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Abstract

Introduction. Due to frequent contact with sick people, the hands of healthcare professionals are the most popular way of 
transmitting pathogens from patient to patient and from hospital to patient. Hand hygiene is crucial when it comes to reducing 
HCAI (healthcare-associated infections).

Aim. The aim is to analyze the professional knowledge of nurses about nosocomial infections transmitted through contact.  
Its main assumption is the evaluation of this knowledge in the context of preventing the spread of nosocomial infections.

Material and method. A proprietary questionnaire consisting of questions was used to assess the knowledge of medical 
personnel. The survey contains 25 questions based on the principle of “true/false”. The reliability of the scale was measured and 
assessed with the Cronbach’s alpha test at the level of 68.4%.

Results. Factors adversely affecting the general level of knowledge in the field of hand hygiene turned out to be older age 
(p=0.012), longer work experience (p=0.023) and the lack of higher education (p=0.048).
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of this type of expense would have a healing effect on the eco-
nomic situation of the Polish hospitals [1].

The NIK (Supreme Chamber of Control) reports that 
even 1 in 10 people treated in hospital may become ill due to  
an infection acquired in a hospital. Assuming that this calcula-
tion is true – it gives about 800 thousand people [4]. For obvi-
ous reasons, nosocomial infections are particularly vulnerable 
to people with decreased immunity: children, the elderly, pa-
tients during or after chemotherapy, radiotherapy and burns 
[5]. The increase in the number of nosocomial infections car-
ries with it not only the obvious consequences such as the de-
terioration of patients’ health and an increased risk of disease 
in healthy people, but also significant financial consequences 
related to the costs of treating these people. These amounts are 
not without significance for the hospital’s budget. Reducing 
this problem may bring many positive effects when it comes 
to improving the functioning of the Polish healthcare system, 
because hospital infections prolong the recovery of patients 
and may also be the cause of death. This is a cumbersome and 
costly handicap, but it can be avoided or significantly mini-
mized by maintaining the principles of antiseptics. Despite 
the efforts of medical staff, this goal is not always achieved. 
Therefore, the hospital becomes a place where drug-resistant 
microorganisms spread and infections occur [6].

For the development of nosocomial infection, three intercon-
nected elements are necessary [7]. One of them is the source.  

IntRoductIon

The Act of December 5, 2008 on preventing and combating 
infections and infectious diseases in humans and nosocomial 
infection recognizes an infection that occurred in strict con-
nection with the provision of medical services. The condition 
must be fulfilled that the disease at the time of its granting was 
not in the hatching period or occurred after the end of provid-
ing health services, but not later than the longest incubation 
period [1]. This means that a nosocomial infection appears 
during hospitalization, or the infection may appear after the 
end of treatment and the patient’s discharge from the hospital. 
Such a general definition is only an introduction to a compre-
hensive study, because when diagnosing and monitoring infec-
tions, it is very important to adopt not only uniform concepts, 
but above all, acceptable criteria for diagnosing infections and 
their clinical forms [2,3].It is estimated that in Poland, no-
socomial infections will occur in 5% to 10% of all patients,  
in addition, the more complicated the procedure is, the longer 
the hospital stay is, and the risk of nosocomial infection in-
creases with the length of hospitalization. The size of the hos-
pital is not insignificant in this matter – a larger hospital means 
more microbes circulating there [2,3]. Each hospital infection 
generates treatment costs, which per year for an average hospi-
tal (approx. 250 beds) can oscillate between 200 and 600 thou-
sand zlotys. It is easy to imagine how much the elimination  
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The etiological factor of the source of endogenous infection 
are microorganisms that are part of the patient’s natural flora, 
while the exogenous infections are factors from the hospital 
environment [8]. It can be both an inanimate environment,  
e.g. medical equipment, tools, and a living environment, e.g. 
other sick, personnel. Another determinant is the patient’s 
susceptibility to infections and their risk factors. The route 
of transmission is the last element of an interaction that leads 
to infection. There are several ways for microbes to spread  
in hospital settings. They can be divided into air-dust, air-drop-
let and contact [3]. The etiological factors of nosocomial infec-
tions can be viruses, bacteria, fungi and prions. 

