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Summary
Introduction: The purpose of the study was to assess the knowledge and conduct of nurses and doctors with regard to hand
hygiene (HH) in accordance with the guidelines of the World Health Organization (WHO) and the declared level of compliance in
the period immediately preceding the COVID-19 pandemic. Frequent and correct HH is one of the most important measures applied to prevent infections. The assurance of good, consistently applied HH practices enables the prevention of transmission of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) from one individual to another. Managers should work to enable
frequent and regular HH by providing the relevant infrastructure and changes in the manner of conduct.
Material and methods: The survey involved 50 nurses and 50 doctors at a specialised hospital in the Pomeranian Voivodeship in Poland. It was conducted by use of a diagnostic survey and a direct observation method. The survey consisted of an
original questionnaire along with a basic HH observation form prepared by the WHO.
Results: The nurses and doctors were found to have a high level of knowledge of HH. 412 HH possibilities were observed in
total. The total HH compliance was 53.08% for nurses and 46.92% for doctors.
Conclusions: The high level of knowledge among nurses and doctors does not have a significant impact on the number of
correctly performed HH procedures. The level of knowledge of HH is determined by age, education and seniority. It is necessary
to improve compliance with HH rules as the spread of COVID-19 in hospital conditions is a problem.
Key words: hand hygiene, prophylaxis, coronavirus infection, COVID-19.

Introduction
Hand hygiene (HH) is a major element for the prophylaxis of infections. Hands constitute a potential
source of infection, and HH prevents transmission [1-4].
Given the numerous surveys that confirm the problem,
and out of concern for the safety of patients, the World
Health Organization (WHO) in agreement with world
experts developed a number of strategies that helped
to promote and comply with HH rules [5, 6]. The WHO
guidelines, including tools that enable the observance of
the HH strategy, were published in the form of a working version in 2006 [5] and became a multi-directional
strategy improving HH in the whole world in 2009 [6].
The actions that were implemented became efficient
contributors to the improvement of the observance
of HH rules and to a reduction in the number of infections throughout the world [2]. Healthcare professionals
should follow the HH rules in accordance with the ‘Five
Moments’ model developed by the WHO in the WHO
Guidelines on Hand Hygiene in Health Care: before
touching a patient; before a clean/aseptic procedure;

after body fluid exposure risk; after touching a patient;
and after touching patient surroundings. As microorganisms are transmitted mainly on the hands of healthcare
professionals, HH is considered to be a key procedure in
the prevention of infections [5].
SARS-CoV-2 is a virus causing severe acute respiratory syndrome: the disease known as coronavirus disease 2019 (COVID-19) [7]. One of the major ways that
SARS-CoV-2 spread in 2019 was via transmission in
hospitals [8]. For nurses and doctors who spend most
of their time in direct contact with patients, HH is of
significant importance to prevent COVID-19 [9, 10].
Therefore, it is necessary to conduct surveys in order to identify factors determining HH in that group
of staff. The first incident of COVID-19 was recorded in
December 2019 in China. In January 2020, the disease
had spread all over China from the epicentre in Wuhan
[11]. It transpired that the SARS-CoV-2 virus was highly contagious and, transmitted from one individual to
another in droplets of moisture, was quickly “exported” to the farthest corners of the world. Already two
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months after the outbreak of the epidemic, COVID-19
had gained the status of a pandemic, announced by
the WHO on 11 March 2020. The COVID-19 pandemic
has proved that efficient HH is an important element
of hygienic procedures and has an impact on preventing the spread of a virus/disease. Nurses, doctors and
healthcare professionals should play an important role
in the prevention of such infections [7].
The purpose of the work was to assess the knowledge and conduct of nurses and doctors with regard to
HH in accordance with the guidelines of the WHO and
the declared level of compliance in the period immedia
tely preceding the COVID-19 pandemic.

domly selected 30-minute periods. Questionnaires were
handed out to the respondents in paper envelopes.
The respondents completed them by themselves and
returned them to the study manager. The knowledge
level was measured in the first week of the research.

Ethical considerations
The survey was conducted based on consent given
by the Independent Bioethical Commission for Scientific Studies at the Medical University in Gdańsk, No.
NKBBN/719/2019-2020.

Statistical analysis

Material and methods
Design
The study was designed as a cross-sectional survey.

