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Abstract
Background: Hand hygiene (HH) is the simplest and the most fundamental means of hospital-acquired infection (HAI) prevention
in both hospitals and long-term care facilities (LTCFs) which differ as to their structure, organization and epidemiology. The objective of this study was to evaluate the knowledge of, and attitudes towards, compliance with the HH guidelines by medical staff
of LTCFs and hospitals, in the context of infection control organization. Material and Methods: The study was carried out among
medical staff of LTCFs and hospitals using an anonymous questionnaire designed by the authors. The questionnaire was composed
of 22 questions. Results: Among 237 healthcare workers from LTCFs and hospitals (51.5% vs. 48.5%), the vast majority were women
(97.5% vs. 94.8%), who were nurses (86.9% vs. 91.3%) with 21–30 years of experience (28.5% vs. 44.3%). The respondents, both
working in hospitals and in LTCFs, declared that there was some surveillance of HAIs in their workplace – 78.8% vs. 87.8%, respectively, p = 0.082. However, the respondents from LTCFs significantly more often than those working in hospitals declared the lack
of HAI registration (12.3% vs. 0.9%, p = 0.002), as well as the lack of surveillance of multidrug-resistant microorganisms (16.4%
vs. 4.3%, p = 0.010). Although the knowledge of WHO HH guidelines was declared by over 90% of the respondents, only about
70% of them (with no significant difference between both types of facilities) properly indicated the 5 moments of HH. Conclusions:
The results of the study indicate that the organizational conditions and practice of HH in LTCFs and hospitals present some differences. Therefore, there is a need for observational studies concerning HH in the context of the structure and organization of infection
control, as they are necessary for the development and implementation of effective programs to improve the situation in this field.
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INTRODUCTION
Medical staff face a major challenge of caring for
the health and lives of patients, while also bearing
the responsibility for preventing infections not only in hospitals but in long-term care facilities (LTCFs)
as well. The importance of this task is highlighted by
the fact that infection prevention is one of the topmost
priorities of modern medicine. According to experts,
in developed countries, depending on the form of infection and on the population, up to a third of healthcare-associated infections could be avoided by comply-

ing with hygiene recommendations or by implementing
new solutions among practitioners [1].
Hand hygiene (HH) of medical workers, the promotion of which is treated as a global priority in the fight
against infections, is the simplest and the most effective
method of preventing infections in healthcare facilities.
The World Health Organization (WHO) recommends
that HH be implemented according to a 6-step Ayliffe
technique in specific medical situations, referred to
as “My 5 moments for HH.” In the Ayliffe technique,
the order of subsequent steps ensures that the hands are
thoroughly decontaminated, as it eliminates the risk

532

G. Puto et al.

of skipping some areas of the hands in the process of
washing and disinfecting them. The ability to apply this
technique in accordance with the guidelines concerning the 5 moments for HH is recognized as the most important basic element of infection prevention [2]. The
organization and practice of infection control in LTCFs
other than hospitals has resulted in the European
Centre for Disease Prevention and Control (ECDC)
carrying out projects dedicated to assessing the epidemiological situation and organizing infection control in
these facilities. Point prevalence studies (PPS) are conducted in hospitals, while in other facilities the monitoring tool is the Healthcare Associated Infections in
Long-Term Care Facilities (HALT) program, both of
which are carried out in most European countries, including Poland. The programs obtain the necessary information about clinical forms of infections, etiological
factors, antibiotic consumption, as well as selected indicators of the structure and control processes of these
infections (including those regarding infection control staff or the use of alcohol-based hand sanitizers) in
these facilities [3].
The obtained results allow for a better interpretation
of epidemiological factors, and for an improved planning and organization of infection control. Yet those
results are still characterized by a high level of generality (e.g., in relation to HH, they do not provide information whether the procedures used are in accordance with the guidelines and whether the medical staff
possess an appropriate knowledge in this area). To obtain a comprehensive picture in this regard, it is necessary to conduct more detailed research. The main goal
of the study was to assess hospital staff ’s knowledge of,
and attitudes towards, HH procedures in the daily practice of LTCFs and hospitals in relation to selected infection control structures and process indicators.
MATERIAL AND METHODS
The survey was carried out in March–June 2018 in accordance with the principles contained in the Helsinki
Declaration [4]. The study was based on the diagnostic
survey method, and the research tool was a questionnaire containing 22 questions developed by the authors.
The questionnaire was distributed among the personnel,
mainly nurses working in LTCFs or hospitals, during
postgraduate courses organized by regional Chambers
of Nurses and during two 1-day training meetings dedicated to infection control. All the respondents filled in
the questionnaire personally.

