3%) and
non-integral skin exposure (1.2%),and full
(0.3%).About these, it was found that 84.1%
occurred with blood as the main organic material
and 15.9% involved other organic materials such
as: CSF, body fluids with blood, serum/plasma,
saliva, vaginal, tracheal and gastric secretions,
urine, pus and feces.

Regarding the circumstance of the accident, it
was found that 63.4% ATBM occurred when the
professionals performed invasive procedures,

and 36.6% performed noninvasive procedures.
Invasive  procedures  were  considered:
medication administration, venous/arterial
puncture for blood or nonspecific collection,
surgical, laboratory and dental procedures, and
non-invasive procedures: improper disposal of
puncture material in garbage bags or surfaces,
washing of material, handling of box of puncture
material and reattach the needles.

Among the ATBM sites, 56.9% of the cases
were in hospital institutions, followed by 43.1%
of the cases in services such as basic health
units, dental clinics, laboratories, prehospital
services, rest homes, funeral homes, home
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hospitalizations, educational

institutions.

prisons  and

DISCUSSION

The proper use of PPE is considered the main
measure to protect the health of the worker in the
scope of his work activities. The present study
reveals the predominance of inappropriate use of
PPE at the time of occurrence of ATBM in
workers aged up to 29 years-old and from 30 to
39 years-old.

The results presented are similar to other
studies 119 and it can be inferred that the main
cause of occupational accidents in this category
can be justified by the absence of manual
dexterity, professional inexperience, lack of
knowledge about biosafety norms and risks of
biological exposure®?,

The predominance of the female population
in the occurrence of ATBM was also observed in
other studies”12), The workforce of the health
services, as well as of nursing by tradition and
culture, is predominantly female, despite a
masculinization in the profession, nursing is still
mainly composed of women(®?),

The nursing team is also recognized as the
largest professional category that makes up the
institutions health team. Considering their work
activities and direct contact with patients, they
keep the risk of exposure to constant ATBM®.
In this study, the nursing team predominated
among the injured professionals. The non-use of
preventive measures and consequent
occupational accident was also evidenced in
other studies, presenting factors such as
emergencies, absence of human resources,
reduction of nurse’s ability, intense rotating
journeys, stress, mental fatigue and lack of
attention as the main influences non-adherence
to PPE(14-16),

The essential role of nurses as a link within
the multi-professional team in the prevention
and reduction of accidents with biological
material and awareness about the importance of
the use of PPE for worker's health and safety is
highlighted ).

Regarding the type of procedure, many
accidents  occurred  when  professionals
performed invasive procedures and did not
adequately use PPE. It is assumed that lack of

attention, technical unpreparedness, insufficient
knowledge about the importance of using
standard precautions, educational actions and
biosafety are the main causes of non-use of PPE
and consequent accident with biological
material’: 18),

As for the place where the professionals did
not adequately use PPE, the hospital institutions
stood out, it is believed that this result is
associated to the complexity of patient care, the
intense work pace, the lack of human resources
to develop the work activities and the lack of
material resources in the institutions®®).

However, it is also assumed that the
notification of ATBM in out-of-hospital services
is underreported in terms of the service flow
chart, since workers, in most cases, have to
move to receive assistance, even to another city,
as actually found in this study. In addition,
educational actions of prevention and care in
cases of ATBM are more frequent in hospitals
than in other services?,

Another aspect to be highlighted in this
research was the underreporting of accidents
with biological material and the inadequate
completion of notification forms. Results from a
study carried out in a university hospital showed
that the main reason for underreporting was the
belief that the accident was low risk, not being
percutaneous or having as a source patient a
child or elderly without risks for infectious
diseases?).

