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ABSTRACT

Background: Preventing and reducing the risk of the develop-
ment and spreading of infections should be priorities in the ac-
tivities of healthcare personnel. The basic requirement is com-
pliance with hand hygiene and hospital environmental hygiene.
Aim: To identify the level of knowledge and competency of sur-
gical nurses toward hand hygiene and the hospital environmen-
tal hygiene.

Design and method: This study employed a descriptive, cross-
sectional, self-reported design. The research was carried out at
University Hospital in Martin. The target group was nurses
working in 11 surgical fields (n = 150). Empirical data was col-
lected using a questionnaire developed for the purposes of the
present research. The questionnaire consisted of 49 items di-
vided into three thematic areas: 1) hand hygiene, hospital envi-
ronmental hygiene, 2) epidemiologically important pathogens,
3) competency.

Results: Nurses demonstrated a satisfactory level of knowledge
of the healthcare-associated infections (Likert scale 1 — 5). In-
correct answers were given concerning thematic areas: formal-
dehyde sterilisation (mean = 3.89; SD + 0.06), plasma sterilisa-
tion (mean = 4.25; SD + 0.83), only 40.7 % of nurses have
knowledge if patients are colonized by MRSA and 32 % nurses
have knowledge about the risk of infection from blood exposure
from an HIV-positive person (mean = 3.52; SD + 1.08). Statis-
tically significant differences were found in relation to length
of experience. Nurses with less than 5 years’ experience would
demonstrate a low level of knowledge of new important infec-
tious diseases such as HCAI, AIDS and Ebola. Specialised
study affected nurses’ knowledge level, as did the surgery unit
in which nurses worked. Nurses working in a multi-speciality
surgical pavilion demonstrated a higher level of knowledge in-
cluding the definition of basic terms (p = 0.005; p = 0.025),
HCALI caused by CPE and in dimension nurse’s competency (p
<0.001; p=0.006).

Conclusions: The study identified the knowledge level and
competency of surgical nurses concerning the hospital environ-
mental hygiene and points to factors that influence nurses’
knowledge level - the length of their clinical experience, post-
graduate specialised study and surgery unit management.

Key words: Hand hygiene. Hospital environmental hygiene.
Surgical nurses. Knowledge. Competency.

ABSTRAKT

Vychodiska: Prevencia a zniZzovanie rizik vzniku a Sirenia in-
fekcie by mali byt prioritnymi aspektmi v ¢innosti zdravotnic-
kych pracovnikov. Zékladom je dodrzovanie hygienicko-epide-
miologického rezimu a zdravotnickej prevencie.
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Ciele: Cielom studie bolo identifikovat troven vedomosti
a kompetencie sestier v chirurgickych odboroch o hygiene rik
a hygiene nemocni¢ného prostredia.

Subor a metody: Prierezova §tidia bola realizovana v Univer-
zitnej nemocnici v Martine. Ciel'ovt skupinu tvorili sestry pra-
cujuce v 11 chirurgickych odboroch (n = 150). Na ziskanie em-
pirickych dajov sme pouzili dotaznik vlastnej konstrukcie.
Dotaznik obsahoval 49 poloziek rozdelenych do troch tematic-
kych oblasti: 1) hygiena ruk, hygienicko-epidemiologicky re-
zim, 2) epidemiologicky zdvazné infekcie, 3) kompetencie.
Vysledky: Sestry preukazovali uspokojivi troven vedomosti
o definicii, vzniku a $ireni nozokomialnych infekcii (na Liker-
tovej Skale 1 — 5). Nespravne odpovede sa tykali sterilizacie for-
maldehydom (priemer = 3,89; SD + 0,06), sterilizacie plazmou
(priemer = 4,25; SD + 0,83), iba 40,7 % sestier ma vedomosti o
oSetrovani pacientov kolonizovanych MRSA a 32 % ma vedo-
mosti o riziku infekcie pri expozicii krvou od HIV pozitivnej
osoby (priemer = 3,52; SD + 1,08). Statisticky vyznamné roz-
diely boli zistené v stvislosti s dizkou praxe. Sestry s menej ako
5 -ro¢nou praxou preukazali nizku uroven vedomosti o nozoko-
miélnych infekcidch, AIDS a Ebole. Specializatné $tadium
ovplyvnilo vedomostnu trovei sestier ako aj chirurgické pra-
covisko, kde sestry pracuji. Vyssiu trovenn vedomosti preuka-
zali sestry pracujuce v spolo¢nom chirurgickom paviléne so
spoloénymi operaénymi salami a to v oblasti definicii zaklad-
nych pojmov (p = 0,005; p = 0,025), nozokomialnych infekcii
sposobenych CPE aj v oblasti kompetencii sestry (p < 0,001;
p =0,006).