Nr 5

The questionnaire contained written information
about the purpose of the study; it also specified that
the survey was anonymous and that providing personal information was voluntary. Questions 1–6 covered
the general characteristics of healthcare workers, i.e.,
work experience, occupation (doctor, nurse/midwife,
medical carer), workplace, i.e., LTCFs (various kinds
of care and treatment centers) vs. hospitals (wards such
as internal medicine, geriatric, neurology, cardiology), and the type of the facility (state-owned, private).
No data were collected that could enable the identification of particular facilities (hospital or LTCF).
Questions included in the survey concerned the following issues:
the existence of infection control programs (taking into account multidrug-resistant organisms
[MDROs]) in the facility, personnel involved in infection prevention and control (infection control
structures and process indicators);
the knowledge of the 5 moments for HH (yes/no)
and a task that consisted in listing each of the moments, giving an opinion on HH compliance by
healthcare workers, and a self-assessment of HH
compliance carried out by the respondents;
checking the compliance with HH, including both
the Ayliffe technique and the 5 moments for HH as
recommended by WHO, in the facility (the infection
control process indicator);
assessing the importance of given factors (such as
education, the use of protective gloves, HH, waste
disposal) in hospital-acquired infection (HAI) prevention, combined with assigning them a level of
importance from 1 (unimportant) to 5 (the most important);
the rules and difficulties in complying with HH,
where the respondents were also asked to indicate
the factors that encourage medical staff to increase
the monitoring of the technique and the frequency
of HH, as well as the surveillance of infections.
The statistical analysis of the obtained test results
was performed using IBM SPSS Statistics v. 24 for
Windows. Distributions of qualitative variables are presented in the form of absolute [n] and relative [%] numbers of individual categories. The relationship between
qualitative variables was analyzed using Pearson’s χ2 test
when at most 20% of the cells had an expected number of <5; otherwise Fisher’s exact test for 2×2 tables,
and the Fisher-Freeman-Halton test for tables of other dimensions were used. In all the analyses performed,
the existence of differences and the strength of the rela-
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tionship between the variables was estimated at a significance level of p < 0.05.
The study was conducted with the consent of
the Bioethics Committee of the Jagiellonian University,
No. KBET/122.6120.124.2016.
RESULTS
Overall, 237 respondents were surveyed, including
LTCF and hospital workers (51.5% vs. 48.5%), and
the vast majority were women (97.5% vs. 94.8%), nurses (86.9% vs. 91.3%) with 21–30 years of experience
(28.5% vs. 44.3%), working in state-owned facilities
(89.3% vs. 86.1%). Detailed characteristics of the study
group is presented in Table 1.
The respondents declared that, both in LTCFs and in
hospitals in which they worked, there were some designated officials responsible for handling healthcare-associated infections (78.7% vs. 87.8%, p = 0.082). Those
facilities were significantly more often state-owned than
private (88.5% vs. 44.8, p < 0.001). A comparable percentage of respondents working in LTCFs and in hospitals indicated the presence of an epidemiological nurse
in the workplace (85.2% vs. 84.3%), and only a small
proportion indicated the presence of an infection control team (LTCFs – 8.2%, hospitals – 10.4%) or an infection control committee (LTCFs – 5.7%, hospitals –
5.2%). According to the respondents, epidemiological
nurses in most LTCFs and hospitals conducted infection control independently (83.6% vs. 92.2%), while
in a few facilities they cooperated with doctors (10.7%
vs. 6.1%) or with microbiologists (2.5% vs. 1.7%).
Medical staff of LTCFs declared significantly more
often than hospital staff that health-related infections
were not registered in the workplace (12.3% vs. 0.9%,
p = 0.002), and that there was no surveillance of
MDROs (16.4% vs. 4.3%, p = 0.010). The knowledge of
the guidelines regarding the 5 moments for HH, as recommended WHO, was declared by both hospital and
LTCF workers (93% vs. 91%, p = 0.559). The HH knowledge of medical staff, including hygienic hand washing or disinfection, appears to be insufficient regarding
the 5 moments for HH among both LTCF and hospital
workers. None of the 5 moments was indicated correctly by 100% of the respondents, and the moment before
clean/aseptic procedure was indicated by only 57.4% of
the respondents from LTCFs and by 67.8% from hospitals (Table 2).
The respondents were asked whether, according to
their experience, medical staff sometimes do not com-

