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Abstract
Introduction. Clostridium difficile spores, due to their ability to adapt to adverse conditions in a hospital environment, 
cause enormous difficulties associated with the effective decontamination of surfaces and equipment. Elimination of this 
pathogen is possible through effective implementation of the hand hygiene procedure by all hospital employees. Scientific 
research indicates that a properly adopted hand washing procedure reduces the risk of Clostridium difficile infection (CDI) 
by half.  
Objective. The aim of the study was to indicate the sources of nosocomial infections, mainly Clostridium difficile infection, 
and methods to limit them, with particular attention paid to the proper hand hygiene of the medical staff, which plays a 
fundamental role in the transmission of infections between hospitalized patients.   
Brief description of the state of knowledge. Epidemiological studies indicate that about a half of Healthcare Associated 
Infection (HAI) is caused by microbes that contaminate the hands of medical personnel. One of the main pathogens is 
Clostridium difficile, which in 2018 in Poland accounted for 41.52% of all detected outbreaks originating from the hospital 
environment. According to data from WHO,16 million people worldwide die from Healthcare Associated Infection every 
year, of which approximately 17% constitutes mortality among people infected with Clostridium difficile.  
Conclusions. Non-compliance with hand hygiene among members of medical staff contributes to nosocomial infections 
which are a major cause of disease complications and deaths. Proper hand hygiene is a key measure for reducing this 
phenomenon. In every medical institution, especially in hospitals, and staff should be reminded about it and trained to 
perform the correct hand hygiene technique.
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INTRODUCTION

A powerful and effective weapon in the fight against 
Healthcare Associated Infections (HAI) is a rigorous 
adherence to the hand hygiene procedure that concerns 
both to the quality of patient and staff safety, and to good 
epidemiological practice. Hand washing is a standard 
activity, performed routinely and unconditionally before and 
after each contact with the patient, the patient’s environment 
(e.g. devices, medical equipment), contaminated surfaces, 
before and after breaks in activities performed on the patient, 
contact with blood and other body fluids, and, among others, 
after going to the toilet or taking off gloves. This activity 
lies at the heart of hospital hygiene. Ignoring the rules of 
proper hand washing by medical professionals may lead to 
serious consequences for hospitalized patients, especially the 
elderly or those with reduced immunity [1]. HAI are one of 
the main causes of hospital adverse events [2]. Every year, 16 

million people worldwide die from HAI, of which 17% is the 
mortality among people infected with Clostridium difficile 
[3]. Infection caused by this pathogen leads to significant 
deterioration of patients’ health manifested by diarrhoea 
and dehydration. Along with the development of the disease, 
pathological changes in the intestine appear, signaling 
pseudomembranous colitis, which, if left untreated, can 
lead to death [4–6]. Due to the ability of C. difficile spores to 
adapt to adverse conditions in a hospital environment, they 
cause enormous difficulties associated with the effective 
decontamination of surfaces and equipment [7]. Elimination 
of this pathogen is possible through effective implementation 
of the hand hygiene procedure by all hospital employees.

Epidemiology of Clostridium difficile. Clostridium difficile 
is a Gram-positive anaerobic bacillus that has the ability to 
produce spores, i.e. microscopic reproductive units. Spore 
units naturally occur in water, soil, and hospital environments, 
and may also be present in the gastrointestinal tract in 
humans and animals [8]. In its spore form, the bacterium 
can survive under harsh conditions and against commonly 
used sterilization techniques. C. difficile spores are resistant 
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to high temperatures, ultraviolet light, aggressive chemicals 
and antibiotics. Moreover, because spores are resistant to 
antibiotics, they can remain in the gastrointestinal tract and 
potentially contribute to disease relapses following treatment 
and eradication of vegetative C. difficile. Strains such as 
Ribotype 027 (especially its spores) spread more easily in 
the hospital environment because they are resistant to the 
hospital cleaning and disinfectants [6].

In the case of CDI (Clostridium difficile Infection) outbreaks 
or in wards with a persistently high incidence, hand hygiene 
should be preferably performed with soap and water rather 
than with alcohol-based products. Washing hands with soap 
and water is also recommended before and after any medical 
procedures performed on the patient in the case of direct 
contact with the faeces or an area highly contaminated with 
faecal flora (e.g. the perineal area). This is important because 
soap and water are more effective in removing spores.