Zaver: Stidia odhal’uje vedomostni1 tiroveii chirurgickych ses-
tier v oblasti hygienicko-epidemiologického rezimu, poukazuje
na faktory ovplyviiujice vedomostnu Grovei sestier — dizka kli-
nickej praxe, postgradudlne Specializaéné §tudium a manaz-
ment chirurgického pracoviska.

KPucové slova: Hygienicko-epidemiologicky rezim. Hygiena
ruk. Sestry v chirurgickych odboroch. Vedomosti. Kompeten-
cie.

INTRODUCTION

The prognosis for the incidence of epidemiolog-
ically important pathogens (EIP) in the early dec-
ades of the third millennium is not optimistic. New
multi-resistant strains are emerging and rapid, glob-
ally spreading resistance of microorganisms to anti-
infectives is increasing. These are significant risk
factors for public health and patient safety. The ev-
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idence of this is the COVID-19 (Coronavirus dis-
ease 2019) pandemic caused by the coronavirus
SARS-CoV-2 of the family Coronaviridae. Hospi-
tals and community facilities were not spatially, ma-
terially or personally prepared for the treatment of
patients and a strict hygienic-epidemiological re-
gime (The Novel Coronavirus Pneumonia Emer-
gency Response Epidemiology Team, 2020). Insuf-
ficient knowledge and the associated incorrect pro-
cedures, but also the incorrect competency of health
professionals, increase the spread of the infection
(McEachan et al., 2016; Wu et al., 2020).

In 2019 health institutions in the Slovak Repub-
lic reported a total of 13,955 healthcare-associated
infections (HCAI), which is an increase of 17,7 %
compared to 2018. As the total number of patients
hospitalised in the Slovak Republic was 1,634,645,
the incidence rate of reported HCAI was 0.8 %. The
department with the highest incidence of HCAI in
hospitalised patients was anaesthesiology and inten-
sive medicine (12, 7 %) (Analysis of the Epidemio-
logical Situation and the Activities of the Depart-
ments of Epidemiology in Slovak Republic for
2019). In the last ten years there has been a signifi-
cant increase in cases of Carbapenem-resistant En-
terobacteriaceae (CRE) or Carbapenemase-pro-
ducing Enterobacteriaceae (CPE), which are often
resistant to all available antibiotics (Albiger et al.,
2015; European Centre for Disease Prevention and
Control, 2016). In 2018 there were 383 positive
findings of Klebsiella pneumoniae carbapenemase
(KPC) in the Slovak Republic (Annual Report on
the Activities of Public Health Offices in the SR Ac-
cording to Individual Public Health Departments for
Year 2018). CDC’s annual National and State
Healthcare-Associated Infections Progress Report
describes national and state progress in preventing
HCAI. We can state 7 % statistically significant de-
crease in central line-associated bloodstream infec-
tions, 8 % statistically significant decrease in cathe-
ter-associated urinary tract infections between 2018
and 2019 in acute care hospitals, there was no sig-
nificant change in surgical site infections related to
the 10 select procedures tracked in previous reports
between 2018 and 2019 and no significant changes
in hospital onset Methicillin-resistant staphylococ-
cus aureus (MRSA) bacteremia between 2018 and
2019. Research shows that when healthcare facili-
ties, care teams, and individual doctors and nurses,
are aware of infection problems and take specific
steps to prevent them, rates of some targeted HCAI
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can decrease by more than 70 % (Centers for Dis-
ease Control and Prevention, 2019).

Patients infected with antibiotic-resistant bacte-
ria had a higher risk of complications and a three-
fold higher risk of death caused by infection (Cec-
chini et al., 2015). It is estimated that mortality rates
could be 10 million per year on the global level by
2050 if no countermeasures are taken (O’Neill,
2014).

In addition to HCALI, it is necessary to consider
other severe infections that are spread throughout
the world by international travel, including Human
immunodeficiency virus (HIV), Ebola virus disease
(EVD), COVID-19 and the like.

