Original papers

Nurses’ knowledge about infection prevention
and management after exposure to potentially infectious material

Stan wiedzy pielegniarek na temat profilaktyki zakazen krwiopochodnych
oraz postepowania po ekspozycji
na potencjalnie zakazny materiat biologiczny

Sylwia Czapla**

Dr. Emil Cyran Voivodeship Neuropsychiatric Hospital in Lubliniec, Lubliniec, Poland

A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation;
D — writing the article; E — critical revision of the article; F — final approval of the article

Pielegniarstwo i Zdrowie Publiczne, ISSN 2082-9876 (print), ISSN 2451-1870 (online)

Address for correspondence
Sylwia Czapla
E-mail: sylwia.czapla1988@interia.pl

Funding sources
None declared

Conflict of interest
None declared

Received on April 13,2019
Reviewed on June 22,2019
Accepted on October 22,2019

This is a translated article.
Please cite the original
Polish-language version as

Czapla S. Stan wiedzy pielegniarek na temat
profilaktyki zakazen krwiopochodnych oraz postepowania

po ekspozydji na potencjalnie zakazny materiat biologiczny.

Piel Zdr Publ. 2020;10(2):115-121. d0i:10.17219/pzp/ 113296

Dol
10.17219/pzp/113296

Copyright

© 2020 by Wroclaw Medical University

This is an article distributed under the terms of the
Creative Commons Attribution 3.0 Unported License
(https://creativecommons.org/licenses/by/3.0/)

Piel Zdr Publ. 2020;10(2):115-121

Abstract

Background. Nurses are a professional group particularly exposed to contact with potentially infectious
biological material while performing routine medical activities.

Objectives. Assessment of nurses knowledge on the prevention of infections, rules of conduct after expo-
sure to potentially infectious material and their application in everyday professional practice.

Material and methods. The survey was conducted in a group of 100 professionally active nurses in Si-
lesian and Lesser Poland voivodeships (provinces). The research used an original, anonymous survey con-
sisting of 23 questions.

Results. As many as 95% of respondents believed that they know how to report an accidental exposure to
blood-borne material; however, only 56% of nurses indicated that in case of exposure, it is necessary to no-
tify the supervisor. Every 31 of the nurses surveyed had contact with contaminated biological material and
did not report the situation to the relevant supervisor. The most commonly declared cause (44.4%) was the
conviction of low risk of hepatitis B and C viruses or human immunodeficiency virus (HIV) infection in the
patient. Up to 86% of respondents knew the proper code of conduct in case of contact of potentially infec-
tious material with their mucosae or conjunctivae. An equally large group of respondents (89%) correctly in-
dicated actions that should be performed when potentially infectious material gets into their mouth or nose,
while only 42% of respondents knew the rules of proper conduct after an injury with a sharp medical tool.

Conclusions. The nurses have insufficient knowledge on blood-horne infections, their prevention and ru-
les of conduct after exposure. There is an urgent need to implement reqular theoretical and practical tra-
ining for nurses.
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Streszczenie

Wprowadzenie. Pielegniarki to grupa zawodowa szczegélnie narazona na kontakt z potencjalnie zakaznym materiatem biologicznym podczas wykonywania ru-
tynowych czynnosci medycznych.

Cel pracy. Ocena stanu wiedzy pielegniarek na temat profilaktyki zakazen i postepowania po ekspozycji na materiat zakaZny oraz wykorzystywania tej wiedzy
w codziennej praktyce zawodowej.

Materiati metody. Badanie przeprowadzono wéréd 100 czynnych zawodowo pielegniarek na terenie wojewddztw Slaskiego i matopolskiego. W badaniu postu-
Z0no sie autorskq anonimowa ankietg sktadajaca sie z 23 pytan.