In a hospital environment, C. difficile spores are primarily 
transmitted between patients via healthcare workers hands. 
Contaminated surfaces and utensils that are present in the 
hospital serve as a reservoir for this pathogen. Antibiotic 
therapy is the main risk factor for CDI, especially the one 
involving the use of broad-spectrum antibacterial drugs 
[9]. Another important factor is the age above 65 years. 
In Poland in 2018, patients over 65 accounted for 71.3% of 
all C. difficile-related infections [10]. An additional factor 
contributing to CDI is the length of the patient’s stay in the 
hospital. The authors of the current study estimate that the 
occurrence of CDI in a patient increases with the duration 
of hospitalization even up to 50% for stays longer than 4 
weeks [6, 8, 11]. Infections having C. difficile etiology pose 
a serious public health problem [12]. In 2018, in hospitals 
all over Poland, C. difficile was responsible for 41.52% of 
all detected epidemic outbreaks, which resulted in 11,592 
cases of infection, in comparison to 4,738 cases in 2013 
[2, 6, 10, 13]. In most cases, the infected patients were over 
75 years of age, and accounted for 48.4% of cases, whereas 
patients aged 65–74 constituted 22.9% of those infected, with 
a slight prevalence of females in 15.2% [10]. One study has 
shown that the time of year is important for an increase in 
CDI incidence. In 2018, 4,999 patients were infected in the 
period January – April, which constituted 44.6% of all C. 
difficile infections, whereas in March the highest number 
of infections was 1,358 – 12.1% [10]. During the summer 
(June – August) there was a decrease in infections, which 
amounted to 2,431 in that period, whereas at the end of the 
year (October – December) 2,100 cases were attested [10].

Personnel’s hands as a reservoir for Clostridium difficile 
spores. Numerous studies have shown that the hands of staff 
due to direct contact with the patient during diagnostic, 
therapeutic or nursing procedures are particularly exposed 
to pathogenic microorganisms [4, 12]. Approximately 
3.9×104 to 4.6×106 different kinds of microorganisms can be 
found on the hands of medical personnel [7]. McFarland et al. 
[14] report that after direct contact with a patient with CDI, as 
many as 59% (N=35) of medical employees were found to have 
C. difficile spores. Moreover, it was demonstrated that C. difficile 
was found on the hands in 37% of cases, under rings in 20% 
of cases, and on fingertips in 37% of cases [14]. Others studies 
confirm that pathogens can survive on the hands of personnel 
from several to several dozen minutes after contamination 
[15, 16]. When performing professional activities, the staff’s 

hands come into contact not only with a patient infected with 
C. difficile, but also with other patients not infected with C. 
difficile and various types of surfaces and objects needed for 
work, where e.g. spores of the discussed anaerobic bacteria can 
be found. Therefore, the principles of hand hygiene should be 
applied before and after contact with each patient.

Most of thespores are transferred from hands to hands or 
from hands to surfaces, and their transmission, especially 
those staying temporarily, depends on their type, number, 
survival rate and location on the skin of the hands [17–19]. 
Otter et al. reported that the hands or gloves of medical staff 
who did not have direct contact with the patient with CDI, 
but only with the patient’s room, were contaminated. In this 
study, C. difficile spores were detected in 50% of staff members 
(N=30), VRE (vancomycin-resistant Enterococcus) strains 
were detected in 52% of staff members (N=44), and MRSA 
(methicillin-resistant Staphylococcus aureus) were detected 
in 45% of staff members (N=50) [20]. The contamination of 
the hospital environment and the hands of medical workers 
are usually directly linked together; therefore, the hands of 
medical staff are an important vector for the transmission 
of multi-resistant pathogens [4, 12]. With a single direct 
contact with a contaminated environment, from 4% – 16% 
of the surface of the member of staff’s hand is colonized 
(contaminated), while after the next 12 contacts, as much as 
40% of the skin surface of the hand is colonized (Tab. 1) [18]. 
The survival rate of selected bacterial pathogens is presented 
in Table 1 [4, 17, 18].