Underreporting is a complex and
multifactorial problem, but there are some
organizational principles that drive it, such as the
veiled punishments for the injured worker, post-
exposure bureaucratization, the high workload of
professionals, and the devaluation as the
notification importance®),

The inadequate completion of the notification
forms can be related to lack of time, difficulty in
understanding some of the issues addressed in
the paper, and devaluation as to the importance
of filling®@®,

Thus it is needed educational strategies and
reflections that should cover all equitably
professionals, both for those with experience,
and for the newly admitted, must be innovative
and aimed at promoting culture, health and
safety of the worker and the patient 8, Training
in biosafety is essential for the adoption of
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standard precautionary measures, and especially,
changes in the habits of professionals working in
the different scenariost”.

The safety culture in organizations is crucial
to promote capacity building and sensitization of
human resources as the magnitude that the
proper use of PPE has, as well as actions to
prevent accidents that foster positive changes in
quality of care and the adoption of practices by
the worker4),

Limitations of this study emphasizes the lack
of detailed information from the charts of the
workers on the ATBM, requiring the exclusion
of 149 records data, which may indicate gap
filling these documents and loss of essential
information. Another limitation is that as it is a
research in medical records there were no
interviews with the victims to identify the
difficulties of the institutions regarding the
structure and the work process.

CONCLUSION

Younger professionals, nursing staff workers

who had experienced invasive procedures with
blood manipulation had a higher prevalence of
inappropriate PPE use when they underwent
ATBM. It is concluded that the work accident
involving biological material is a worrying
reality in health services.

Based on this reality, it is considered
necessary to implement the National Policy of
Permanent Education in Health (PNEPS),
carrying out educational actions through
training, lectures, technical demonstrations and
refresher courses focusing on topics related to
the use of PPE, standard precautions, exposure
to biological materials and puncturing, biosafety,
among others.

Thus, it is believed that institutional
managers should plan strategies to increase
adherence to standard precautions and to address
the underreporting of work-related accidents
involving biological material. With the reduction
of risks and the knowledge of the daily situations
that represent threats, a greater promotion of
safety and health to the worker and patient is
possible.

ADESAO AOS EQUIPAMENTOS

PROTEGCAO INDIVIDUAL ENTRE

TRABALHADORES DE SAUDE QUE SOFRERAM ACIDENTES COM MATERIAL
BIOLOGICO

RESUMO

Objetivo: Analisar a adesdo aos Equipamentos de Protecdo Individual entre trabalhadores de saude que
sofreram acidentes com material biolégico. Método: Trata-se de um estudo epidemioldgico, retrospectivo,
guantitativo, realizado em um hospital de média complexidade, no periodo de outubro de 2010 a dezembro de
2013. Resultados: A inadequacdo do uso dos Equipamentos de Prote¢do Individual durante a realizagdo do
procedimento foi mais prevalente em pessoas com idade até 29 anos e em profissionais da equipe de
enfermagem. O uso incorreto dos equipamentos também foi mais prevalente entre as pessoas que sofreram
acidentes durante os procedimentos invasivos e com sangue. Conclusédo: A baixa ades&o ou a inadequacao na
utilizacdo dos Equipamentos de Protecdo Individual foi observada e pode estar vinculada tanto a aspectos
individuais como a relacionados as instituicdes empregadoras.

Palavras-chave: Equipamento de prote¢do individual. Material bioldgico. Acidentes de trabalho.

ADHESION A LOS EQUIPOS DE PROTECCION INDIVIDUAL ENTRE TRABAJADORES
DE SALUD QUE SUFRIERON ACCIDENTES CON MATERIAL BIOLOGICO

RESUMEN

Objetivo: analizar la adhesion a los Equipos de Proteccion Individual entre trabajadores de salud que sufrieron
accidentes con material biolégico. Método: se trata de un estudio epidemioldgico, retrospectivo, cuantitativo, realizado
en un hospital de media complejidad, en el periodo de octubre de 2010 a diciembre de 2013. Resultados: la
inadecuacion del uso de los Equipos de Proteccién Individual durante la realizacion del procedimiento fue mas
prevalente en personas con edad hasta 29 afios y en profesionales del equipo de enfermeria. El uso incorrecto de los
equipos también fue més prevalente entre las personas que sufrieron accidentes durante los procedimientos invasivos y
con sangre. Conclusion: la baja adhesion o la inadecuacion en la utilizacién de los Equipos de Proteccion Individual
fue observada y puede estar vinculada tanto a aspectos individuales como a relacionados a las instituciones
empleadoras.