Wyniki. Az 95% badanych stwierdzito, ze wie, jak raportowac przypadkowa ekspozycje na materiat krwiopochodny, jednakze zaledwie 56% odpowiedziato, e
w przypadku ekspozycji w pierwszej kolejnosci nalezy powiadomic przetozonego. Co trzecia ankietowana pielegniarka miata kontakt z zanieczyszczonym materia-
tem biologicznym i nie zgtosita zaistniatej sytuadji odpowiednim organom. Najczesciej podawana przyczyng (44,4%) nieskfadania takiego raportu byto wrazenie
0 niskim ryzyku nosicielstwa wirusowego zapalenia watroby typu B1i C lub wirusa ludzkiego niedoboru odpornosci. Az 86% badanych znato prawidtowe postepo-
wanie w przypadku kontaktu skazonego materiatu ze $luzéwkami lub spojowkami. Réwnie liczna grupa respondentek (89%) poprawnie wskazata na czynnosd,
ktére nalezy wykonac, gdy jama ustna lub nos zostang zanieczyszczone przez potencjalnie zakazny materiat. Niepokojace jest natomiast, ze zaledwie 42% badanych
Znato zasady prawidtowego postepowania w przypadku zranienia ostrym narzedziem medycznym.

Whioski. Wiedza pielegniarek na temat zakazen krwiopochodnych, profilaktyki oraz postepowania po ekspozydji nie jest w petni zadowalajaca. Istnieje pilna po-

trzeba doksztatcania personelu medycznego w tym zakresie.

Stowa kluczowe: wiedza, pielegniarka, zakazenie, ekspozycja

Introduction

Nurses are an occupational group particularly at risk
of occupational diseases due to exposure to blood and
other potentially infectious biological material during
routine medical activities.!~> The most frequent occupa-
tional exposure is related to infection with the hepatitis
B virus (HBV), hepatitis C virus (HCV) and human im-
munodeficiency virus (HIV). Studies show that 37.6% of
HBYV, 39% of HCV and 4.4% of HIV infections diagnosed
among medical personnel worldwide are caused by a spe-
cific type of occupational exposure, namely needlestick
injuries. This translates into about 65,000 HBV infec-
tions, 16,400 HCV infections and 1,000 HIV infections
per year.* In addition to these viruses, there is a risk of
infection with more than 30 types of other blood-borne
pathogens.!~2

Most frequently, exposure to infectious material oc-
curs during blood collection, at the time or immediately
after drug administration with a needle or through a pe-
ripheral venous catheter, as well as during skin suturing.
Apart from blood, the following fluids are considered to
be potentially infectious: cerebrospinal, peritoneal, artic-
ular, pleural pericardial, and amniotic fluid. There is also
a negligible risk of pathogen transmission during con-
tact with fecal matter, urine, vomit, sputum, saliva, tears,
perspiration, and nasal secretion. The likelihood of in-
fection increases significantly when the aforementioned
secretions contain traces of blood. Infection often occurs
through contact of contagious material with damaged
skin, even if it concerns microfractures caused by skin le-
sions due to latex allergy or excessively dry hands.>~”

A properly implemented preventive measures can ef-
fectively counteract the occurrence of occupational ex-
posures. When carrying out medical procedures that
result in breaking the continuity of the skin, it is im-
portant to strictly follow the principles of aseptic and
antiseptic.®

The aim of this work was to assess the nurses’ knowl-
edge on occupational exposure, prevention of infections
and rules of conduct after exposure to potentially infec-
tious material, as well as their application in everyday
professional practice.

Material and methods

The survey involved 100 professionally active nurses
from Silesia and Lesser Poland in 2015.

This study uses the diagnostic survey method. Under
this method, the survey technique was used. An origi-
nal questionnaire was applied as the research tool. The
questionnaire was anonymous and participation in it was
completely voluntary. It comprised 23 questions and was
divided into 3 main parts. The 1% part concerned the pre-
vention of occupational infections, the 2"! concentrated
on knowledge of the management after direct exposure
to potentially infectious biological material, whereas the
3 part involved the general knowledge of blood-borne
infections. The last 4 questions of the questionnaire were
metric questions concerning age, gender, job seniority,
and level of education. To achieve the assumed objectives
of this article, the analysis of answers to individual ques-
tions was applied.
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Results

Among the surveyed nurses, more than half (59%) had
a bachelor’s degree, 10% — a master’s degree, while 31% of
the surveyed population were certified nurses.

The most numerous group (45%) were people aged 36—
40 years. The respondents with job seniority over 10 years
constituted the highest percentage (56%).

Table 1 presents the nurses’ answers to questions con-
cerning blood-borne infections, infection prevention and
management after exposure to infectious material. Fig-
ure 1 shows the nurses’ answers to questions concerning
the management after sharp injuries with a tool contain-
ing an infectious material.