Sample and setting
100 employees were surveyed, consisting of 50
nurses and 50 doctors taking direct care of patients at
a specialised hospital in the Pomeranian Voivodeship in
Poland. Inclusion criteria included only registered nurses
and doctors, working in the hospital at a surgical ward
and working at non-surgical wards. The survey was
anonymous and voluntary. The hospital holds regular
training sessions for all healthcare professionals, including a practical demonstration and practical exercises of
HH techniques. In addition, posters were put up in all
strategic places and alcohol-based hand gels were made
available at bedsides. The training programme is based
on the WHO recommendations.

Questionnaire development
The survey was conducted prospectively for 14 weeks
from 6 January to 31 March 2020. It was conducted
by use of a diagnostic survey and a direct observation
method. The survey consisted of an original questionnaire. The first part of the questionnaire allowed the
researchers to collect social, demographic and professional data. The second part contained multiplechoice questions, each with one correct answer, which
were intended to identify the level of HH knowledge
among the personnel. The second tool used in the survey was a basic HH observation form prepared by the
WHO, which enables data to be collected concerning
the observance by an employee of HH procedures at
the five moments recommended by the WHO. One
member of the infection control team measured compliance with HH procedures through direct observation.
HH compliance was observed at each ward during ran-
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All statistical calculations were prepared by use of
the IBM SPSS 23 statistical package and an Excel 2016
spreadsheet. Qualitative variables were presented in
the form of sizes and percentage values, and a quantitative variable in the form of the arithmetic mean
and standard deviation. The significance of differences between the two groups was tested by use of the
Mann-Whitney U test and Student’s t-test. To confirm
the relationship between a force and a direction between variables, a correlation analysis was used and
Spearman’s correlation coefficients were calculated. For
qualitative variables, chi-squared tests were applied. In
all calculations, the statistical significance of p ≤ 0.05
was assumed.

Results
Study group characteristics
The study involved 62% (n = 62) women and 38%
(n = 38) men. In the analysed group, nurses working
at a surgical ward constituted 25% (n = 25) and nurses working at a non-surgical ward constituted 25%
(n = 25). Similarly, 25% (n = 25) of the analysed group
comprised doctors working at surgical wards and 25%
(n = 25) doctors working at non-surgical wards. In the
analysed group, 27% (n = 27) of respondents had secondary education and 73% (n = 73) had a university degree. The average age of respondents was 38.52 years,
SD 9.45. The average seniority was M = 14.59 years,
SD = 10.82.

Level of hand hygiene knowledge among personnel
The scale of results in the questionnaire which
measured the level of knowledge ranged from 0 to 8.
The lowest result obtained by respondents was Min = 3
and the highest result was Max = 8. The average result
was M = 6.15 with a standard deviation of SD = 1.28.
The distribution of results was not consistent with nor-
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mal distribution, which was confirmed by the Kolmogorov-Smirnov distribution test (K–S(100) = 0.21; p < 0.05).
The medium result of M = 6.15 indicates a high level of
knowledge among the respondents.
During the study, the personnel declared that they
observe HH rules in practice. In the analysed group,
46% of the respondents assessed their knowledge of
the Ayliffe handwashing technique as very good. 78%
of the respondents declared that they prepare their
hands for work and they do not wear any jewellery on
their hands when they take care of patients. 84% of

the respondents declared that they do not have painted nails. 78% applied the principle of ‘bare below the
elbows’. 79% declared that they always disinfect hands
after touching a patient and 68% always after taking
their gloves off. The nurses and doctors taking part in
the study claim that the main reasons for negligence
in HH procedures are lack of time/haste (49%), urgent
circumstances (38%), fear of an adverse impact of
hand disinfecting agents (6%), and a bad example set
by their colleagues at work (5%). Detailed results are
presented in Tables 1 and 2.

Table 1. The level of knowledge of the respondents
Questions checking the level of knowledge

n

%

Take off jewellery,

4

4.0

Remove jewellery, wedding rings are allowed

2

2.0

Wear short-sleeved clothing, have short unpainted nails

1

1.0

93

93.0

Before starting work it is necessary

A and C are correct
How much time is needed to rub in a hand hygiene product to perform the procedure properly?
Should last 20-30 seconds

58

58.0

May take two minutes

18

18.0

The time in which we perform the procedure is not important to maintain the right technique

24

24.0

Before and after contact with the patient

100

100

Before a clean aseptic medical procedure

100

100

After contact with the environment and with the patient’s body fluids

100

100

3

3.0

When is hand disinfection required?