The cause of microbial translocation are the aforementioned 
transmission routes, including the one for which medical per-
sonnel is responsible. Compliance with the rules of hand disin-
fection among hospital employees is one of the most effective 
measures aimed at minimizing the incidence of nosocomial in-
fections [9]. It is an easy operation, but only strict observance 
of it may interrupt the path of transmission of pathogenic mi-
croorganisms. Failure to observe the rules of hand hygiene 
during contact with a patient, while performing nursing and 
therapeutic activities, is considered to be of great importance 
in the development of infections [10]. Only understanding the 
possible consequences of nosocomial infections, knowledge 
of pathogens and knowledge of the transmission pathways of 
pathogenic microorganisms that are sources of nosocomial in-
fections can prompt hospital staff to take measures to reduce 
the spread of nosocomial infections.

Due to frequent contact with patients, the hands of health-
care professionals are the most popular way of transmitting 
pathogens from patient to patient and from hospital environ-
ment to patient [12]. Different nursing specialties differ in 
terms of exposure to body fluids and the type of contact with 
patients, but the differences are not significant. Hand hygiene 
is of key importance when it comes to reducing HCAI (health-
care-associated infections) [12]. 

AIM

The aim of the study was to assess the knowledge of medi-
cal personnel about nosocomial infections transmitted through 
contact with the use of questionnaires. The collected informa-
tion is to raise awareness of the importance of preventing no-
socomial infections.

MAtERIAL And MEtHodS

Survey questionnaire
The research was carried out using a self-authored ques-

tionnaire consisting of 24 items providing answers in the form 
of “YES” or “NO”, one question consisting in selecting sev-
eral correct answers and one question assuming the selection 
of one correct answer. In total, the questionnaire consisted of 
26 questions and was based on the principles developed by 
the WHO on hand hygiene. The reliability of the method was 
checked using the Cronbach’s alpha coefficient, which was 
68.4%

Study group
The number of 108 respondents, nurses working in Wrocław 

in 2019, took part in the study. The study group included 6 

(5.6%) people aged 20-30, 28 (25.9%) aged 31-40, 34 (31.5%) 
aged 41-50, 35 (32.4%) aged 51-60 years of age and 5 (4.6%) 
aged 61 and over. In order to ensure adequate statistical power, 
further analysis included three groups: respondents aged up 
to 40 (n=34), respondents aged 41-50 (n=34) and respondents 
aged 51 and above (n=40). 

The study group included 37 (34.3%) graduates of medi-
cal secondary school, 5 (4.6%) of medical studies, 49 (45.4%) 
with a bachelor’s degree and 17 (15.7%) with a master’s de-
gree. In order to ensure the appropriate power of statistical 
calculations, two groups were included into the further analy-
sis: respondents with secondary education (medical secondary 
school or medical college, n=42) or higher education (bach-
elor’s or master’s degree, n=66).The study group included 48 
(44.4%) people working in the surgical ward and 60 (55.6%) 
working in the conservative ward. The study group included 
11 (10.2%) people caring for 6-15 patients, 36 (33.3%) people 
caring for 16-25 patients, 54 (50.0%) people caring for 26-30 
patients and 7 (6.5%) people caring for 31 or more patients. 
In order to ensure the appropriate power of statistical calcula-
tions, two groups were included into the further analysis: re-
spondents caring for up to 25 patients (n=47) and people car-
ing for 26 and more patients (n=61).

Statistical methods
The normality of the distribution of the measurable variable 

(respondents’ level of knowledge) was determined using the 
Shapiro-Wilk test. The statistical characteristics of the vari-
able are presented as arithmetic means (M), standard devia-
tions (SD), medians, lower and upper quartile values (Q25 and 
Q75), minimum (Min) and maximum (Max) values. Statisti-
cal characteristics of discrete variables (metric characteristics 
of study participants, frequency of correct answers to survey 
questions) were presented in the form of numerical and per-
centage distributions. As the distribution of the measurable 
variable deviated from the normal, the Mann-Whitney U test 
(in the case of comparing two groups) and the Kruskal-Wallis 
test with Dunn’s post-hoc test (in the case of comparing more 
than two groups) were used for intergroup comparisons of its 
statistical characteristics. The p value <0.05 was adopted as 
the threshold of statistical significance for all tests.