The majority of nurses (78%) positively assessed their
knowledge of exposure to infectious material and post-
exposure management (14% of them marked the category
“full” and 64% — “satisfactory”). As many as 96% of the
respondents admitted that they were familiar with the
rules of hygiene and safety at work in conditions of expo-
sure to biological agents. Similarly, 95% of the respondents
stated that they knew how to report accidental exposure
to infectious material, but only 56% of them answered
correctly that after exposure to infectious material the
immediate supervisor should be notified first. Every 3
respondent did not report any needlestick injury incident.

Table 1. The state of nurses’ knowledge about blood-borne infections

Tabela 1. Stan wiedzy pielegniarek na temat zakazen krwiopochodnych

The most common (44.4%) reason for not reporting such
an incident was the presumption of low risk of HBV/HCV/
HIV carrier-state of the patient. The vast majority (86%)
of the respondents knew the proper management rules af-
ter the contact of contaminated material with mucosae or
conjunctivae. An equally large group of the respondents
(89%) correctly indicated the steps required when the oral
or nasal mucosae are contaminated by potentially infec-
tious biological material. Only 42% of the respondents
were well acquainted with the management rules after
sharp injuries with a tool containing infectious material
(Fig. 1). As many as 34% of the nurses surveyed admitted
to replacing a guard on a used needle. In case of contact
with a patient infected with HIV (45.7%) or HBV/HCV
(48%), nearly half of the respondents did not implement
additional precautions during medical procedures. The
vast majority (76%) of the surveyed nurses correctly stated
that there was a possibility of HBV/HCV other infection
on than needlestick injury or injury with a contaminated
medical device. Only 38% of the respondents are aware
that 0.0004 mL of blood is sufficient for HBV infection.
Only 31% of the respondents gave the right answer that
HBYV outside the human body could survive in dried blood
up to 30 days. Only 44% of nurses correctly indicated that
HCV infection is asymptomatic. As many as 15% of the
respondents believe that there is a vaccine against HCV.

Questions Answers n %
full 14 14.0
Hovv QO you assess your knowledge on the exposure to e 63 630
infectious material and post-exposure procedures?
selective 23 23.0
Have you become familiar with the regulations yes 9% 960
specifying the rules of hygiene and safety at work in
conditions of exposure to biological agents, including
) o no 4 4.0
viral hepatitis and HIV?
Have you ever been directly exposed to infectious yes 45 450
material (injury with a contaminated needle or other
medical device, contact of wounded skin with the - 550
patient’s body fluids, etc.)? no :
yes 95 95.0
Do you know how to report accidental exposure?
no 5 5.0
company doctor 5 50
casualty department 17 17.0
infection control team 5 50
Who should be informed in the first instance about an :
) : OHS inspector 1 1.0
accidental tissue rupture?
supervisor 56 56.0
doctor on duty 15 15.0
epidemiological nurse 1 1.0
Have you ever injured yourself with a needle or other
S . ) yes 36 36.0
medical instrument contaminated with blood-borne
material and this situation has not been reported to the
relevant authorities? e 64 640
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Table 1 cont. The state of nurses’ knowledge about blood-borne infections

Tabela 1 cd. Stan wiedzy pielegniarek na temat zakazen krwiopochodnych

Questions

If you have marked “yes” in the above question,
please state the reason why you did not report it:

If contaminated material comes into contact with
the mucosae or conjunctivae, it is necessary to:

When contaminated blood or other material gets
into the oral cavity or nose, it is necessary to:

After using the needle, do you put its guard back
onit?

Have you ever had contact with HIV-infected
person?

If you have chosen the answer “yes": Did you use
any additional personal protective equipment and
implement special procedures for such a patient?

Have you ever had contact with HBV-/HCV-
infected person?

If you have chosen the answer “yes”: did you use
any additional personal protective equipment and
implement special procedures for such a patient?
Name them.

Do you think that there is any other possibility of
HBV/HCV/HIV infection than needlestick injury or
injury with a contaminated medical device?

The smallest amount of blood that can cause HBV
infection is:

The HBV vaccine protects:

Is there a vaccine against HCV?