Following contact with a patient with Clostridioides difficile, it is necessary to
Disinfect the hands
Wash with soap and water

21

21.0

Wash your hands first, then disinfect your hands

74

74.0

No action is required

2

2.0

The following procedure should be performed prior to a physical examination of the patient
Hand disinfection

67

67.0

Wash your hands then disinfect them

30

30.0

Such procedures are not necessary as it is not an invasive procedure

3

3.0

Hand washing

10

10.0

Hand disinfection

43

43.0

Washing and disinfecting hands

35

35.0

The procedures are not necessary, as we will be working with gloves

12

12.0

Before putting on the gloves, the following procedure is performed

Apply the preparation for disinfecting hands on
Dry hands

94

94.0

Wet hands

3

3.0

It does not matter

3

3.0

The most important element in the prevention of nosocomial infections is
Antibiotic therapy

3

3.0

Hand hygiene

86

86.0

Short duration of the patient’s stay in the hospital

11

11.0
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Table 2. Behaviour of the respondents
Behaviour of respondents

n

%

Yes

83

83.0

No

17

17.0

Yes

74

74.0

No

26

26.0

The Internet

13

13.0

On-the-job training

53

53.0

Information obtained by the staff of the Hospital Infection Control Team

19

19.0

I do not expand my knowledge in this area

15

15.0

Emergencies

38

38.0

Lack of time/rush

49

49.0

I believe that the amount of hand hygiene training in my facility is sufficient

I regularly participate in hand hygiene training

To broaden my knowledge in the field of hand hygiene, I use

I believe that the causes of neglect in the hand hygiene procedure are

Too few positions for hand hygiene

2

2.0

Fear of the adverse effects of hand sanitiser

6

6.0

Bad example of colleagues from work

5

5.0

Always

9

9.0

Never

78

78.0

Sometimes

13

13.0

Always

6

6.0

Never

84

84.0

Sometimes

10

10.0

Always

68

68.0

Sometimes

32

32.0

Always

79

79.0

Sometimes

21

21.0

Always

78

78.0

Sometimes

22

22.0

Very good

46

46.0

Good

46

46.0

Bad

8

8.0

89

89.0

While working in the hospital, I wear jewellery on my hands

While working in the hospital, my nails are varnished

After taking off the gloves, I disinfect my hands

Before contact with a patient, I disinfect my hands

When working in the hospital, I wear short-sleeved clothing

I assess my knowledge of the Ayliffe hand disinfection technique as

The factor that influences me disinfecting my hands more often is
Knowing that hand hygiene is an important part of infection prevention

10

Presence of an employee of the Infection Control Team in the department

5

5.0

Information that the patient hospitalized in the ward is isolated due to colonization/
infection with an antibiotic-resistant strain

6

6.0

60

40

50

30

Seniority in years

Age

Pielęgniarstwo Chirurgiczne i Angiologiczne 1/2022

40

20

30

10

20

0
3

4

5
6
Knowledge

7
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5
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Knowledge

7

8

Fig. 1. Level of knowledge versus age

Fig. 2. Level of knowledge versus seniority

Personnel’s manner of conduct with regard
to hand hygiene

Level of knowledge versus the number of correctly
followed hand hygiene procedures

The personnel’s manner of conduct in this field
was observed by use of the WHO basic HH observation
form. In the analysed period, 412 HH possibilities were
observed. HH procedures were complied with correctly
in 229 cases.

To verify the hypothesis, the Spearman correlation
test was carried out. The analysis did not indicate any
relationship between the variables. There is no relationship between the level of knowledge and the number
of correctly followed procedures (rho = –0.04; p > 0.05).
Nor did the analysis reveal a relationship between the
appraisal of the knowledge of the Ayliff hand disinfection method and the number of correctly followed HH
procedures (χ2(8) = 6.29; p = 0.614).

 ocial and demographic variables versus the level
S
of hand hygiene knowledge
Education
The Mann-Whitney U test indicated that the respondents with university education presented a statistically
significantly higher level of knowledge than the respondents with secondary education (Z = 3.23; p < 0.05).
Seniority, age of the respondents
The Spearman correlation test revealed a relationship between the variables. The older the respondents
(rho = –0.21; p < 0.05) and the longer the seniority (rho
= –0.25; p < 0.05), the lower the level of HH knowledge
(Figures 1 and 2).

