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AbstRAct

Aim. Handwashing is the easiest way to prevent infection but is often neglected. The purpose of the study 
was to identify the barriers limiting the respect for hygiene procedures by nurses.
Material and Methods. The study involved direct quasi-participant observation and a questionnaire of 11 
nurses in six wards of three hospitals in Poland.
Results. In total, 1,195 observations were conducted in which 3,355 activities requiring hygiene procedures 
were observed over 8 months. The nurses’ knowledge of proper hand hygiene and infection prevention prin-
ciples were unsatisfactory, with an average value of correct answers in the knowledge test of 8.7 (Max=15). 
The univariate analysis indicated the following barriers in hand hygiene: emergencies, allergies, or too few 
dispensers. In multivariate analysis, the application of hygiene procedures depended on the level of edu-
cation (higher education – worse compliance with the rules) and subjective conviction that handwashing/
glove use was important.
Conclusion. Educational programmes  on hand hygiene should focus on the World Health Organisation indi-
cations that glove use is not a substitute for handwashing.

Introduction

Hand hygiene is a general concept that includes 
either handwashing with soap and water, anti-
septic handwash, antiseptic hand rub, or surgi-
cal hand antisepsis. Hand hygiene conserves our 
health, preventing the spread of respiratory and 
gastrointestinal  infections. Recommendations 
for proper hand hygiene have been developed by 
major global institutions dealing with infection 
prevention and control, e.g., Healthcare Infection 

Control Practices Advisory Committee (HICPAC) 
and World Health Organization (WHO) [1,2].

It is widely recognised that hand hygiene is 
the cheapest way to prevent the spread of infec-
tions, including nosocomial infections. Even dur-
ing the COVID-19 pandemic, the Centres for Dis-
eases Control and Prevention (CDC) also issued 
recommendations on handwashing:

After being in a public place and touching an  ›
item or surface that may be frequently touched 
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by other people, such as door handles, tables, 
gas pumps, shopping trolleys, or electronic 
cashier registers/screens, etc.
Before touching eyes, a nose, or a mouth to  ›
prevent germs from entering our bodies [3].
Therefore, strict compliance with this pro-

cedure is extremely important. Unfortunately, it 
is sometimes forgotten that viruses and bacte-
ria exist and pose a serious threat in the present 
world. Many authors have reported negligence 
in the field of hand hygiene in healthcare insti-
tutions. The non-compliance relates to the fact 
that hand hygiene is rare, procedures are per-
formed improperly or the handwashing time is 
too short [4-6]. The reasons for this have also 
been described [2,7-8]. The current study is dis-
tinguished by the following features:

It is a combination of a survey and observa- ›
tional study while minimising the Hawthorne 
effect,
There is a lack of research in Polish literature  ›
to help identify thematic areas for the devel-
opment of interdisciplinary educational pro-
grammes in the field of hand hygiene. Such a 
study may also help to concede educational 
priorities in other countries.
This study aimed to identify the barriers lim-

iting the compliance of hygiene procedures by 
nurses.

Materials and Methods 

The study involved the direct observation of 
nurses in hospital wards over eight months. After 
the observation, the nurses received question-
naires that assessed their knowledge and atti-
tudes towards hand hygiene and asked them to 
state the barriers they perceived prevented full 
compliance of hand hygiene with current recom-
mendations.

Participants
All nurses from six wards in three hospitals in 
central Poland.

Measures
2.2.1. Direct quasi-participant observation of 
each nurse and registration of all activities was 
performed in the observation unit (1 hour). If 
at the 60th minute of the observation unit, the 

nurse was performing any activity that required 
hand hygiene, the observation continued until the 
completion of that activity. Three random obser-
vation periods were adopted for each employee 
three times: in the morning, afternoon, and eve-
ning. In this case, random selection consisted of 
observing the first nurse encountered in the ward 
in a given observation unit. The observation in 
each ward was preceded by a weekly adaptation 
of staff to the observer without recording behav-
iour. The nurses did not know the real purpose of 
the study to minimise the Hawthorne effect. Ele-
ments of hygienic behaviour under observation 
have been described previously [9-11] and were 
according to current recommendations [1-2]. The 
workload was calculated and defined as:

Activity indicator: number of circumstanc-
es requiring hand hygiene per unit of time (an 
hour) [12].