Table 1. Demographic characteristics of medical staff of long-term
care facilities (LTCFs) and hospitals according to their workplace,
in the survey carried out in March–June 2018

Variable

Healthcare workers
[n (%)]
(N = 237)
LTCF

hospital

119 (97.5)

109 (94.8)

3 (2.5)

6 (5.2)

Gender
women
men

0.322*

Profession
physician
nurse
other (physiotherapist, etc.)

0.082**
0 (0.0)

2 (1.7)

106 (86.9)

105 (91.3)

16 (13.1)

8 (7.0)

Work experience

0.741***

0–10 years

29 (23.8)

25 (21.7)

11–20 years

30 (24.6)

28 (24.3)

21–30 years

47 (28.5)

51 (44.3)

>30 years

16 (13.1)

11 (9.6)

Facility type
state-owned
private

p

0.444***
109 (89.3)

99 (86.1)

13 (10.7)

16 (13.9)

* p-value for Fisher’s exact test, ** p-value for Pearson’s χ test, *** p-value for asymptomatic Pearson’s χ2 test.
2

ply with the HH guidelines. More than half of the surveyed LTCF and hospital workers answered “never,”
while, according to the self-assessment of long-term
care personnel, it is significantly “often” that they do not
comply with the HH guidelines compared to hospital
staff (Table 3).
In LTCFs, as indicated by the respondents, the superiors significantly more often than in hospitals checked
whether hand disinfection was carried out with a frequency adequate to the 5 moments for HH (71.3%
vs. 54.8%, p = 0.020), and whether the correct Ayliffe
technique in the workplace was implemented (72.1%
vs. 56.5%, p = 0.020).
The vast majority of LTCF and hospital staff do not
face difficulties in implementing the HH guidelines in
contact with the patient (75.4% vs. 68.7%), while hospital staff more often than LTCF workers declared that
they face such difficulties (31.3% vs. 24.6%, p = 0.249).
The most frequently indicated difficulty by both LTCF
and hospital staff was the lack of time (93.4% vs. 88.7%,
p = 0.199), staff shortages (99.2% vs. 96.5%, p = 0.155),
and a shortage of resources for disinfection (17.2%
vs. 13.9%, p = 0.484).
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Table 2. Selected process indicators of infection control, respondents’ knowledge of WHO’s 5 moments for hand hygiene (HH)
and declarations of the HH compliance check in long-term care facilities (LTCFs) and hospitals, in the survey
carried out in March–June 2018
Facility
[n (%)]
(N = 237)

Variable

p

OR (95% CI)

107 (93.0)

0.002

0.3 (0.13–0.75)

78 (63.9)

82 (71.3)

0.010

0.7 (0.41–1.23)

before touching a patient

87 (71.3)

83 (72.2)

0.8

0.9 (0.54–1.69)

before clean/aseptic procedures

87 (71.3)

84 (73.0)

0.77

0.9 (0.52–1.62)

before clean/aseptic procedures

70 (57.4)

78 (67.8)

0.097

0.6 (0.39–1.09)

after touching a patient

89 (73.0)

85 (73.9)

0.87

0.9 (0.53–1.69)

109 (89.3)

105 (91.3)

0.61

0.8 (0.33–1.9)

HH compliance check with the guidelines for the 5 moments of HH

87 (71.3)

63 (54.8)

0.02

2.1 (1.19–3.51)

HH compliance check with the Ayliffe technique

88 (72.1)

65 (56.5)

0.02

2.0 (1.16–3.42)

LTCF
(N = 122)

hospital
(N = 115)

Healthcare-associated infections registration in the workplace (yes)

99 (81.1)