Palabras clave: Equipo de protecciéon individual. Material biol6gico. Accidentes de trabajo.

Cienc Cuid Saude 2019 Jul-Sep 18(3) e45889



6 Lourenco MP, Pedro DRC, Costa RG, Pissinati PSC, Rossaneis MA, Haddad MCFL

REFERENCES

1. Toffano SEM, Canini SRMS, Reis RK, Pereira FMV, Felix
AMS, Ribeiro PHV, Gir E. Adherence to standard precautions among
nursing professionals exposed to biological material. Rev. Eletr. Enf.
2015; 17(1):131-5. doi: https://doi.org/10.5216/ree.v17i1.29269.

2. Cruz TA, Andrade COS, Cardoso ACC. Acidente com material
biol6gico em servidores da satide na Bahia. Revista Enfermagem
Contemporanea. 2016; 5(1):87-95. doi:
http://dx.doi.org/10.17267/2317-3378rec.v5i1.968.

3. Teles AFS, Ferreira MPS, Coelho TCB, Aratjo TM. Acidentes
de trabalho com equipe de enfermagem: uma revisao critica. Rev.
Saude Col. UEFS. 2016; 6(1):62-68. doi:
http://dx.doi.org/10.13102/rscdauefs.v6i1.1082.

4. Pereira FMV,Toffano SEM, Silva AM, Canin SRMS, Gir, E.
Adherence to standard precautions of nurses working in intensive care
at a university. Rev EscEnferm USP 2013; 47(3):686-93. doi:
http://dx.doi.org/10.1590/S0080-623420130000300023.

5. Fernandes MA, Castro SFF, Furtado NI, Aradjo EC, Lemos GP,
Oliveira ALCB. Utilizacdo de equipamentos de protegao individual:
interfaces com o conhecimento dos profissionais de sadde. Rev Pre
Infec e Sadde [on-line]. 2017. [citado em 28 nov 2018]; 3(1):16-21. doi:
https://doi.org/10.26694/repis.v3i0.6209.

6. Costa IKF, Costa IKF, Souza AJGde, Gomes AtdeL, Simpson
CA, Farias GMde. Knowledge about work accident by the nursing in
service mobile emergency care. Cienc Cuid Saude. 2015; 14(2):995-
1003. doi: http://dx.doi.org/10.4025/cienccuidsaude.v14i2.22583.

7. ValimMD, MarzialeMHP, HayashidaM, MartinezMR.
Occurrence of occupational accidents involving potentially
contaminated biological material among nurses. Rev. Acta Paul
Enferm. 2014; 27(3):280-6. doi: http://dx.doi.org/10.1590/1982-
0194201400047.

8. Mitchell H, Jagger JC, Parker GB. Occupational Exposures to
Blood and Body Fluid Splashes and Splatters: a 10-year Surveillance
Collaborative. AOHP Journal. 2015.

9. Brasil. Ministério da Sadde. Secretaria de Vigilancia em Sadde.
Recomendacdes para atendimento e acompanhamento de exposi¢do
ocupacional a material biolégico: HIV e Hepatites B e C. Brasilia;
2004. Disponivel em:
http:/Avww.fiocruz.br/biosseguranca/Bis/manuais/seguranca%20e%20s
aude%20n0%20trabalho/RECOMENDAES%20PARA%20ATENDI
MENTO%20E%20ACOMPANHAMENTO%20DE%20EXPOSIO%
200CUPACIONAL%20A%20MATERIAL%20BIOLGICO%20HIV
%20E%20HEPATITES%20B%20e%20C.pdf.

10. Marques ACG, Santos MH, RafaelEV, DiasRS, Marques SG.
Caracterizacdo de acidentes com exposicdo a material biolégico em um
hospital publico. Rev Pesq Sadde. [on-line]. 2014. [citado em 28 nov
2018]; 15(3):364-367. Disponivel em:

www.periodicoseletronicos.ufma.br/index.php/revistahuufma/article/vi
ew/3661/1661.