In the case of HCV infection, usually there is:

HBV can survive outside the human body in dried
blood (on a needle or other medical instrument)
and be a source of infection through:

The highest probability of infection occurs after
exposure to:

Answers

| did not know the procedure to follow in that case

it seemed to me that the risk of carrying HBV/HCV/HIV by the patient-source was low

| did not find time to report the exposure

I had the impression that the type of exposure was associated with a low risk of

infection

not applicable, the incident has been reported

rinse mucosae or conjunctivae once with water or 0.9% NaCl

rinse mucosae or conjunctivae several times with water or 0.9% NaCl
rinse mucosae or conjunctivae once with water or 0.9% NaCl

rinse mucosae or conjunctivae several times with water or 0.9% NaCl
yes

no

yes

no
yes: special attention, gloves, gown, mask, glasses, hand disinfection

| have not implemented any additional precautions
yes

no

yes: special attention, gloves, gown, mask, glasses, hand disinfection

| have not implemented any additional precautions

yes
no

0.1 mL

0.01 mL

0.001 mL

0.0004 mL

against HBV/HCV/HDV infection
against HBV/HDV infection

only against HBV infection

against all types of blood-borne viruses
yes

no

during clinical trials

asymptomatic infection

benign hepatitis

acute hepatitis

hyperacute hepatitis

7 days

30 days

365 days

is unable to survive outside the human body at all
HBV

HCV

HIV

44

37
98

51

47

76
24
37

22
38

24

65

78

44

45

59

31

46
32
22

444
16.7

250

1.1
86.0
14.0
88.0
120
350
65.0
81.0
190

543

45.7
98.0
20

520

48.0

76.0
240
370

30
220
380

70
240
65.0

40
15.0
780

70
440
100
450

10
590
310

6.0

40
46.0
320
220

n - number of the analyzed characteristic in the sample.
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45 42%

15 13% 13%

10 6% 7%
5 3%
-1 11 .
ACD E AD Al C
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2% 2% 2% 2% 105 19
| | | | -— -
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Fig. 1. Rules od conduct after injury with a sharp tool containing infectious material

Ryc. 1. Procedura postepowania po zranieniu ostrym narzedziem zawierajagcym materiat zakazny

A - do not stop the bleeding; B - squeeze as much blood as possible from the wounded area; C — wash the skin with soap and water under
running water; D — wash the wounded area first with an alcohol disinfectant; E — protect the wounded area with a waterproof dressing.

Discussion

Knowledge on occupational infections and manage-
ment after exposure to potentially infectious biological
material are the elements that significantly influence the
health and safety of medical personnel. The studies indi-
cate insufficient knowledge of the nursing personnel in
the field of blood-borne infections, infection prevention
and post-exposure management.

While the nurses themselves positively assess their
knowledge of blood-borne infections, prevention and post-
exposure management, the results obtained from the study
conducted for the purpose of this work are contradictory
to their beliefs. Only 57% of the respondents answered cor-
rectly that in case of exposure, the immediate supervisor
should be notified first. Despite the positive subjective as-
sessment of knowledge made by the respondents, as many
as 33% of them did not report any such exposure at all. It is
alarming that 44% of the respondents did not report such
a report, based on the unjustified conviction of low risk of
HBV/HCV/HIV carrier-state of the patient. Some of the
nurses surveyed (16.6%) indicated the lack of time as the
reason for not reporting exposure to potentially infectious
material. Similar results were obtained by Ganczak et al. In
their studies, almost 60% of the nurses indicated their be-
lief that the patient posed no risk of infection as the reason
for not reporting the exposures in the workplace.” Another
justification for health workers’ failure to report exposures
was, similarly to the own study, lack of time, as well as un-
awareness of the risk and obligation to report exposure to
potentially infectious material >~

It should also be noted, that the respondents are not
familiar with the proper conduct after an injury with

a sharp medical tool containing potentially infectious
material, such as blood. Only 42% of the respondents
demonstrated adequate knowledge on how to manage of
such an injury. Some of the respondents (16%) wrongly
indicated that the correct procedure after injury or stab-
bing is to squeeze blood. This type of procedure is not
recommended in such a case. Similar results were ob-
tained by Bilski et al. In their survey, 24—32% of the nurs-
es indicated that attempts to extrude blood are a specific
managements procedure after exposure to blood mate-
rial.!! However, in the survey conducted by Pasek et al., as
many as 95.5% of the respondents did not know the order
of proper management after exposure to blood or other
potentially infectious material.!?