Preventing and reducing the risk of the develop-
ment and spreading of infections should be priori-
ties in the activities of healthcare personnel. The
basic requirement is compliance with hand hygiene,
hospital environmental hygiene (HEH) and health
precautions. The performance of such activities re-
quires a professional approach to health care, up-to-
date knowledge and relevant skills in daily clinical
practice (competency). Mustard defined compe-
tency as the actual performance of work in compli-
ance with standards of care (Mustard, 2002). HEH
is a comprehensive set of rules for operational and
working procedures whose purpose is to prevent the
development and spreading of infections in health
institutions, to minimise the risk of wound infec-
tions and HCAI and to prevent the transmission of
an infection from a source to a susceptible patient.
According to the World Health Organisation, hand
hygiene is the most important measure for prevent-
ing the transmission of bacteria in hospitals (WHO
Guidelines on Hand Hygiene in Health Care, 2009
and 2014). A clean environment, staff training,
compliance with antiseptic and aseptic procedures,
barrier nursing techniques with an emphasis on
hand disinfection, use of single-use materials are
some of the techniques that can effectively elimi-
nate the transfer of infections from exogenous
sources (Stefkovidova et al., 2019).

Effective prevention of HCAI and EIP require
that departmental and hospital management create
optimal conditions for it. Important requirements
are discipline, responsibility and the level of staff
education. An intervention that can improve com-
pliance is continuous training for healthcare person-
nel and successful education that changes hygiene
performance in nursing (Spacilova, 2017).
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AIM

The aim of the study was to identify surgical
nurses’ knowledge and competency of hand hy-
giene, HEH and EIP. The research investigated
whether there was a relationship between nurses’
knowledge level and competency in the specialisa-
tion of the surgery unit where the nurses work, be-
tween nurses’ knowledge level and competency in
their length of experience in surgery and whether
nurses’ level of knowledge of hand hygiene and
HEH is affected by their level of education in health
care.

SAMPLE AND METHODS

This study employed a descriptive, cross-sec-
tional, self-reported design. The research was con-
ducted in University Hospital in Martin. The target
group was nurses working in surgical fields. The
number of questionnaires distributed was 160. The
return rate for questionnaires was 93.8 %. The target
group was nurses working in 11 surgical fields in
standard treatment units, intensive care units and
operating theatres. The total number of respondents

Table 1 Demographic characteristics

was 150. The set of respondents — nurses was cho-
sen at random. The classifying criterion was to work
as a nurse in a surgical field. Respondents were ex-
cluded if they were nurses who had only recently
started work — i.e. who had completed their studies
in the last three months. All participants were pro-
vided with information about the aims and methods
of research. The data collection was anonymous and
all participants signed an informed letter of consent.
Hospital ethical committee approval for the research
project was obtained.

A more detailed overview of respondents’ char-
acteristics — gender, education, specialisation,
length of experience and surgery unit — is given in
Table 1.

Empirical data was collected using a question-
naire developed for the purposes of the present re-
search. The content of the questionnaire related to
nurses’ knowledge of hand hygiene and HEH. It is
based on applicable legislation of the Ministry of
Health of the Slovak Republic, internal operational
recommendations and infection prevention proce-
dures in health institutions, hygienic and epidemio-

Parameter n =150 %
Gender

female 148 98.70

male 2 1.30
Level of education

secondary education and higher education 65 43.30

a level I. university education, Bachelor's degree in Nursing 48 32.00

a level II. university education, Master's degree in Nursing 37 24.70
Specialised education

Nursing Care in Surgery 64 42.70
Intensive nursing care for adults 26 17.30
Instrumentation in the operating room 30 20.00

No 30 20.00
Years of experience (nurse)

<5 25 16.80
6-10 17 11.30
11-20 29 19.30
21-30 47 31.30

>31 32 21.30
Surgery unit

Multi-speciality surgical pavilion | 85 (18%) | 56.7 (12%)
Clinic of Surgery and Transplant Centre (n=38); Clinic of Thoracic Surgery (n=5); Clinic of Neurosurgery (n=8);
Department of Vascular Surgery (n=9); Department of Plastic Surgery (n=15); Clinic of Paediatric surgery (n=10)
Separate buildings | 65 (20%) | 43.3 (13,3%)
Orthopaedic Clinic (n=15); Clinic of Otorhinolaryngology and Head and Neck Surgery (n=10); Clinic of Urology
(n=15); Clinic of Ophthalmology (n=13); Clinic of Stomatology and Maxillofacial Surgery (n=12)

Legend: * number of nurses in operating room
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logical measures and recommendations of the CDC
concerning multi-resistant strains of microorgan-
isms. The questionnaire consisted of 49 items di-
vided into three subscale: 1) hand hygiene, defini-
tion of concepts of hand hygiene and HEH (Q1 to
Q18), 2) HEH for the occurrence of EIP (Q19 to
Q38) and 3) competency (Q39 to Q49). Respond-
ents were asked to express a degree of agreement or
disagreement (5 — I agree, 4 — I partly agree, 3 —
I don’t know, 2 — I partly disagree, 1 — I disagree).
The questionnaire ended with items of a demo-
graphic nature concerning the participant’s gender,
level of education, specialised education, and num-
ber of years of experience and specialised surgery
unit.