Clostridium difficile is able to survive up 5 months in a 
hospital environment, e.g. on the hospital floor, and over 
5 weeks on medical equipment [4, 8, 18]. C. difficile spores 
exhibit high adhesion and their main living places are 
floors, toilets and sinks, door handles, medical equipment 
(monitors, ultrasound devices, drip stands, blood pressure 
meters), telephones, handles near patient beds and bed linen 
[21, 22]. Removal of spores, despite their adhesive properties, 
is possible only with proper disinfection of hospital surfaces 
combined with compliance with hand hygiene procedures by 
medical staff. One study showed that 75.2% (N=101) of nursing 
staff believe that hand disinfection performed immediately 
prior to contact with the patient avoids colonizing the patient 
with hospital flora [23]. On the basis of this study, it can be 
concluded that the awareness among nursing staff is high, 
but at the same time the question can be posed whether 
awareness of the problem goes hand in hand with the 
practice? Undoubtedly, the hospital environment is a specific 
area of risk and understanding the factors threatening the 
stability of the processes affecting the safety of the patient 
is essential for the eradication of C. difficile.

Table 1.  Survivability of selected bacterial pathogens

Pathogen
Survival time in a 

hospital environment
% share of contamination 

of hands of staff

Clostridium difficile (spores) > 5 months  14% – 59%

Acinetobacter 3 days – 11 months 3% – 15% 

Enterococcus with VRE 5 days – >46 months Unknown

Pseudomonas 6 hours – 16 months 1% – 25%

Enterococcus 5 days – 4 months >40 %

Klebsiella 2 hours – >30 months Unknown

Staphylococcus aureus 7 days – >12 months Unknown
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It is undeniable that the hospital environment has a huge 
impact on the transmission of multi-resistant pathogens via 
the hands of medical staff [1, 24, 25]. The hospital environment 
is a specific area in which it is possible to develop hospital 
infections during the diagnostic and therapeutic process. 
However, proper hand hygiene is a basic measure intended 
to limit the occurrence of this phenomenon. Epidemiological 
studies indicate that about a half of HAI is caused by microbes 
originating from the hospital environment that contaminate 
the hands of medical staff [7, 24].

Factors affecting hand hygiene compliance. Patient safety is 
the most important goal of maintaining high quality medical 
care, and achieving it requires the involvement of many 
people. The mere presence of various recommendations from 
organizations such as the World Health Organization (WHO) 
or Centers for Disease Control and Prevention (CDC), as well 
as procedures, laws, regulations, trainings, supervision or 
implementation of a new hand hygiene programme, will 
not have a positive impact on the reduction of HAI. This can 
only be achieved by the continuous, active participation and 
compliance by all medical staff and the higher organizational 
level [26–28]. Although the human factor is the main cause 
of HAI, in the health care system where a system should be 
created for preventing and combating hospital infections that 
would introduce systematic changes reflected in a decrease 
in the number of cases, and would eliminate bad hygiene 
habits, lack of internal motivation, resulting in the increase 
in awareness of risks among staff [2, 29, 30].

One of the key factors affecting the hand hygiene compliance 
is constant awareness about the threat and regular monitoring 
of the hand hygiene procedure. A staff employee should be 
provided with evidence that he/she is a transmitter of C. 
difficile spores or other multi-drug resistant bacteria, which 
can be carried out by using microbiological tests, a fluorescent 
solution and UV light to verify hand disinfection procedures. 
A quick and effective method of checking the cleanliness of 
the hands is to use a scanner with built-in UV lamps and a 
camera. A medical worker applies a preparation containing a 
special fluorescent marker to his/her hands and places them 
under the UV lamp. At the same time, the computer monitor 
displays areas on the hands in appropriate colours indicating 
contamination, which means that the correct procedure for 
hand hygiene was not properly followed. The results of such 
research raise the awareness of the responsibility for human 
life, increase the willingness to be more involved in thorough 
hand washing, and strengthen internal motivation [31].

There are several recognized ways to monitor hand 
hygiene, one of which is to determine the consumption level 
of a preparation for hand disinfection in individual wards, 
e.g. per person-day or the number of medical personnel. 
Direct observation of the implementation of the hand hygiene 
procedure is also part of monitoring the level of hand hygiene. 
Regardless of the implemented method of monitoring hand 
hygiene, proper reporting of the obtained results also plays 
an important role. Feedback for healthcare professionals – on 
monitoring the use of hand sanitizers and on follow-up – 
should be an important motivating and educational element 
in a staff hand hygiene programme [4]. The effectiveness of 
products for hand hygiene can be demonstrated in laboratory 
tests following the recommendations of standards, for 
example CEN: EN 1499 and EN 1500, ASTM E-2276, ASTM 
E-2613, ASTM E-2011 [32–36].