In order to reduce the risk of blood-borne viral infec-
tion, an important aspect is to eliminate types of behav-
ior conducive to the occurrence of exposure. Despite be-
ing aware of the high probability of needlestick injury, as
many as 34% of the nurses surveyed put a plastic guard
back on the used earlier injection needle. In the survey
conducted by Rogowska-Szadkowska et al., as many as
64% of the respondents apply such procedure.’® This may
be due to: insufficient access to secure containers for
used sharp instruments, rush during medical procedures
or inadequate education in this area. The application of
similar types of practice is reprehensible. Such types of
behavior should be eliminated from daily professional
practice.

Despite being aware that the patient undergoing medi-
cal procedures is a carrier of HBV/HCV/HIV, the nurses
often do not apply any additional measures to prevent
exposure. The survey shows that in case of the contact
with a HIV-infected patient, 46% of the respondents did
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not implement any additional precautions, while during
the contact with HBV-/HCV-infected patient, such a sit-
uation occurred in 48% of the respondents. In addition,
general knowledge of HBV, HCV and HIV infections is
not satisfactory either. The vast majority (77%) of the sur-
veyed nurses correctly stated that there was a possibility
of HBV/HCYV infection other than needlestick injury or
injury with a contaminated medical device. Only 38% of
the respondents are aware that 0.0004 mL of blood is suf-
ficient for HBV infection. Only 31% of the respondents
gave the right answer that HBV could survive outside
the human body in dried blood up to 30 days. Further-
more, only 44% of the respondents are aware that HCV
infection is asymptomatic. It is alarming that despite the
serious health effects resulting from HCV and HIV in-
fection, nurses are not characterized with increased cau-
tion when carrying out medical activities in patients with
diagnosed infections. Almost half of the nurses are not
aware that the initial stage of HCV infection is usually as-
ymptomatic, which can generally result in a late diagnosis
of ongoing hepatitis C.

This survey shows that despite a number of interesting
conclusions drawn so far, it should be extended. The size
of the surveyed population was relatively small; therefore,
the results obtained cannot be directly translated into the
whole population of nurses. It is advisable to conduct fur-
ther research on a much larger group of respondents. It
should be emphasized, however, that this survey raises an
important problem of insufficient nurses’ knowledge of
blood-borne infections and the management after expo-
sure to potentially infectious biological material. Despite
numerous scientific studies and training courses, the
problem of occupational infections among medical per-
sonnel remains unresolved. Constant awareness-raising
of the risk of direct contact with potentially infectious bi-
ological material and the skillful application of the knowl-
edge gained during medical procedures is an extremely
significant factor. In order to reduce the risk of blood-
borne viral infection, it is advisable to eliminate types of
behavior conducive to the occurrence of exposure. It is
reasonable to conduct systematic training courses among
medical personnel regarding post-exposure prevention,
which, if properly performed, significantly reduces the
risk of infection after exposure to infectious material.

Conclusions

The study indicates insufficient knowledge of the
nursing personnel in the field of blood-borne infections,
prevention and post-exposure management, as well as
blood-borne viruses. There is an urgent need to develop
and implement interdisciplinary, obligatory trainings
on the principles of post-exposure management and the
risks arising from failure to follow medical procedures in
accordance with the applicable rules. Increased aware-

ness of the risks arising from occupational infections can
significantly contribute to minimizing the frequency of
exposure to blood-borne material, as well as enhancing
safety during invasive medical procedures.

ORCID iD

Sylwia Maria Czapla @ https://orcid.org/0000-0003-4883-1658

References

1. Ganczak M. Zakazenia zawodowe patogenami krwiopochod-
nymi ws$réd personelu medycznego w kontekscie zadan
dla zdrowia publicznego. Przew Lek. 2010;2(13):175-178.
https://www.termedia.pl/Zakazenia-zawodowe-patogenami
-krwiopochodnymi-wsrod-personelu-medycznego-w-kontekscie
-zadan-dla-zdrowia-publicznego,8,14378,1,0.html. Accessed on
March 1, 2019.

2. Swiagtkowska B. Zagrozenia zawodowe pracownikéw opieki zdro-
wotnej - co wiemy i co mozemy zrobi¢? Probl Hig Epidemiol.
2010;91(4):522-529. http://www.phie.pl/pdf/phe-2010/phe-2010-4
-522.pdf. Accessed on February 14, 2019.