The reliability of the questionnaire according to
Cronbach’s Alpha was 0.78 which was sufficiently
satisfactory result. In subscale hand hygiene, defini-
tion of concepts of hand hygiene and HEH
Cronbach’s Alpha was 0.884, in subscale HEH for
the occurrence of EIP 0.751, in subscale nurses’
competency 0.670.

The acquired data was processed using statistical
analysis software — SPPS software, version 15.0. In
the domain of descriptive statistics, the category
values of variables were described using frequency
tables and for ordinary values of variables the arith-
metic mean, standard deviation, median and mini-
mum/maximum values of sets were calculated. Hy-
potheses were tested using the non-parametric
Mann-Whitney Test, Kruskal-Wallis Test with
a significance level p < 0.05.

RESULTS

Nurses (n = 150) had a satisfactory level of
knowledge of hand hygiene and the definition of the
fundamental concepts of HEH (Likert scale 1 — 5).
Incorrect answers were given concerning
sterilisation with formaldehyde (mean = 3.89; SD
+ 0.06) and plasma sterilisation (mean = 4.25; SD +
0.83). On question concerning whether the hands of
healthcare personnel are the most common
transmission route of HCAI, not all respondents
gave a clear answer (mean = 4.47; SD + 0.72). In
category the HEH for the occurrence of EIP were
several uncertain and incorrect answers. Half of the
respondents consider the using of disposable
devices (tweezers, forceps, kidney dishes, bed linen,
plates, cups) to be a significant intervention in
preventing the spread of HCAI (mean = 3.75; SD
+ 1.50). Only 40.7 % of nurses have knowledge if
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patients are colonized by MRSA, their body cavities
(ears, nose) must be swabbed three times daily with
disinfectant solution (mean=3.71; SD + 1.15).
Other incorrect answers concerned nursing inter-
ventions, namely blood collection, when admitting
a patient suspected of being infected by EVD
(mean=3, 66; SD+1.44). We have also received am-
biguous answers in the last questions about the treat-
ment of AIDS patients. The questions were focused
on knowledge about the source of AIDS, as many as
27.4% of nurses cannot answer unambiguously
(mean=3.83; SD=£1.43). Only 32 % nurses have
knowledge about the risk of infection from blood
exposure from an HIV-positive person (mean=3.52;
SD+1.08). In this last question, we recorded up to
39.3 % of respondents who said that they could not
answer. Detailed results can be seen in Table 2.

Significant findings were obtained for length of
experience. We divided the nurses into five groups:
up to 5 years of practice, 6 to 10 years, 11 — 20 years,
21 — 30 years and over 30 years. Evidence was
found of a significant relationship between the
length of a nurse’s experience the profession and the
level of their knowledge in defining the basic
concepts of HEH and their level of knowledge of
HEH for dealing with HCAI. Using the Kruskal-
Wallis test, the most statistically significant
differences were confirmed in the second subscale
as we can see in Table 3. In the Table 4 we present
mean and SD for better interpretation of results.

A statistically significant relationship in terms of
length of experience among groups of respondents
have also verified using the Mann-Whitney test. We
did not obtain any statistically significant
differences between nurses working up to 5 years
and nurses between 6 and 10 years of experience.
We also did not confirm any statistical relationships
between nurses with a length of practice of 6 to 11
years versus 21-30 years and over 30 years. The
highest level of knowledge was demonstrated by
nurses with 21 years’ experience or more and the
statistically most significant comparison was with
nurses with less than 5 years’ experience. Table 5
shows some of the several items where statistical
significance has been confirmed.