Social and demographic variables versus the number
of correctly followed hand hygiene procedures
The analysis of variables indicated that there is no
significant relationship between education (χ2(4) = 2.47;
p = 0.649), seniority (rho = 0.15; p > 0.05) and age
(rho = 0.16; p > 0.05) and the number of correctly followed procedures. No significant differences between
doctors and nurses and the number of correctly followed
procedures per person were found (χ2(4) = 3.52; p =
0.474).

Ward profile versus the level of knowledge
and the number of correctly followed hand
hygiene procedures
The parametric Student’s t-test did not reveal a relationship between the profile of the ward and the level of
knowledge among the respondents (t(98) = 0.70; p > 0.05).
HH procedures were followed correctly much more
frequently at the non-surgical ward (χ2(4) = 14.91;
p = 0.005) and by nurses (χ2(12) = 19.90; p = 0.049).
The observance of HH procedures by nurses was
53.28% and by doctors 46.72%. The observance of HH
procedures at the surgical ward was 48.90%, and at the
non-surgical ward was 51.10% (Table 3).

Discussion
The purpose of the survey was to assess the knowledge and conduct of nurses and doctors with regard
to HH at selected surgical and non-surgical wards in
a specialised hospital. The survey results confirmed
that the nurses and doctors have a high level of knowledge of HH. Both nurses and doctors believe that cor-

11

Pielęgniarstwo Chirurgiczne i Angiologiczne 1/2022

Table 3. Observance of hand hygiene (HH) procedures
Surgical ward HH procedures

Non-surgical ward HH procedures

%

n

Nurses

59

25.76

63

7.51

122

53.28

Doctors

53

23.14

54

23.58

107

46.72

Total

112

48.90

117

51.10

229

100

rect HH is the most important element of infection prophylaxis. It is necessary to point out that in accordance
with the WHO’s data, regular handwashing protects
against COVID-19 infection [7].
Several Polish studies have assessed the level of
knowledge of HH among healthcare professionals. In
two surveys, the level of knowledge among nurses was
found to be good [12] and very good [13]. In another
two surveys, the level of knowledge was found to be
average [14] or insufficient [15]. In one of the surveys,
it was found that the level of knowledge among nurses
was much higher than among doctors [15]. Similar results were presented by Kasperczyk et al., who found
that the knowledge of HH in a group of future doctors
was insufficient as well. In the survey, only one third
of future doctors knew the rule of the five moments
of HH. In the analysis, 72% of medical students stated
that hands are the main factors in spreading infections,
which is equivalent to indicating HH as the primary element of infection prophylaxis [16].
Age, seniority and education have a material impact
on the level of knowledge of HH. A survey conducted
by Cichońska et al. indicated a material relationship
between the knowledge and education of medical personnel. Similarly to the results of our own studies, it
was found that the higher the education level was, the
higher was the level of knowledge among the respondents [14].
Also, the longer the seniority was, the lower was the
level of knowledge of HH among nurses and doctors.
Similarly, the studies conducted by Woźniak-Kosek et al.
indicated that persons with seniority of around 10 years
achieved worse HH results than persons with seniority of up to 5 years. The authors of the study pointed out that this could result from routine and a small
amount of training [17]. Our own studies did not reveal
a statistically significant relationship between the level of knowledge and the profile of a ward. Such a relationship was confirmed by the study conducted by
Ciechońska et al., where the personnel of a non-surgical ward had much better knowledge in comparison to
the personnel of a surgical ward [14].
The ‘bare below the elbows’ (BBE) policy is an approach based on the theory that it is necessary to limit
the contact a patient has with the infected clothes of
medical personnel and at the same time promote the
hygiene of hands and wrists. In 2007, the UK Health Department decided to impose regulations on the dress