Surveillance of multidrug-resistant microorganisms (yes)
Knowledge of WHO’s 5 moments for HH

after touching patient’s surroundings

p-value for Pearson’s χ test.
2

Table 3. Respondents’ opinions on other medical staff and
their own compliance with the hand hygiene (HH) guidelines
in long-term care facilities (LTCFs) and hospitals, in the survey
carried out in March–June 2018
Respondents’ opinions

Facility
[n (%)]
LTCF

hospital

Failure to comply with HH
by medical staff

0.480

always

6 (4.9)

10 (8.7)

often

35 (28.7)

35 (30.4)

8 (6.6)

4 (3.5)

73 (59.8)

66 (57.4)

sometimes
never
Self-assessment:
I skip HH procedures

0.042

always

0 (0.0)

2 (1.8)

often

12 (9.9)

3 (2.6)

sometimes

77 (63.1)

81 (70.4)

33 (27.0)

29 (25.2)

never

p

rank was assigned by LTCF staff to equipment disinfection (64.8% vs. 66.1%, p = 0.012) and adherence to aseptic techniques (76.2% vs. 75.7%, p = 0.001), while hospital workers chose increased education of medical staff
(66.1% vs. 57, 4%, p = 0.029).

p-value for Pearson’s χ test.
2

Among the most important measures to prevent
the occurrence of healthcare-associated infections
(the use of disposable gloves, the isolation of patients,
the disinfection of equipment, HH, compliance with
asepsis techniques, proper waste sorting, change of
work clothing, education of medical staff), the highest

DISCUSSION
The study conducted among medical staff of LTCFs
found that the respondents declared the presence of
personnel conducting infection control in the workplace. The practice of registering infections, and in particular the surveillance of MDROs, was significantly less frequently confirmed in LTCFs than in hospitals. Unfortunately, the review of the literature confirms
the above data: in Polish LTCFs, there is no ongoing
surveillance of infections, with the simultaneous lack
of epidemiological and microbiological monitoring.
The only small multicenter study that was carried out in
2009–2010 found that the incidence (at 2.7/1000 mandays) was slightly lower than expected [5]. In the same
study, the prevalence of methicillin-resistant staphylococci (infection and colonization) was 17.6% [6], and
E. coli producing extended-spectrum beta-lactamases
(ESBL) – 13.9% in asymptomatic bacteriuria [7], which
was a high rate. Thus, the authors’ assessment of HAIs
and MDROs in LTFCs allowed them to draw the conclusion that surveillance was being carried out in the fa-
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cilities. However, this view was probably based on overly optimistic assumptions, and was thus not entirely
credible. This is because patients in LTCFs especially
the elderly and those with multiple diseases and significant psychophysical disability, require increased care,
which results in the increased risk of HAIs and MDROs.
The most common infections in this group of people
are pneumonia (5.7% – 1.1% prevalence) and urinary
tract infections (2.6% – 0.5% prevalence) [8], most often caused by ESBL-producing enterobacteriaceae [9].
Also, other MRDOs may pose a problem in LTCFs, including the development of carbapenem-resistant enterobacteriaceae [10].
As for the epidemiology of infections in LTCFs,
another important form of infections are clostridioides difficile infections whose incidence is recorded at
4.41/10 000 man-days. These values are similar to those
obtained among patients hospitalized in departments
other than intensive care units [11]. Those values, unlike the examples above, represent infections with
a high risk of spreading. Therefore, training concerning surveillance and infection prevention, with particular emphasis on HH, is an important element of infection control programs. The result should not only be
knowledge, but also practical compliance by healthcare
professionals.
The respondents of this study, mostly nurses, gave
correct answers to the question related to the 5 moments for HH more often than doctors in the study
conducted by Wałaszek et al. [12]. The moment before
touching the patient is especially noteworthy, as it was
emphasized in this study by about 70% of the respondents. Meanwhile, in the study by Wałaszek et al. only
about 55% of doctors, 59% of medical students undergoing internships, and 80% of interns paid attention to
this element. A much higher percentage of correct answers was obtained in the present study in comparison
with the results of the study by Wałaszek et al., with respect to the moment after exposure to body fluids or after contact with the patient’s immediate surroundings.
Worse results in the present study were recorded in
the case of a self-assessment and assessment of compliance with the HH guidelines by other medical staff.
In this study, as many as 60% of the respondents declared that medical staff adhered to the principles of
HH despite the fact that in the self-assessment part only
25% of hospital workers and 27% of LTCF workers made
such a declaration. In other studies concerned with this
subject, very diverse responses were noted. For example, in an analysis conducted among medical students,