RESuLtS

Statistical characteristics of the general level of knowledge 
of the study participants, expressed as the sum of correct an-
swers to the survey questions, are presented in Table 1, and the 
scoring distribution – in Table 2. The mean number of points 
obtained by the study participants was 26.9±2.5 (median 27). 
One respondent achieved the lowest result in the whole group, 
15 points. Four respondents scored the maximum number of 
31 points. The lowest 25% of scores ranged from 15 to 25 
points, and the top 25% ranged from 29 to 31 points. 

tABLE 1. Statistical characteristics of the general level of knowledge 
of the study participants (the sum of correct answers to the survey  
questions).

M Sd Median Min. Max. Q25 Q75

26.9 2.5 27 15 31 25 29
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tABLE 2. distribution of the general level of knowledge of the study  
participants (the sum of correct answers to the survey questions).

total points n %

15 1 0.9

18 1 0.9

22 1 0.9

24 8 7.4

25 17 15.7

26 22 20.4

27 13 12.0

28 18 16.7

29 7 6.5

30 16 14.8

31 4 3.7

Age also had a statistically significant effect on the total 
level of knowledge of the respondents (p=0.012). The post-
hoc analysis showed that the total level of knowledge of re-
spondents aged 51 and above was significantly lower than that 
of respondents aged up to 40 (p=0.014, Table 3).

The type of hospital ward employed did not have a statisti-
cally significant impact on the total level of knowledge of the 
respondents (p=0.474, Table 6).

tABLE 3. Statistical characteristics of the general level of knowledge of 
the study participants (the sum of correct answers to the questionnaire 
questions) depending on the age of the study participants.

Age Median Min. Max. p

up to 40 years 28 24 31

0.01241-50 years 26 18 31

51+ years 26 15 30

The level of education had a statistically significant effect 
on the total level of knowledge of the female respondents 
(p=0.048). It was shown that the total level of knowledge of 
the respondents with higher education was slightly, but statisti-
cally significantly higher than in the case of respondents with 
secondary education (Table 4).

tABLE 4. Statistical characteristics of the general level of knowledge of 
the study participants (the sum of correct answers to the survey questions)  
depending on the education level of the study participants.

Education Median Min. Max. p

secondary 26 15 31
0.048

higher 27 18 31

The work experience also had a statistically significant 
effect on the total level of knowledge of the respondents 
(p=0.023). The post-hoc analysis showed that the total level 
of knowledge of the respondents with work experience of 31 
years and above was significantly lower than in the case of 
respondents with work experience up to 20 years (p=0.036, 
Table 5).

tABLE 5. Statistical characteristics of the general level of knowledge of the 
survey participants (the sum of correct answers to the survey questions)  
depending on the length of service of the survey participants.

Seniority Median Min. Max. p

up to 20 years 28 24 31

0.02321-30 years 26.5 18 31

31+ years 26 15 30

tABLE 6. Statistical characteristics of the general level of knowledge of 
the study participants (the sum of correct answers to the survey questions)  
depending on the nature of the hospital ward employing the study  
participants.

Hospital ward Median Min. Maź. p

surgery department 27 24 31
0.474

conservative ward 27 15 31

Despite the differences, the number of patients did not have 
a statistically significant effect on the total level of knowledge 
of the respondents (p=0.394, Table 7).

tABLE 7. Statistical characteristics of the general level of knowledge of 
the study participants (the sum of correct answers to the questionnaire 
questions) depending on the average number of patients under the care 
of the study participants.

number of patients Median Min. Max. p

up to 25 27 18 31
0.394

26 and more 27 15 31

dIScuSSIon

According to the latest available data, there was an increase 
in the number of nosocomial infections with a simultaneous 
decrease in the number of hospitalized patients in Poland. In 
2016, there was a threefold increase in the number of patients 
infected with drug-resistant strains of Klebsiella Pneumoniae 
NDM (+) [13], this microorganism is a very serious epidemio-
logical problem in health care facilities. Klebsiella Pneumo-
niae NDM (+) is resistant to the vast majority of antibiotics, 
and it can persist in the digestive system of the host for up to 
several years, spreading during this time [14].