12

%

Total HH procedures

n

n

%

of medical personnel who directly take care of patients.
As a result, the following rules were implemented:
protective clothes with short sleeves, and no watches,
bracelets, rings, or ties [18, 19]. In June 2017, in Poland,
experts of the Treatment Hygiene Association also prepared a proposal for a BBE strategy to be applied during
contact with patients [20]. Although healthcare professionals have knowledge and declare that they comply
with HH rules, no significant relationship between the
level of knowledge and the correct manner of conduct
in terms of HH in practice was found. Similar study
results were obtained by Rafa et al., who found that
despite the declared good knowledge of HH rules, this
was not reflected in practice [21]. Gurus observed that
personnel did not comply with the five moments of HH,
which the author commented on as alarming [22].
Our own studies indicated that 48.90% of nurses
and doctors in surgical wards followed HH procedures
and in non-surgical wards 51.10%. In the group of nurses, HH procedures were followed by 53.28% of respondents and in the group of doctors by 46.72%. Similar results were obtained by Pittet et al. in studies conducted
at one of the hospitals in Geneva, where the researchers found that the WHO-recommended five moments
of HH were complied with by 30% of doctors and 52%
of nurses [23]. During a study conducted in Ireland,
it was found that HH procedures were followed by 56%
of nurses and 31% of doctors [24].
Similar results were obtained by researchers in many
countries in the years preceding the COVID-19 pandemic.
In several surveys, the observance of HH procedures by
various groups of professions was compared. In three
such surveys, nurses constituted a professional group
with a higher level of education on HH procedures [25–27]
in comparison to doctors. However, one of the surveys
indicated that despite a higher level of education, only
43% of nurses and 18% of medical technicians washed
hands during the observation period, which may suggest
that knowledge does not translate into better practices
[25]. In a survey comparing nurses and other healthcare
professionals, the observance of HH procedures was
63% among nurses and 86.5% among similar healthcare
professionals [28]. Contrary to the results of one of the
surveys [27], it was found that the observance of recommendations was greater among nurses (50%) than doctors (45%) and other healthcare professionals (38.4%).
Numerous studies also highlight the fact that the disinfection of hands before touching a patient is the step
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that is most frequently skipped in the HH procedure.
The survey conducted by Harris indicates that only 14%
of personnel disinfect hands before touching a patient
and 67% do so after touching a patient [29]. Similar results were presented by Garus-Pakowska, whose survey
results indicated that only 5% of personnel disinfected
hands before touching a patient and 26% after touching
a patient [22].
Our own studies indicate that 79% of respondents
disinfect hands before touching a patient, although
they do not always follow the correct hand disinfection
technique. The failure to follow HH procedures before
touching a patient may imply that HH is more important for personnel in terms of their own protection and
safety. It must be noted that the period in which the
survey was conducted overlaps with intensive reports
on the spread of the COVID-19 pandemic in more and
more regions of the world, including Europe. In the middle of March, Poland also recorded cases of the disease.
Therefore, the reasons declared by employees for not
following the HH rules are very important.
The respondents claim that the reasons for change
in HH procedures include lack of time/haste, urgent
circumstances, fear of an adverse impact of hand dis
infection agents, and a bad example from their colleagues at work. In other analyses, a further reason for
change in HH procedures is a lack of time [22]. However, urgent circumstances constitute the main reason for
such change [13, 22]. It seems necessary to conduct an
additional analysis of the time panorama of direct work
with patients in strategic groups of professions. Haste
and lack of time to meet hygienic procedures must not
have an impact on the safety of patients and personnel.

Conclusions
The high level of knowledge among nurses and doctors does not have a substantial impact on the number of correctly followed HH procedures. The level of
knowledge of HH is determined by age, education and
seniority. It is necessary to improve compliance with
HH rules as the spread of COVID-19 locally and in hospital conditions is a problem. The COVID-19 pandemic
should prompt healthcare professionals to wash their
hands frequently.

Implications for practical application
The planning of continuous education of nurses and
doctors on HH should take into account their age, level
of education and seniority, which have a significant
impact on the observance of HH. To implement procedures effectively, it is necessary to appoint responsible
persons, educate personnel and provide relevant coor-

dination in hospitals. It is necessary to support the role
of epidemiological teams in terms of effective communication and the implementation of quality control mechanisms, which focus on the importance of HH in clinical conditions and improve the observance of recommendations.

The authors declare no conflict of interest.
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