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Impact of hand hygiene knowledge on the hand hygiene
compliance
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ABSTRACT
Aim Hand hygiene practice is still burdened by inadequate compliance, whether in the professional sphere by health professionals
or in the non-professional sphere by lay population. Aim of this
study was to map the hand hygiene knowledge and its compliance
in the monitored group of people.
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Methods The research was conducted at the Jessenius Faculty of
Medicine in Martin of Comenius University in Bratislava (JFM
CU) among seventy 3rd year students of General Medicine (medical study program), and Nursing, Midwifery and Public Health
(non-medical study programs). Knowledge of hygienic hand washing according to the WHO guidelines from 2009 was investigated, as well as differences in the level of microbial contamination
of hands after routine hand washing between the group that had
been acquainted with hand hygiene protocols and the group that
had not sufficiently.
Results The results have shown that 32.9% of the students did not
perform hygienic hand washing properly. The differences between
the groups of students with and without the proper hand hygiene
compliance in routine hand washing were not statistically significant.
Conclusion The results of our survey have suggested that the reasons for decreased compliance with hand washing protocols may
be related to forgetting to wash the hands or not being acquainted
with hand washing protocols at all. The strategies focused only on
one aspect of hand hygiene are, according to scientific literature,
ineffective in the long term.
Key words: hand washing, education, microbial contamination,
prevention
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INTRODUCTION
Hand hygiene is considered to be one of the most
effective ways to prevent the spread of infectious diseases, both in hospitals and in everyday life
(1). In order to make it as effective as possible,
it is necessary to be acquainted with the several
hand washing methods as well as with the timing
in which a particular hand washing method should
be performed. In hospital settings, hand washing
is regarded as the primary weapon in the infection prevention and control procedures. Here, more
than anywhere else, poor hand hygiene increases
the risk of nosocomial infections that have a negative impact on the patient treatment, lead to health
complications and thus prolong length of hospital
stay (LOS) for patients (2). These impacts are notable not only in personal, but also in social and
economic areas. As a result, the golden rule for all
health professionals must be their perfect compliance in hand hygiene (3). However, high quality
education is necessary to achieve this (3). The
World Health Organization (WHO) has published
WHO Guidelines on Hand Hygiene in Health Care
in 2009, which includes a hand hygiene procedure
that is a part of health education (3).
Because of that, this research focused on the
students of both medical and non-medical study
programmes at the Jessenius Faculty of Medicine
in Martin of Comenius University in Bratislava
(JFM CU).
The aim of this study was to map and assess the
abilities of the students to perform hygienic hand
washing as recommended by the WHO and to determine whether knowledge on the hand hygiene
compliance has an impact on hand washing practise in everyday life.
EXAMINEES AND METHODS
Examinees and study design
The cohort consisted of 70 JFM CU students of
General Medicine (24 students; 34.3%), Nursing
(24 students; 34.3%), Midwifery (10 students;
14.3%) and Public Health (12 students; 17.1%)
study programmes. There were 60 (85.7%) females and 10 (14.3%) males. The research was
conducted from September to December 2014.
The students enrolled into the research had been
chosen by their willingness to participate. All