A statistically significant relationship was iden-
tified between level of professional education in
nursing (secondary and higher vocational education
vs. master’s degree) and level of knowledge of
HEH. Surprisingly, nurses with a master’s degree
demonstrated less knowledge of HEH compared to
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Table 2 Nurses knowledge of HEH, subscale EIP
Thematic areas Lll;ert scale — ;&bsolute / rglatlve frqu;ency n=15;)) mean SD
Alcohol-based disinfection od hands | 120(80.0) | 18(12.0) | 10(6.7) | 0(0.0) 2(1.3) |4.69+0.49
Barrier nursing techniques 124 (82.7) 224.7) 3(2.0) 0(0.0) 1(0.7) [4.79+0.35
Staff education is an HEH priority if
CPE is detected 114 (76.0) 30 (20.0) 4(2.7) 2(1.3) 0(0.0) [4.71+£0.45
Isolation/cohorting of patients 116 (77.3) | 25(16.7) 7(4.7) 2 (1.3) 0(0.0) [4.70+£0.46
ATB revision 83(55.3) | 40(26.7) | 11(7.3) 8(5.3) 8(5.3) [4.21£0.87
CPE can survive on the skin 89 (59.3) 28 (18.7) | 28 (18.7) 4(2.7) 1(0.7) [4.33+£0.79
CPE can survive on an undisinfected
+
work surface 86 (57.3) 29 (19.3) | 31(20.7) 3(2.0) 1(0.7) [4.31+£0.80
Patient isolation in a separate room 109 (72.7) | 22(147) | 6 (4.0) 6 (4.0) 7(4.7) |447+0.78
/cubicle
aEi((lilsnppmg personnel with protective | 3¢ 95 0y | 1067) | 0(0.0) | 107 | 1(0.7) [489+021
The use of single-use 88 (58.7) 10 (7.3) 10 (6.7) 11 (6.7) 31(20.7) |3.75+1.50
Risk factors of MRSA 103 (68.7) 9 (6.0) 4 2.7 17(11.3) | 17(11.3) [4.17+1.12
ﬁ?’sfre of a patient colonized by 61 (40.7) | 11(73) | 3747 | 26(17.3) | 15(10.0) [3.71+ 115
Patient and family education 129 (86.0) 17 (11.3) 2(1.3) 0 (0.0) 2(1.3) |4.81+0.33
Patient admission with EVD 78 (52.0) 11(7.3) 22 (14.7) 10 (6.7) 29(19.3) |3.66+1.44
Patient isolation with EVD 136 (90.7) | 10(6.7) | 2(1.3) 0 (0.0) 2(1.3) |4.85+0.27
Limited number of personnel in isola-
tion room/cubicle 136 (90.7) 10 (6.7) 0(0.0) 3(2.0) 1(0.7) [4.85+0.27
Source of an AIDS 89(59.3) | 18(12.0) | 2(1.3) 10 (6.7) | 31(20.7) |3.83+1.43
Risk of HIV transmission 48(32.0) | 20(13.3) | 59(39.3) | 8(5.3) | 15(10.0) [3.52+1.08

Legend: Likert scale: 5 — I agree, 4 — I partly agree; 3 — I don’t know, 2 — I partly disagree, 1 - I disagree; SD — standard deviation

Table 3 Kruskal-Wallis Test - length of experience

Mean Rank
Thematic areas <5 6-10 | 11-20|21-30 | >30 %2 df P
n=25 | n=17 | n=29 | n=47 | n=32
Barrier nursing techniques 64.14 | 65.44 | 7591 79.18 | 83.94 | 9.649 | 4 | 0.047
Staff education as an HEH priority 55.38 | 70.15 | 79.81 76.29 | 89.00 | 16.293 | 4 | 0.003
ATB revision 7042 | 58.62 | 86.07 | 68.73 | 88.80 [ 10.805| 4 | 0.029
CPE can survive on the skin of the hands 5214 | 77.82 | 77.29 | 80.93 82.92 [ 11.557 | 4 | 0.021
Patient isolation in a separate room/cubicle 66.26 | 80.50 | 70.16 | 69.34 | 9395 | 13.888 | 4 | 0.008
Patient and family education 61.88 | 81.03 | 70.90 | 82.89 | 76.52 [ 12.239 | 4 | 0.016
Patient isolation with EVD 61.58 | 69.15 7747 | 79.22 | 82.50 | 16.373 | 4 | 0.003
Legend: n = absolute frequency; y2 - Chi-square; Kruskal-Wallis Test with a significance level p <0.05
Table 4 Nurses " level of knowledge of HEH in relation to length of experience
mean SD
Thematic areas <5 6-10 11-20 21-30 >30
n=25 n=17 n=29 n=47 n=32
Barrier nursing techniques 4.600 +0.645 | 4.471 +1.068 | 4.828 + 0.384 | 4.872 +0.337 | 4.938 + 0.246
Staff education as an HEH priority 4,440+ 0.583 | 4.529+0.874 | 4.724 +0.702 | 4.745 + 0.488 | 4.938 + 0.246
ATB revision 4.200+ 1.000 | 3.824 + 1.185 | 4.448 + 1.088 | 4.021 + 1.242 | 4.500 + 1.016
gn]z:an survive on the skin of the | 5 ¢ 1 957 | 4353 10,996 | 4.379 +0.942 | 4.489 + 0.777 | 4.469 + 0915
Patient isolation in a separate 4280+ 1.100 | 4412+ 1.372 | 4345+ 1.111 | 4319 + 1.181 | 4.969 + 0.177
room/cubicle
Patient and family education 4.600 +0.645 | 4.765 +0.970 | 4.793 +0.412 | 4.957 +0.204 | 4.781 +0.751
Patient isolation with EVD 4.640 + 0638 | 4.647 +0.996 | 4.931 +0.258 | 4.894 +0.598 | 5.000 + 0.000
Legend: n = absolute frequency; SD — standard deviation
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Table 5 Mann-Whitney Test - length of experience