The indicator of effective workload taking into 
account the time of performing individual medi-
cal activities as well as cleaning and administra-
tive work: as a general percentage of time devot-
ed to work per unit of time (an hour) (author's def-
inition).

Observations were recorded on coded sheets.

Questionnaire
The questionnaire consisted of 15 items  regard-
ing hand hygiene issues, with 'true', 'false' or 
'don't know' responses. The questions concerned 
the role of hands in the transmission of infec-
tions, transient and constant bacterial microflo-
ra, situations in which hand hygiene is required, 
and the use of protective gloves, the effective-
ness of soap and disinfectants, the possibility of 
not washing hands when protective gloves are 
used. In addition, two questions were asked: how 
important it is for the respondent to wash their 
hands and how important it is for the respondent 
to wear protective gloves in specific situations. 
Identification of factors influencing non-compli-
ance with hygiene procedures was made based 
on the questions regarding barriers limiting the 
adherence to handwashing and disinfection pro-
cedures, and the use of protective gloves.

Data analysis
The results obtained were subjected to statis-

tical analysis using the statistical package R [13]. 
The following parameters were calculated for the 
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knowledge test: mean value (Xm), standard error 
of the mean value (sd), minimum value (Min), and 
maximum value (Max). The logistic regression 
model was used in the analysis of the co-con-
tribution of many factors determining hygiene 
behaviour. The multivariate model included the 
following variables: level of knowledge (test), per-
sonal beliefs about the essence of hand hygiene, 
and the use of protective gloves, education, work 
experience, and the indicator of effective work-
load. The level of significance was p ≤ 0.05.

The coding of observation sheets and sur-
veys allowed the attribution of specific sur-
vey responses to the level of compliance with 
hygiene procedures by a particular nurse. All 
subjects gave their informed consent for inclu-
sion before they participated in the study. The 
study was conducted according to the Declara-
tion of Helsinki, and the protocol was approved 
by the Ethics Committee of Medical University of 
Łódź (Resolution No. RNN/113/06/KE).

Results

characteristics of the study group
The observed group consisted of 125 nurses 
working in six wards of the selected hospitals, 
with 55 nurses in surgical departments, and 70 
nurses  in non-surgical departments. The ques-
tionnaire was completed by 111 nurses (6 with 
higher education, 35 with post-secondary edu-
cation, 70 with secondary education). Five nurs-

es had worked in the profession for less than 5 
years, 33 nurses had worked for 6-15 years, 44 
nurses had worked for 16-25 years, and 29 nurses 
had worked for more than 25 years. In total, 111 
nurses who were observed and agreed to com-
plete the questionnaire qualified for further multi-
factorial analysis. 

Preliminary analysis
The average value of correct answers in the 
knowledge test provided by nurses was 8.7 ± 2.3 
(Min = 0; Max = 14). The level of knowledge of 
nurses was not affected by the nature of the ward 
they worked in (p = 0.51) or their level of educa-
tion (p = 0.64). Nurses with 16-25 years of experi-
ence were most knowledgeable (Table 1).

table 1. The level of the nurses' knowledge depending on the 
variables studied (max = 15)

Average ± sd Min Max
Type of ward (p=0.51)

surgical 8.7 2.7 0 14
non-surgical 8.7 1.9 4 12

Education (p=0.64)
Higher 8.5 1.6 6 10
Post-secondary 9.0 1.6 5 13
Secondary 8.6 2.7 0 14

Seniority (years) (p=0.043)
≤5 7.6 1.8 6 10
6-15 8.7 2.2 3 14
16-25 9.3 2.4 2 13
>25 8.1 2.4 0 12