students were in the 3rd year of their studies,
because at the time of data collection they had
already had basic knowledge on the hand hygiene compliance. The students’ participation in
the research was voluntary.
Methods
It was investigated whether the participants were
performing the proper hygiene hand washing
procedure according to the WHO guidelines from
2009 (3). This procedure includes the following
steps: wet hands first, applying of soap, rubbing
hands palm to palm (Step 1); right palm over left
dorsum with interlaced fingers and vice versa
(Step 2); palm to palm with fingers interlaced
(Step 3); backs of fingers to opposing palms with
fingers interlocked (Step 4); rotational rubbing
of left thumb clasped in the right palm and vice
versa (Step 5); rotational rubbing, backwards and
forwards with clasped fingers of the right hand
in the left palm and vice versa (Step 6); rinsing
hands with warm water, drying thoroughly with
a disposable towel, usage a disposable towel to
turn off faucet, hands are clean.
In the course of the observations the focus was
on the performance of six steps (Steps 1 to 6).
The other steps (wetting hands with water and
applying soap, or applying alcohol product on
palms; rinsing hands with water; drying hands
with single use towel; turning off faucet) were
not monitored because our objective was to control and assess the proper hand hygiene compliance and these six steps are included in both techniques included in the WHO Guidelines on Hand
Hygiene in Health Care in 2009 for hand washing
with a soap, and with an alcohol detergent (3).
The individual steps were monitored, and according to the quality of the hand hygiene compliance, the cohort was divided into two groups: a
group with sufficient knowledge (Group 1); and
a group with insufficient knowledge of hygienic
hand washing (Group 2). A criterion for inclusion
in the Group 1 was to handle all six hand washing steps, with a maximum of one error allowed,
which was decided by authors (it was not a criterion in the guidelines).
In the next part of the research the hand hygiene practices and compliance of the individual
students was investigated. A method published
in Mayo Clinic Proceedings (4) was used, which
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was based on the procedures listed below. This
method represents an effective way to reach goals of this study.
Firstly, the students soaked their hands in a suspension of non-pathogenic bacterium Micrococcus luteus. This bacterium was chosen because of its characteristic colour appeared on agar
media (bright yellow), which is distinguishable
from the physiological microflora. Then the students dried their hands with the electric air dryer
and put on sterile gloves containing 30 mL of
physiological saline solution in order to wash off
the bacteria out of the hands into the solution.
Subsequently, the gloves were carefully removed
from the hands to avoid spilling of the solution. A
sample of 1 ml was taken after thorough mixing
from the glove content and inoculated on the agar
medium to determine the total colony forming
units (cfu). Afterwards, the students were asked
to wash their hands in a routine way as they wash
them at home. Students then again put on gloves
with a saline solution to wash off the bacteria out
of the hands and a second sample of 1 mL was
taken and inoculated on the agar medium. After
24-hours incubation at 37 °C the percentage of
reduction in bacterial cfu between first and second sample (plate) was calculated. During the
experiment, the students were not allowed to touch anything, an assistant turned on/off faucet.
No soap or disinfectants were used.
Statistical analysis
It was observed whether there was a statistically
significant difference in the bacterial count reduction after routine hand washing between the
students in Group 1 and Group 2. The differences
at the statistical significance of p<0.05 were evaluated by calculating and comparing confidence
intervals: the difference was statistically significant when there was no overlap of confidence intervals. The results of the microbiological reduction comparisons were expressed in percentage
values with 95% confidence intervals.
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The group of students with sufficient knowledge
(Group 1) consisted of those who performed six
and five steps correctly (students omitted one or
none steps). The total number of the students in
Group 1 was 47 (67.1%). The group of students
with insufficient knowledge (Group 2) consisted
of those who skipped two or more steps. The total number in the Group 2 was 23 (32.9%). Almost a third of the students performed the whole
procedure with two or more mistakes (students
omitted two or more steps), and as a result they
were enrolled into a group with poor compliance in hand hygiene. From the total of 70 participants, 26 (37.1%) students performed all steps;
21 (30.0%), nine (12.9%), 13 (18.6%) and one
(1.4%) student omitted one, two, three and four
steps, respectively. None of the students omitted
steps five or all steps.
From six observed steps, step 4 was omitted most
frequently, by 29 (41.4%) participants. Here the
students were supposed to wash the backs of fingers in opposing palms. On the other side, step
2, where the students were to put the right palm
over left dorsum with interlaced fingers, was
omitted least of all, eight ( 11.4%). Steps 1 and
5 were omitted by 10 (14.3%) students each, step
3 by nine (12.9) and step 6 by 15 (21.4) students.
The students who mastered the hand washing
protocols showed a notable reduction in microbial concentration on both hands if compared to
the group of students with poor compliance in
hand hygiene protocols. However, the difference
between the groups was not statistically significant (Table 1).
Table 1. Reduction in the number of bacterial colonies after
routine hand washing – division according to hand washing
knowledge
Group*

Percentage of microbial reduction (95% CI)
Left hand

Right hand

Group 1
Group 2

78.5% (84.8 – 72.2)
69.5% (78.3 – 60.8)

76.2% (82.2 – 70.2)
68.12% (77.8 – 58.5)

*Group 1, all six hand washing steps handling with a maximum of
one error allowed; Group 2, with insufficient knowledge of hygienic
hand washing; CI, confidence interval;

RESULTS

DISCUSSION

During the procedure of hygienic hand washing,
it was observed how the students followed the
hand hygiene protocols according to the WHO
guidelines from 2009. They were divided into two
groups according to the number of omitted steps.