11. Mendonga GG, Rafael H, Santos SNL, D'Almeida MFM,
Mansano SLM. Caracterizacdo das vitimas e dos acidentes de trabalho
com material biolégico atendidas em um hospital publico do Parana,
2012. Epidemiol. Serv. Saude. 2014; 23(2):337-346. doi:
http://dx.doi.org/10.5123/S1679-49742014000200015.

12. Felix AMS, Victor E, Malaguti SET, Gir, E. Individual, work-
related and institutional factors associated with adherence to standard
precautions. J Infect Control. 2013; 2(2):106-111.

13. Machado MH, Filho WA, Lacerda WF, Oliveira E, Lemos W,
Wermelinger M, et al. Caracteristicas gerais da enfermagem: o perfil
sécio demogréfico. Enferm. Foco. 2015;6 (1/4): 11-17. doi:
https://doi.org/10.21675/2357-707X.2016.v7.nESP.686.

14. Arantes MC, Haddad MCFL, Marcon SS, Rossaneis MA,
Pissinati PSC, Oliveira SA. Occupational accidents with biological
material among healthcare workers. Cogitare Enferm. 2017; 22(1):01-
08. doi: http://dx.doi.org/10.5380/ce.v22i1.46508.

15. Junior EPS, Batista RRAM, Almeida ATF, Abreu RAA.
Acidente de trabalho com material perfurocortante envolvendo
profissionais e estudantes da area da salide em hospital de referéncia.
Rev Bras Med Trab. [on-line]. 2015. [citado em 28 nov 2018];
13(2):69-75. Disponivel em:
http:/imww.anamt.org.br/site/upload_arquivos/romt_volume_13 n%C2
%BA_2_29320161552145795186.pdf.

16. Morais THP, Orlandi FS, Figueiredo RM. Factors influencing
adherence to standard precautions among nursing professionals in
psychiatric hospitals. Rev Esc Enferm USP. 2015; 49(3):478-485. doi:
http://dx.doi.org/10.1590/S0080-623420150000300016.

17. Valim MD, Pinto PA, Marziale MHP. Questionnaire on
standard precaution knowledge: validation study for brazilian nurses
use. Texto Contexto Enferm. 2017; 26(3):€1190016. doi:
http://dx.doi.org/10.1590/0104-07072017001190016.

18. Silva SF, Furtado JRS, Assis EV, Feitosa ANA, Sousa MNA.
Uso dos equipamentos de protecao individual entre profissionais de
enfermagem do servico de atendimento mével de urgéncia. Revista
Interdisciplinar em Sadde. [on-line]. 2016jan/mar [citado em 28 nov
2018]; 3(1):19-34. Disponivel em:
http://interdisciplinaremsaude.com.br/\Volume_9/Trabalho_02.pdf.

19. Nowak NL, Campos GA, Borba EO, Ulbricht L, Neves EB.
Fatores de risco para acidentes com materiais perfurocortantes. O
Mundo da Satide, Sdo Paulo. [on-line]. 2013[citado em 28 nov
2018];37(4):419-426. Disponivel em: http:/Mmww.saocamilo-
sp.br/pdf/mundo_saude/155558/A06.pdf.

20. Ferreira, MD, Pimenta, FR, Facchin, LT, Gir, E, Canini, SRMS.
Subnatificacdo de acidentes biolégicos pela enfermagem de um
hospital universitario. Ciencia y Enfermeria. 2015; 21(2):21-29. doi:
http://dx.doi.org/10.4067/S0717-95532015000200003.

Corresponding author: Danielli Rafaeli Candido Pedro. Av. Robert Koch, N° 60. CEP: 86038-350. Londrina, PR, Brasil. (45) 9

9948-2707. E-mail: danirafaeli@hotmail.com.

Submitted: 17/12/2018
Accepted: 23/05/2019

Cienc Cuid Saude 2019 Jul-Sep 18(3) e45889