Note: ± sd – standard deviation; Min – minimum; Max – maximum; 
p – level of significance

table 2. Multivariate model results for hand hygiene and the use of protective gloves

Variable Hand hygiene before patient 
contact

Hand hygiene after patient 
contact

Use of protective gloves

OR 95%CI p OR 95%CI p OR 95%CI p
Knowledge 1.02 0.85-1.22 0.81 0.95 0.85-1.05 0.32 1.07 0.92-1.23 0.37
Q1 1.12 0.91-1.38 0.28 1.09 0.97-1.22 0.14 1.17 1.01-1.36 0.036
Q2 1.46 1.11-1.93 0.004 1.20 1.03-1.39 0.019 1.08 0.89-1.31 0.44

Education
Higher 1.00 (ref.) 0.34 1.00 (ref.) 0.023 1.00 (ref.) 0.017
Post-secondary 0.40 0.08-1.92 0.52 0.21-1.30 0.27 0.08-0.92
Secondary 0.33 0.08-1.37 0.36 0.16-0.80 0.21 0.07-0.63

Seniority
1-5 1.00 (ref.) 0.24 1.00 (ref.) 0.15 1.00 (ref.) 0.22
6-15 4.25 0.59-30.47 2.16 0.98-5.35 2.98 1.02-8.75
16-25 5.42 0.75-38.96 2.31 0.99-5.39 2.40 0.82-7.01
>25 4.16 0.53-32.35 1.65 0.66-4.12 2.74 0.86-8.74
Workload indicator 1.04 0.99-1.10 0.12 1.00 0.96-1.03 0.78 1.04 1.00-1.08 0.061

Note: OR – Odds Ratio; 95% CI – 95% Confidence Interval; p-level of significance; Q1 – question “how important is washing your hands for 
you?”; Q2 – question “how important it is for you to wear protective gloves?”
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According to the nurses, the most common 
factors that may affect non-compliance with 
hand hygiene were: emergencies (75.68%), skin 
irritations, allergies (49.55%), and lack of washba-
sins and dispensers (29.73%). Similarly, the rea-
sons for not wearing protective gloves were: skin 
irritations and latex-allergies (64.86%), emergen-
cies (57.66%) as well as the deterioration of man-
ual ability (53.15%).

Multivariate analysis
During the observational study, 1,195 obser-
vations were performed,  recording a total of 
3,355 activities requiring hygiene procedures. 
The nurses applied proper hand hygiene in only 
15% of cases, and protective gloves in 48.3% of 
the circumstances requiring it. The multivari-
ate model indicated that education significantly 
influenced the handwashing and not wearing 
protective gloves, with more highly educated 
nurses practising hygiene procedures less fre-
quently. In addition, the nurses for whom the 
use of protective gloves was very important at 
work washed their hands less often both before 
and after contact with a patient. Also, the con-
viction of the importance of handwashing sig-
nificantly affected the use of protective gloves 
(Table 2).

Discussion

The nurses' knowledge regarding  the principles of 
proper hand hygiene and the importance of hand 
hygiene in the prevention of infections was unsat-
isfactory, as was the case in other Polish studies 
[14-16]. The importance of educational programmes 
in achieving effective hand hygiene has been the 
subject of many studies around the world.

Pittet et al. conducted a comprehensive three-
year educational programme aimed at increasing 
effective hand hygiene, thus indicating the reduc-
tion of hospital infections and hospital transmis-
sion of bacterial microflora, including methicillin-
resistant Staphylococcus aureus (MRSA), achieved 
a significant increase in compliance with adopted 
procedures from 47.6% in 1994 [12] to 66.2% in 
1997 [17]. During the same period, the overall hos-
pital infection rate decreased from 16.9% to 9.9%, 
and the number of reported MRSA strains dropped 
from 2.16 to 0.93/10,000 person-days [17].