Thematic area <Svs <Svs <5vs 6-10 vs 6-10 vs 6-10 vs 21-30
11-20 21-30 >31 11-20 21-30 > 31 vs > 31
Barrier nursing techniques 0.173 0.020 0.011 0.267 0.548 0.182 0.349
Staff education as an HEH priority 0.016 0.016 <0.001 0.343 0.619 0.166 0.043
ATB revision 0.107 0.828 0.056 0.023 0.065 0.707 0.026
CPE can survive on the skin of the | 416 | 9902 | 0007 | 0927 | 0665 | 0499 | 0732
hands
Patient isolation in a scparate 0717 | 0722 | <0.001 | 0366 | 0935 | 0.001 | 0.001
room/cubicle
Patient and family education 0.285 0.001 0.081 0.221 0.024 0.431 0.171
Patient isolation with EVD 0.035 0.005 0.002 0.246 0.638 0.134 0.240
Legend: vs — versus; Mann-Whitney Test with a significance level p < 0.05
Table 6 Nurses’ level of knowledge of HEH in relation to level of education
Level of education
Thematic areas secondafy, higher universiiy Master
(L= () O=cl)) P value
mean + SD mean + SD
1. Hand hygiene, definition of HEH concepts
Transmission route for HCAI 4.323 +0.986 4.78 +0.652 0.023
Definition of asepsis 4.954 +0.372 4.73+0.932 0.038
Definition of decontamination 4954+ 0.211 4.622 +0.828 0.006
1I. HEH for the occurrence of EIP
Staff education 4.831+0.517 4.676 +0.53 0.038
Equipping personnel with protective aids 4.938 +0.39 4.784 +0.712 0.048
The use of single-use aids 3.169 + 1.816 4,162 +1.482 0.012
Patient isolation with EVD 4.938 + 0.496 4.892 +0.315 0.042
Risk of HIV transmission 3.292 +1.271 3.838 +1.323 0.031
Legend: SD — standard deviation; Mann - Whitney test with a significance level p < 0.05
Table 7 Nurses 'level of knowledge of HEH in relation to specialised education
Specialised education
Thematic areas yes (n=120) no (n = 30)
mean + SD mean + SD AAIUT
1. Hand hygiene, definition of HEH concepts
Definition of asepsis 5.0+ 0.0 4.94+0.25 0.001
Definition of antisepsis 4.84+0.74 4.69 +1.01 0.021
Definition of sanitation 4.84+0.42 4.69 +0.48 0.032
II. HEH for the occurrence of EIP
CPE survive on the skin 4.56 +0.89 4.50 +0.82 0.020
Risk factors of MRSA 4.00+1.29 4.62+0.94 0.011
Patient isolation with EBV 3.78 +1.70 3.06 +1.69 <0.001

Legend: SD — standard deviation; Mann - Whitney test with a significance level p < 0.05

nurses with secondary or higher vocational educa-
tion. The nurses with a master's degree have achie-
ved unsatisfactory results in several thematic areas:
in the transmission route for HCAI (p = 0.023), def-
inition of asepsis (p = 0.038), definition of decon-
tamination (p = 0.006), patient isolation with EVD
(0.042) and others (Tab. 6).