3. Boyce J, Pittet D; Healthcare Infection Control Practices Advisory
Committee; HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force.
Guideline for hand hygiene in healthcare settings: Recommenda-
tions of the Healthcare Infection Control Practices Advisory Com-
mittee and the HICPAC/ SHEA/APIC/IDSA Hand Hygiene Task Force.
Society for Healthcare Epidemiology of America/Association for
Professionals in Infection Control/Infectious Diseases Society of
America. MMWR Recomm Rep. 2002;51(RR-16):1-45. https://www
.cdc.gov/mmwr/preview/mmwrhtml/rr5116al.htm. Accessed on
February 14, 2019.

4. Salasa M, Gozdzialska A. Ocena stanu wiedzy dotyczacej
zachorowalnosci na ostre zapalenie watroby typu B i C wsréd per-
sonelu medycznego. Paristwo i Spotfeczeristwo. 2015;15(3):23-26.
https://www.panstwoispoleczenstwo.pl/numery/2015-3/panstwo
-i-spoleczenstwo-2015-nr3-salasa-gozdzialska.pdf. Accessed on Feb-
ruary 14, 2019.

5. Garus-Pakowska A, Szatko F. Ekspozycje przezskérne perso-
nelu medycznego. Med Pr. 2011;62(5):473-480. http://www.imp
lodz.pl/upload/oficyna/artykuly/pdf/full/2011/Bmp_52011_a
_garuspakowska.pdf. Accessed on February 14, 2019.

6. Sierpinska L. Ryzyko zakazenia wirusem HCV w przypadku ekspo-
zycji zawodowej pracy pielegniarek i potoznych. Aspekty Zdrowia
i Choroby. 2017;2(4):7-17. http://www.wydawnictwo.wsei.eu/index.
php/azch/article/viewFile/571/559. Accessed on February 14, 2019.

7. Trzcinska A. Ekspozycja zawodowa - problem wcigz aktualny.
Forum Nefrol. 2016;9(1):66-71. https://journals.viamedica.pl/forum_
nefrologiczne/article/view/45587. Accessed on February 14, 2019.

8. Sobolewska-Pilarczyk M, Rajewski P, Rajewski P, Hinz-Brylew N.
Profilaktyka po ekspozycji zawodowej na material biologiczny
- HIV, HBV, HCV - w praktyce klinicznej. Forum Medycyny Rodzinnej.
2016;10(5):279-282. https://journals.viamedica.pl/forum_medycyny
_rodzinnej/article/view/49642. Accessed on February 14, 2019.

9. Ganczak M, Bohatyrewicz A, Korzehn M, Karakiewicz B. Poréw-
nanie urazéw ostrym sprzetem medycznym zgtaszanych przez le-
karzy i pielegniarki oddziatéw zabiegowych w kontekscie czestosci
wystepowaniazakazernHBV,HCViHIV.PolPrzChir.2012;84(4):328-339.
https:/ppch.pl/resources/html/article/details?id=104188. Accessed
on February 14, 2019.

10. Winchester SA, Tomkins A, Cliffe S, Batty L, Ncube F, Zuckerman M.
Healthcare workers’ perceptions of occupational exposure to
blood-borne viruses and reporting barriers: A questionnaire-based
study. J Hosp Infect. 2012;82(1):36-39. doi:10.1016/j. jhin.2012.05.013

11. Bilski B, Wysocki J. Analiza wiedzy pielegniarek w zakresie profilak-
tyki poekspozycyjnej zakazen krwiopochodnych na stanowisku
pracy. Med Pr. 2005;56(5):375-378. http://www.imp.lodz.pl/upload/
oficyna/artykuly/pdf/full/Bil4-05m-05.pdf. Accessed on February
14, 2019.

12. Pasek M, Musiat Z, Kubik B. Poziom wiedzy pielegniarek na temat
profilaktyki zakazen krwiopochodnych jako czynnik zachowania
zdrowia — badania wstepne. Ann UMCS Sect D. 2005;60(16):230-234.



Piel Zdr Publ. 2020;10(2):115-121

http://www.neurocentrum.pl/biblioteka/promocja_zdrowia/tom4
/pasek2.pdf. Accessed on February 14, 2019.

. Rogowska-Szadkowska D, Stanistawowicz M, Chlabicz S. Ryzyko

ekspozycji pracownikéw opieki medycznej na drobnoustroje prze-
noszone przez krew zwiekszaja utrzymujace sie zte przyzwycza-
jenia. Przegl Epidemiol. 2010;64(2):293-295. https:/www.ncbi.nlm
.nih.gov/pubmed/20731240. Accessed on February 14, 2019.