Hand hygiene is widely recognized as the primary
measure in preventing the spread of microorganisms. It is also proven to be effective in reducing the
incidence of nosocomial infections (5,6). Despite
the relative simplicity of hand hygiene protocols,
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the hand hygiene compliance among healthcare
providers is uneven, and can be as low as 40% (7).
Boyce and Pittet have reported that the average
hand hygiene compliance rates among doctors and
nurses at the University Hospital in Geneva were
approximately 30-50% (6). Other studies are more
optimistic and show hand hygiene compliance rate
between 50-89% (8-10).
Continuous efforts are being made to find effective and sustainable strategies to address this problem. One such strategy is the programme called
“My 5 Moments in Hand Hygiene”, which has
been outlined by the World Health Organization
including hand hygiene compliance before patient contact, before aseptic tasks, after bodily fluids exposure, after patient contact, and after contact with patient surroundings. This programme
has been designed to improve education in the
hand hygiene compliance and to help monitor
and guide hand hygiene habits among health professionals (11,12).
Hand washing plays a significant role in the reduction of the transmission of infections such as
diarrhoea, pneumonia, influenza, helminthiasis,
neonatal infections, and others (3, 13-16). Hand
hygiene is also essential for disease control in both
commercial and domestic food preparation, as
well as in healthcare and education settings (15).
Studies have shown that hand hygiene support can
be the single most effective way in the reduction
of costs and the global burden of diseases transmitted by contaminated hands (17,18).
Hand hygiene is the most effective measure in
preventing the transmission of pathogenic microorganisms during medical treatments (1,19,20).
In 2006, the WHO issued draft guidelines in
order to provide evidence on hand hygiene and
specific recommendations to improve practices.
These guidelines have been successful in reducing nosocomial infections at institutional and
regional level (5,21,22).
Pessoa-Silva et al. (23) implemented a series of interventions to improve the hand hygiene compliance in neonatal departments. The hand hygiene
compliance significantly improved from 42% to
55% during the research period (it was accompanied by increased use of hand disinfectants) resulting in 60% reduction in nosocomial infections in
the children with very low birth weight (24).

It would be expected that in routine hand washing
there would be a greater reduction in microorganisms on hands of the students who were familiar
with hand hygiene protocols than in the students
with insufficient knowledge. However, the results surprisingly showed that this is not the case.
The sample group was made up of the students
studying medical disciplines and the differences
were not significant. It can therefore be assumed
that one-time (laymen) training during global
hand washing day and other occasions may not
be effective enough to remember the procedures.
The results of this study also showed the reason
for the differences in extracurricular factors, because when the students demonstrated proper
hand hygiene procedure (as they had learned),
they all showed similar results. Additionally,
even though the students should have been educated in hand hygiene, many of them either did not
follow or forgot to follow protocols in practice.
This can, however, have a major impact on their
professional and personal lives. Such approach
may pose threats to their health or to the health of
the patients with whom they come into contact.
Therefore, we would recommend them to repeat
their practical skills and theoretical knowledge in
hand hygiene more frequently.
If health professionals and students of health care
have low compliance with hand hygiene – based
on our results, one third does not know how to
properly hand hygiene according to the WHO guidelines – it can be assumed that the lay population would have even worse results. Non-compliance with hand hygiene practices can be caused
by a variety of reasons: lack of time, cold water,
which may shorten hand washing procedure, underestimating the severity of the direct contact
diseases (3). Our research has suggested that one
reason may be forgetfulness of the right habits.
The assessment of hand hygiene support programmes usually focuses on individual, specific
interventions and monitors their impact on hand
hygiene. Although they have an initial positive
benefit, most of the individual interventions do
not show long-term maintenance of proper hand
hygiene (5). At the same time, the studies have
shown that no individual intervention brings
long-term behavioural changes (5,6,19, 25-27).
In the course of a 14-month study research in two
hospitals in Washington DC in the United States
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a narrowly focused cultural change and other interventions had to be implemented to bring improvement into hand hygiene practice (27). From
the above mentioned it can be concluded that
students should be in constant touch with proper
hand hygiene education and practice at lectures
and practical lessons. Simultaneously, they should also be regularly guided and checked to attain
the proper hand hygiene behavioural patterns.
However, research outcomes show that basic
health education does not always achieve the
expected level in the hand hygiene compliance as
necessary for the clinical practice (19,28,29). A
contribution of the more experienced health professionals into the improvement of the students’
hand hygiene is not negligible. To make hand
hygiene programmes work, it is inevitable to make
the hand washing facilities, such as water, soap,
disposable towels and hand sanitizers, freely available. The principles of hand hygiene should regularly be repeated and stressed to address not only
those in the professional sphere, but also lay po-

pulation. Distribution of the promotional materials
(bags, pens, mouse pads, etc.) with the slogans and
hand hygiene images. At the same time, advantage
should be taken from the electronic and mass media such as television and radio commercials, or
social media posts (19, 30-32).
In concussion, despite the attained hand hygiene
education, many students in our research group
failed to carry out the hand hygiene procedure
according to the WHO guidelines successfully. It
is important to repeat the practice of proper hand
hygiene procedures regularly. Although students
have shown knowledge of hand hygiene, they do
not consider hand washing as an essential part of
daily routines.
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