Hand-transmitted infections account for from 20 to 40% of 
all nosocomial infections [15]. Such infection can be a threat 
to both patients and employees of medical facilities. The re-
spondents with higher education significantly more often an-
swered correctly to almost half of the questions in the survey 
than the staff with secondary education. On the basis of these 
studies [16], it can be concluded that the knowledge of nurses 
about nosocomial infections transmitted by contact depends 
on their education in such a way that the higher it is, the better 
the person can be proud of. 

Other studies illustrate the importance of knowledge about 
contact-transmitted nosocomial infections. Their results 
showed that the knowledge of nurses about infections varied 
and was more dependent on the type of ward. The biggest 
number of correct answers were provided by the staff em-
ployed in surgical wards. Most of the respondents answered 
the question regarding the definition of nosocomial infection 
correctly. Comparable results were obtained in the studies of 
this work [11].

The research conducted by Kosonóg and Gotib was aimed 
at assessing the knowledge of compliance with hygiene pro-
cedures. As much as 99% of respondents believed that hand 
hygiene is the most important method of preventing infections. 
When asked about the most important vector of infection 
transmission, 69% of the respondents indicated that these are 
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hands. To the next question whether the use of gloves releases 
hand disinfection, 98% of respondents answered that they did 
not. The results of the cited work are largely consistent with 
the results of my own research. The authors of the study also 
found the development and implementation of training for 
nurses on methods of preventing nosocomial infections very 
important [17]. 

In the own study, when assessing the responses to the sur-
vey questions globally, it should be stated that the level of 
knowledge among the staff of the treatment ward and those 
with higher education is greater, it should be emphasized that 
the differences between wards in the sum of correct answers 
to individual questions are small. In other words, these are dis-
proportions so small that their cause may also be a measure-
ment error or random fluctuations in the psychophysical state 
of the surveyed staff.

To sum up, the general knowledge of the surveyed medical 
personnel about nosocomial infections transmitted by contact 
should be considered good, as the vast majority of respond-
ents answered the vast majority of questions correctly. Addi-
tionally, for the most part, there was almost unanimity as to 
the answers provided. This may prove that the knowledge of 
nurses is unified and standardized. While research has shown 
that healthcare professionals have good knowledge of nosoco-
mial contact-borne infections, there are also areas for further 
training. Several “controversial” questions were identified, to 
which incorrect answers were given more often than others.  
It would be advantageous to reexamine them and perhaps pay 
attention to them when designing retraining and revision tools 
for medical and support personnel. The more answers to the 
question about participation in the last year of training on no-
socomial infections compared to the preceding question - with 
the willingness to participate in this type of training, clearly in-
dicates that the staff intends to train and improve their knowl-
edge. 

An unequivocal and certain conclusion from both the study 
itself and the analyzed other works as well as the theoretical 
part of the literature (especially publications on the scale of 
nosocomial infections in Poland) is the fact that regular testing 
of knowledge is something necessary and helpful in diagnos-
ing possible gaps in the knowledge of staff. This should be 
taken into account especially in the field of nursing, where any 
loss in the competences of a single employee may result in 
an increase in the incidence of hospital infections transmitted 
through contact.

concLuSIonS

The level of knowledge of the vast majority of respondents 
in the field of hand hygiene should be considered high or mod-
erately high. Factors adversely affecting the general level of 
knowledge in the field of hand hygiene turned out to be older 
age, longer work experience and the lack of higher education. 
These dependencies suggest that the older respondents/those 
who work longer and do not have higher education may show 
a lack of knowledge in the field of hand hygiene and should be 
covered by supplementary training on this topic.
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