Many studies show that the mere promotion of hand 
hygiene, even if lasting several months, has no final effect 
without simultaneous supervision and development of 
awareness [31]. The authors of a 2016 study estimated that 
after one of the promotional campaigns, the hand hygiene 
compliance rate increased from 49% to 69% after one year, 
but only 3 years later it fell to 58% [37]. In another study 
of this type, after the first year of the campaign, the hand 
hygiene compliance rate increased from 41% to 58%, but 
remained at a stable level of 50% in subsequent years. To 
meet the challenge, the authors of the study introduced daily 
supervision and involved epidemiological nurses to remind 
doctors about the need for hand hygiene. After introducing 
those changes and after just a 6-month evaluation period, 
they achieved a high increase in the indicator that reached 
83% [38]. The conclusion drawn was that daily supervision of 
the implementation of the procedure and raising awareness 
among the staff had the greatest impact on the increase of the 
hand hygiene index. Although the result of re-intervention 
in this study was satisfactory, the fact that it was necessary 
to constantly remind staff about patient safety and to control 
the hand washing procedures was a disturbing phenomenon 
to be observed among educated healthcare personnel.

Another factor affecting hand compliance hygiene is 
having up-to-date and thorough knowledge about the 
factors that threaten the stability of processes contributing 
to patient safety, and a sufficient amount of time to train 
staff to fight infection. It was demonstrated that only 43% 
of nurses had appropriate knowledge of C. difficile spores or 
other pathogens. The study showed that 19% of the surveyed 
staff believed that the most important HAI transmission 
vector was reusable equipment, and 10% of them indicated 
disposable equipment to be the culprit. The study also 
revealed that only 68% of the nursing staff knew that hand 
washing protects against cross-infections (the transmission 
of microorganisms from one patient to another through non-
disinfected surfaces and instruments), while 27% thought 
that hand washing is used only to prevent air and dust-borne 
infections [39]. Education and broadening knowledge should 
go hand- in-hand with proper hand hygiene. Despite a large 
number of staff members declaring compliance with hygiene 
procedures (72.1% of nurses, 57.5% of doctors) as many as 
7.5% of the personnel admitted that quite often they did not 
comply with hygiene procedures, and almost 30% said that 
sometimes they did not comply with certain procedures 
(mainly doctors). Only 69% of staff participated in HAI 
prevention trainings on a regular basis [40]. Another global 
study reported that only 39% of medical workers follow 
hygiene procedures [41]. From this data it can be concluded 
that there is a need to introduce more mandatory trainings 
for medical personnel regarding knowledge of the factors that 
threatens the stability of processes affecting patient safety.

However, complying with the requirements laid down 
in the WHO and CDC procedures, i.e. washing hands for 
20–30 seconds using an alcohol-based preparation or for 
40–60 seconds using soap and water, can be problematic. 
The medical worker, due to lack of time, irritated hands, or 
aversion to proper hand hygiene, does not observe the time 
needed for hand washing. An additional problem is the mere 
technique of rubbing hands and fingers during washing 
hands and the use of insufficient amount of cleaning or 
disinfecting product. One of the studies revealed that 28% 
of cases of adverse events, which included HAI, resulted 
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from the negligence of medical staff [15]. According to 
the WHO, the global average for staff compliance with 
hygiene procedures is only 38.7%, with baseline indicators 
in developed and developing countries being in the range of 
5% – 89% [15]. Factors affecting non-compliance with hand 
hygiene practices by personnel are presented in Table 2.

The hands of medical personnel carry the highly 
pathogenic Clostridium difficile spores [12]. The skin on the 
hands of medical personnel, in addition to its own natural 
microbiota, known as permanent flora, acquires, through 
constant contact with the hospital environment, transient 
flora, including C. difficile spores. One of the most important 
methods of protection against this pathogen is rigorously 
followed hand hygiene procedures [30]. According to the 
WHO guidelines, the recommended hand hygiene technique 
for eradicating C. difficile spores is the Ayliffe technique, 
which involves the mechanical removal of the transient 
flora with running water and soap from the hands of both 
staff and hospitalized patients with CDI. The duration of 
hand washing must last 40–60 seconds to ensure that all 
impurities are removed. The very technique of washing 
hands for disinfection purposes involves applying soap to 
wet hands, then spreading the soap and thorough washing, 
rubbing the interdigital spaces, thumbs and fingertips in 
a five-fold repetition. Finally, for proper disinfection, the 
hands should be rinsed thoroughly with running water, the 
hands dried with a disposable paper towel, turning off the 
tap with the elbow or using a disposable towel [15]. The WHO 
recommends the following procedures for hand hygiene [18]:
A. Wash hands with soap and water when visibly dirty or 

visibly soiled with blood or other body fluids, or after 
using the toilet.