A steady increase in hand hygiene was 
observed in a hospital in Buenos Aires from 23.1% 
to 73.8% after the implementation of an educa-
tional programme in intensive care wards over a 
two-year period. At the same time, the number of 
nosocomial infections decreased from 47.55 to 
27.93/1,000 person-days [18]. Grayson et al. also 
reported a decrease in the frequency of MRSA 
infections with an increase in the frequency of 
compliance with hand hygiene procedures from 
21% to 47% over two years in six Australian hos-
pitals [19].

Gordin et al. observed a decrease in noso-
comial MRSA and VRE (vancomycin-resistant 
Enterococcus) infections over a 6-year period, 
after widespread access to alcohol disinfection 
of hands [20]. Similarly, Johnson et al. report-
ed an increase in the level of compliance with 
hygiene procedures (from 21% to 42%) along with 
a decrease in hospital MRSA infections as the 
result of an educational programme combined 
with the improvement of the availability of hand 
disinfectants, indicating the importance of hand 
disinfection in preventing cross transmission of 
microorganisms [21].

Cross transmission is favoured by the sur-
vival of microflora on hospital surfaces. Most 
Gram-positive bacteria, such as Enterococcus 
spp. (including VRE), S. aureus (including MRSA), 
or Streptococcus pyogenes, and Gram-negative 
bacteria such as Acinetobacter spp. or Klebsiella 
spp. can survive on surfaces for many months. 
Spore-producing bacteria such as Clostridioides 
difficile survive the longest on surfaces [22]. Cur-
rently, the biggest challenge in fighting infections 
is the development  of resistance by microbes, 
and recently, the most serious threat has been 
the spread of Carbapenemase-producing Entero-
bacterales (CPE). In Poland, the isolated number 
of strains producing carbapenemase increases 
every year, including NDM (New Delhi metallo-
β-lactamase), VIM (Verona integron-encoded 
metallo-β-lactamase), KPC (Klebsiella pneu-
moniae carbapenemase), and OXA-48 (OXA-48-
like carbapenemases) [23]. Infections caused by 
multidrug-resistant (MDR) organisms are associ-
ated with increased patient mortality [24].

In health promotion, it is essential to diagnose 
the problem, then implement appropriate preven-
tion programmes. Hand hygiene is a similar mat-
ter. First, the barriers to appropriate hand hygiene 
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must be identified to allow the design of targeted 
educational programmes. To the author's knowl-
edge, such research that would combine multi-
factor analysis using tools in the form of partic-
ipant observation and a questionnaire has not 
been published in Poland. 

In this study, the univariate analysis indicated 
the following barriers in hand hygiene: emergen-
cies, allergies, or too few dispensers, which is in 
line with other studies [25]. To reduce these bar-
riers, there would be a need to focus on the dis-
tribution of individual hygiene dispensers, which 
every nurse could carry and use when neces-
sary. However, such actions do not always bring 
the expected results [26]. Perhaps less aller-
genic agents or better-quality gloves should be 
purchased, which would be more acceptable to 
users. Finally, hospital wards should be equipped 
with more dispensers. Surprisingly, the multivar-
iate analysis revealed that nurses who thought 
it important to wash their hands wore protective 
gloves significantly less often. A similar depen-
dence was observed in two subsequent mod-
els: the nurses, for whom it was important to 
use protective gloves, significantly washed/dis-
infected their hands less often both before and 
after contact with patients. This finding indicates 
that the belief that the use of protective gloves 
can replace hand washing and disinfection. Full-
er et al. also observed that the rate of compliance 
with hand hygiene was significantly lower when 
gloves were worn [27].

The recommendations indicate that putting on 
gloves does not negate hand hygiene procedures 
[1], therefore, the identification of barriers limiting 
the respect of hygiene procedures may be more 
effective in multivariate models that take into 
account the strength of simultaneous interac-
tion of several factors. Hand hygiene training pro-
grammes should therefore consider the factors 
that nurses perceive as barriers (e.g. poor quality 
disinfectants, poorly placed dispensers) as well 
as those that result from in-depth analysis.

Conclusions and Perspectives

Educational programmes on hand hygiene should 
focus on the indications of the World Health 
Organization that glove use is not a substitute for 
handwashing [1].
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