Postgraduate education — specialised nursing
studies — affect the level of knowledge regarding
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HEH. In the questions on the basic concepts of HEH
and on measures against HCAI, the research hy-
potheses were confirmed, and several statistically
significant relationships were identified (Tab. 7).
The participating nurses came from 11 surgery
units, of which 6 units were centralised in a multi-
speciality surgical pavilion with shared operating
theatres. The other 5 surgery units were in separate
buildings with their own operating theatres. Nurses
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from units in the multi-speciality surgical pavilion
demonstrated greater knowledge in several areas of
HEH including the definition of basic terms (p =
0.005; p =0.025), HCAI cause.d by CPE and in di-
mension nurses’ competency. We have identified
several significant results in the nurses” competency
dimension (p < 0.01; p = 0.006). Only 57 % of
nurses correct disposal of syringes and needles. On
the isolation box, only 67 % throws devices into the
container. Only 77 % of nurses use protective
gloves when inserting a peripheral venous cannula,
and 83 % of nurses use protective gloves when
transporting a central venous catheter.

DISCUSSION

The results of the overall sample of respondents
show that nurses have a satisfactory level of
knowledge of hand hygiene and HEH. However, we
also noted several uncertain and incorrect answers
regarding the use of single-use aids improves HEH,
the risk of transmission of AIDS, the admission of a
patients with EBV, the treatment of a patient colo-
nized with MRSA etc. The experience of nurses
when treating patients colonized with MRSA was
investigated by Swedish authors (Andersson et al.,
2016). A qualitative study identified that nurses
have fear and uncertainty in treatment of such pa-
tients resulted from lack of knowledge. The more
knowledge nurses gained, the more the attitude to-
wards their treatment changed. They acquired
a sense of competence and safety.

Using nonparametric tests, we obtained statisti-
cally significant relationships in terms of length of
clinical practice, the highest level of education and
postgraduate specialization studies. Similar findings
have been reported by several authors (Kalantarza-
deh et al., 2014; Parmeggiani et al., 2010; Alwadai
et al., 2018).

We recorded the most statistically significant re-
lationships in terms of the length of clinical practice
in the EIP subscale. The hypothesis that nurses with
less than 5 years’ experience would demonstrate a
greater level of knowledge of EIP such as EVD,
AIDS and HCAI caused by CPE and MRS A was not
proved. Nurses in this category achieved unsatisfac-
tory and middling results. Similar findings were re-
ported by Baack and Alfred, who found that most
nurses were uncertain how to respond to Ebola virus
infections. Nevertheless, nurses who had experience
of an epidemic were more self-confident and
demonstrated more knowledge. It can be assumed
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that they had longer professional experience. Nurses
should receive regular training updates on epidemi-
ologically important infections (Baack et al., 2013).
Training in this area should also be provided to
nursing students so that they are able to respond to
potential epidemics and pandemics, and the issue
should be included in teaching materials (Verkat et
al., 2015). In the current epidemiological situation,
new information on the care of patients with
COVID-19 are needed. Clinical practice highlights
the need for vocational education and training at all
levels in which nurses receive intensive preparation
for treating patients suspected of having COVID-
19. We also examined the knowledge of HIV trans-
mission. Once again, younger professional nurses
without experience showed low level of knowledge.
Similar conclusions are confirmed by Phetlhu et al.
(2018).

Why did younger nurses show a lower level of
knowledge than nurses over 21 years of experience?
The highest level of education attained is also a fac-
tor that could have entered the level of knowledge.
In the category up to 5 years (n = 25) we recorded
88 % with university education (master's degree
24 %), in the category 21 — 30 years (n = 47) were
70 % with university education (master's degree
52 %) and in the category over 31 of the 32 nurses,
9 had a university degree (master's degree 2). Sur-
prisingly, nurses with a master’s degree demon-
strated less knowledge of HEH compared to nurses
with secondary or higher vocational education. As
in our study, Balodimou et al. (2018) obtained sta-
tistically significant correlations in terms of age,
length of work experience, and level of education.
E.g. older nurses correctly answered questions
about the safest method of hair removal from the
surgical site, administering anti-microbial prophy-
laxis, and so on. The younger nurses correctly an-
swered questions regarding the use of a surgical
mask and a post-operative bath. In addition, there
was a correlation between the level of education and
the issues relating mainly to the time factor. Univer-
sity-educated respondents gave some incorrect an-
SWers.