B. If exposure to potential spore-forming pathogens is 
strongly suspected or proven, including outbreaks of C. 
difficile, hand washing with soap and water is the preferred 
means.

C. Use an alcohol-based handrub as the preferred means 
for routine hand antisepsis in all other clinical situations 
described in items D(a) to D(f) listed below, if hands 
are not visibly soiled. If alcohol-based handrub is not 
obtainable, wash hands with soap and water.

D. Perform hand hygiene:

a) before and after touching the patient;
b) before handling an invasive device for patient care, 

regardless of whether or not gloves are used;
c) after contact with body fluids or excretions, mucous 

membranes, non-intact skin, or wound dressings;
d) if moving from a contaminated body site to another 

body site during care of the same patient;
e) after contact with inanimate surfaces and objects 

(including medical equipment) in the immediate 
vicinity of the patient;

f) after removing sterile or non-sterile gloves.
E. Before handling medication or preparing food perform 

hand hygiene using an alcohol-based handrub or wash 
hands with either plain or antimicrobial soap and water.

F. Soap and alcohol-based handrub should not be used 
concomitantly.

According to the WHO recommendations, the following 
hand hygiene technique should be used [18]:
A. Apply a palmful of alcohol-based handrub and cover all 

surfaces of the hands. Rub hands until dry. Duration of 
the entire procedure: 20–30 seconds.

B. When washing hands with soap and water, wet hands with 
water and apply the amount of product necessary to cover 
all surfaces. Rinse hands with water and dry thoroughly 
with a single-use towel. Use clean, running water whenever 
possible. Avoid using hot water, as repeated exposure to 
hot water may increase the risk of dermatitis. Use towel to 
turn off tap/faucet. Dry hands thoroughly using a method 
that does not recontaminate hands. Make sure towels are 
not used multiple times or by multiple people. Duration 
of the entire procedure: 40–60 seconds.

C. Liquid, bar, leaf or powdered forms of soap are acceptable. 
When bar soap is used, small bars of soap in racks that 
facilitate drainage should be used to allow the bars to dry.

The method of hand disinfection is not difficult and does 
not require special explanations. However, it should be added 
here that proper hand hygiene should be combined with a 
disinfection procedure that helps in the reduction of HAI 
transmission through the ‘bare below the elbows’ (BBE) 
strategy. This strategy involves the dress code of medical 
personnel. Originally from the UK, it was developed due to 
the growing number of organisms that have become resistant 
to treatment, such as methicillin-resistant Staphylococcus 
aureus (MRSA) and C. difficile. The idea behind this strategy 
is to facilitate effective hand hygiene for personnel to 
minimize infections. According to the BBE strategy, medical 
personnel who have contact with the hospitalized patients 
and the hospital environment are required to strictly follow 
the rules in order to minimize HAI. BBE strategy involves 
eliminating jewellery (watches, bracelets, rings) and ties by 
medical personnel, and additionally involves wearing aprons 
with short sleeves all year round, as well as elimination of 
painted and long nails [42].

Implementation of BBE strategy can clearly contribute to 
minimizing HAI. A study by Škodová et al. demonstrated 
that only 5% (N=705) of the personnel wearing jewellery 
performed the hand disinfection procedure correctly [43]. 
Another study revealed that pathogenic bacteria were isolated 
statistically more frequently in 86% of people wearing 
artificial nails [44]. Artificial nails were recognized as a source 
of transmission of pathogenic bacteria in several epidemic 

Table 2. Factors affecting poor hand hygiene compliance by personnel 
[15]

Technical Organizational Personal

Hand washing 
detergent 
causes irritation
Hand washing 
detergent dries 
the skin
Wash basins 
are located in 
inconvenient 
places to use
Shortage of 
wash basins
Shortage of 
soap
Shortage of 
disposable 
towels

Excess of activities or lack of time
Incorrect practices among 
colleagues or superiors
Low level of knowledge, 
experience and education, no 
knowledge of guidelines
No reward or incentive system
Hand hygiene is not treated as 
an institutional priority 
No scientific information on the 
relationship between improved 
hand hygiene and HAI
No active participation in the 
promotion of hand hygiene at 
institutional level
Unfriendly atmosphere of 
institutional security