only 20–30% of the respondents declared that medical personnel adhered to the HH guidelines [13,14].
In a study carried out in 2014 among medical students,
it was found that 30–50% of medical workers complied
with the HH guidelines [15]. Such answers were more
often given by first-year students, and with the increase
of clinical experience (internship or work), the percentage of these answers decreased.
According to reports, the results of studies carried
out abroad regarding the HH guidelines found that
the rate of adherence to these guidelines reached a level of >50%, with an indication of its increase after intervention programs [16–19]. There are few reports in academic literature concerning research in Poland. Most of
the research conducted so far has been selective. When
investigating the correctness of the Ayliffe technique as
performed by doctors and medical students, in a study
conducted by Wałaszek et al. [12], compliance below
30% (in the range of 3.1–28.1%) was observed over several years. The relatively critical self-assessment of compliance with the HH guidelines by the participants of
this study suggests that the given answers are probably
reliable.
In the analysis of the results of the study carried
out by Wałaszek et al. [12], only 28% of the participants declared that their application of the guidelines of
the 5 moments for HH had been verified. The verification allowed the researchers to obtain results which in
64% of cases proved the personnel’s correct performance of HH by the Ayliffe technique. The results of this
study may seem surprising in this respect; firstly, about
55% of the respondents working in hospitals and over
70% of LTCF workers reported that the supervisor monitored the application of HH procedures at least once
(ever), in terms of their compliance with the 5 moments
for HH and the Ayliffe technique. Questions about surveillance in this regard were significantly more often
given an affirmative answer by medical staff of LTCFs
than by hospital staff. The explanation for this observation can be either the fact that superiors do not consider HH a matter worth verifying, or that their knowledge
and skills regarding HH are insufficient. Both of these
hypotheses are confirmed in the research by Rosiński
et al. [14] that highlights the significant impact of many
years of seniority on the perception of the rules of standard isolation, of which HH is an essential element.
On the other hand, the reasons for non-compliance
with the HH guidelines, as indicated by the respondents of the study (about a quarter of them), were similar to those mentioned by participants in other Polish
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studies. The main reasons for non-compliance include
the lack of time, staff and hygiene products [12,15], despite the fact that about 75.4% of LTCF workers and
68.7% of hospital workers declared that they did not encounter any difficulties in implementing the HH guidelines. Similar results were obtained in a study carried
out in Germany by Hammersschmidt and Manser [20]
regarding the knowledge and attitudes of long-term
care nurses, where about 70% of the respondents declared that they had personal protective equipment,
and over 80% confirmed the availability of HH preparations. However, the respondents in the German study
declared more often (56%) that they always had the opportunity to carry out HH procedures when working
with patients.
The results of this study, which aimed to compare
the knowledge of HH in LTCFs to its level among hospital staff, are surprising. This is due to the fact that, on
the one hand, according to the respondents’ declarations, infection control and surveillance of MDROs are
carried out less frequently in the LTCFs than in hospitals, but, on the other hand, the knowledge of the 5 moments for HH is similar among medical staff of both
types of facilities, although their practical application
was more often verified in LTCFs. Therefore, the problem of infection control and prevention, including compliance with the HH guidelines, in the context of organizational conditions in both types of facilities, requires
an intervention in order to effectively implement WHO
guidelines. It is necessary to carry out additional and
more detailed research as well.
CONCLUSIONS
According to the respondents, the control of healthcare-associated infections and the surveillance of
MDROs was more often carried out in hospitals than
in LTCFs.
Both LTCF and hospital staff presented a similar
unsatisfactory level of knowledge regarding the 5 moments for HH.
In hospitals as well as in LTCFs, interventions are
necessary to promote the HH guidelines in accordance
with WHO recommendations. There is a need for observational studies on HH practice in the context of
the structure and organization of infection control.
Such research is vital for the development and implementation of effective programs aimed at improving
the situation in this field.
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