Eldeen et al. conducted an intervention study
among nurses with the aim of improving the
knowledge level of infection control, with subse-
quent patient safety improvements (Eldeen et al.,
2016). According to the results of this study, the
knowledge of infection control at the was low be-
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fore the intervention phase of the study. This ex-
tremely alarming finding can be attributed to the
low level of nursing qualification — one nurse with
an additional specialization. The impact of post-
graduate education — a specialist knowledge-based
nursing study on prevention of HCAI — was also
confirmed in our study.

Nurses’ compliance with the rules of hand hy-
giene and HEH for several situations was influenced
by both individual and environmental factors. The
present research provided additional evidence that
nurses working in a newly opened surgical pavilion
with centralised operating theatres and centralised
sterilisation demonstrated greater knowledge and
competency than nurses in small surgery units in
separate buildings with old facilities. The new pa-
vilion was designed and equipped in line with the
latest recommendations and standards for surgery.
An example is the installation of dispensers of dis-
infectants in front of every room, by every bed, at
the entrance to departments, in corridors etc. The
management of the unit had regular training ses-
sions with staff from the hospital hygiene depart-
ment. They elaborated internal directives and guide-
lines on the use of sterile and non-sterile gloves. The
new surgical pavilion cancelled departments’ use of
surgical instruments in trays and began to pack and
sterilise them individually. Chatfield et al. studied
such environmental and individual factors in hand
hygiene using Bandura’s social cognitive theory.
According to their respondents, compliance with
hand hygiene rules was significantly influenced by
the safety culture in the environment and the nurses’
own internal motivation, i.e. a combination of envi-
ronmental factors (including managers’ behaviour)
and individual factors (internally motivated behav-
iour). High priority was given to the role of the im-
mediate superior, the supervision that they carried
out and their management skills (Chatfield et al.,
2017).

Similarly, the systematic review and expert con-
sensus of Zigg et al. shows that prevention of infec-
tion depends not only on the knowledge and clinical
skills of the health care team, but also on the man-
agement of hospitals, the occupancy of beds and the
workload of nurses and doctors (Zingg et al., 2015).
Zhang et al. (2019) studied relationship between
nursing workloads and adherence to hand hygiene.
Adherence to hand hygiene was independently as-
sociated with actual hour worked per shift. Smiddy
et al. (2015) and Lieber et al. (2014) in a systematic
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assessment of qualitative studies indicate that the in-
fluence of management and the head nurse is im-
portant. A number of authors from both the US and
Canadian hospitals identified the work site as a sig-
nificant predictor of the knowledge level of nurses,
they also identified differences between individual
departments of the same hospital (Létourneau et al.,
2018; Rozenbojm et al., 2015).

Several authors agree on the need for further ed-
ucation of nurses (Qasem et al., 2017; Chun et al.,
2015). It is essential that they undergo courses and
training focused on control and infection preven-
tion, hand hygiene and HEH as the main health care
and patient safety priorities. In the current epidemi-
ological situation with COVID-19 is necessary to
increase attention to the issue of hand hygiene and
HEH. For workplace management more ensure con-
tinuing education and training with subsequent
knowledge tests, competence assessment, audits
based on preliminary checklists (Spacilova, 2020).
The dissemination of guidelines and regulations
alone is inadequate. Their compliance depends on
the level of knowledge of the health care profession-
als, their conviction, motivation and professional re-
sponsibility, self-assessment and attitude of
healthcare workers to hand hygiene and prevention
of HCAI as well as other epidemiologically im-
portant infections (Kel¢ikova et al., 2019).

CONCLUSION

The results show that the experience of nurses,
the length of their practice, affects the level of
knowledge in selected topics of the hygienic-epide-
miological regime. It is essential to provide profes-
sional training for younger nurses. Workplace man-
agement — head nurses cannot rely on the fact that
they should have knowledge from school. These
findings are also important for educational institu-
tions. We achieved a positive finding on the impact
of level of education, specialization studies on the
level of knowledge and the impact of working con-
ditions. Nurses should know the relevant legal and
internal directives, regulations, legislative stand-
ards, laws, decrees and guidelines on the treatment
of patients with epidemiologically important infec-
tions. Nursing management should monitor compli-
ance with standard nursing procedures for minimis-
ing the risk of patient infection. Unit management
should ensure appropriate unit layout, adequate
staffing levels, the quality of instruments and mate-
rials and the error-free provision of all services
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necessary to create conditions for prevention of in-
fection.
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