Low risk of catching 
infection from a patient
Sceptical approach to 
the importance of hand 
hygiene
Patient needs are more 
important
Disagreeing with 
recommendations
Forgetting about hand 
hygiene
Hand hygiene interferes 
with the relationship 
between patient and 
healthcare staff
Conviction that using 
gloves eliminates the need 
for hand hygiene
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outbreaks [45, 46]. Weber et  al. analyzed the impurities 
under the fingernails and reported that C. difficile spores 
were isolated after contact with a CDI patient in 43% (N=35) 
of the examined personnel. Another study that dealt with 
wearing rings and wedding rings confirmed the presence 
of C. difficile spores near jewellery in 20% of staff. The 
authors noted that wearing jewellery significantly reduced 
the effectiveness of the disinfection of the hands of medical 
personnel. BBE strategy concerning the dress code of medical 
staff has a major impact on the transfer of pathogens from 
physicians to patients [47]. There is a connection between 
contamination of the hands of medical staff and clothing. 
Most of the bacteria grown from the aprons and hands of staff 
were skin commensals of personnel, i.e. naturally occurring, 
harmless bacteria that make it difficult for other bacteria, 
including pathogenic bacteria, to settle and multiply [48].

Hand hygiene constitutes a key measure in limiting the 
spread of infections. This is a simple activity, but lack of 
consintency in observing it poses a global problem in the 
healthcare sector. Compliance with hand hygiene procedures 
should become a priority for the entire institution, being 
properly emphasized by heads of departments who have 
administrative support. Adequate time should be allocated 
to training healthcare staff about infection control, and 
some sessions should be devoted to hand hygiene. Medical 
personnel should have access to a safe and continuously 
operating source of water supply in all facilities, and access 
to the necessary equipment for washing their hands. An 
important role is played by the right amount and availability 
of wash basins, washing and hand hygiene products, as well 
as the constant availability of disposable towels. Health-care 
workers should be provided with effective hand hygiene 
products that only rarely cause irritation, product dispensers 
should be available in areas of patient care, and it should be 
ensured that dispensers are working properly and reliably 
dispensing the right amount of a product. Product dispensers 
should operate on a non-contact basis to avoid touching 
the dispenser with contaminated hands, e.g. dispensers 
should be activated by elbows or have pumps that can be 
activated by wrists. Alcohol-based hand sanitizers with 
optimal antimicrobial efficacy typically contain 75–85% 
ethanol, isopropanol or propanol, or a mixture of these. 
The formulations recommended by the WHO contain 
either 75% isopropanol or 80% ethanol. It is necessary to 
observe the principle that only one pair of gloves should 
be used for procedures with one patient. The same gloves 
cannot be used for the next patient. Educational measures 
should include informing healthcare professionals on those 
activities performed on the patient that may result in hand 
contamination, and on the advantages and disadvantages 
of the different methods used to clean hands. The actual 
education begins in medical schools and universities, and this 
knowledge is consolidated during internships and courses. 
In addition to medical personnel, patients and their families 
should also be encouraged to work in partnership to promote 
hand hygiene practices in healthcare facilities [15, 18].

CONCLUSIONS

The 2018 Chief Sanitary Inspectorate (GIS) reports on the 
current epidemiological situation of hospitals in Poland show 
that the most common factor of nosocomial infections was 

C. difficile spores, which accounted for 41.52% of all detected 
epidemic outbreaks [11]. From the literature on this subject it 
can be concluded that the main factors contributing to poor 
hand hygiene compliance are the personal beliefs of medical 
personnel regarding, e.g., low risk of being infected from the 
patient, disagreeing with procedures, sceptical approach to 
the importance of hand hygiene, or a claim that patient needs 
are more important. Non-compliance with proper hand 
hygiene contributes to healthcare-associated infections which 
are the primary cause of death and disease complications [15], 
the spread of multi-antibiotic-resistant strains, including C. 
difficile spores, and is a factor contributing to the occurrence 
of epidemic outbreaks [4–6].

Minimizing infections associated with C. difficile and other 
pathogens is only possible by cyclically providing medical 
personnel with knowledge about the possible sequelae of 
HAI, microbial agents, and transmission of multi-resistant 
pathogens as sources of infection. Staff should be reminded 
about and trained to perform the proper Ayliffe’s hand 
hygiene technique according to the WHO recommendations 
[4, 15, 18].
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