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Abstract

Background: Compliance with the performance of correct and effective hand hygiene has not been adequate among undergraduate nursing
students, in clinical settings. Aim: That is why this study evaluated if a hand washing workshop can effectively enhance the performance of hand
washing among undergraduate nursing students. Method: A total of 15 participants were enrolled from a group of undergraduate nursing
students; selected using simple random sampling. These participants primarily did a workshop on the 12-step of hand washing procedure based
on the guidelines adapted from the World Health Organization. Their hand washing performance was evaluated before (pre-test) and after (post-
test) the workshop using an observation checklist. Results: There was a significant effectiveness of work shop on hand washing techniques
(p0.0046). Conclusion: Therefore, a hand washing workshop was an effective strategy in enhancing the skills of nursing students in effectively
performing hand hygiene. A periodic re-education workshop or program regarding hand hygiene was recommended for health care personnel
across all levels in order to maintain the guality of hand hygiene performance.

Keywords: Hand washing technique, Healthcare, Nursing, Undergraduate nursing students, Educational program, Hand hygiene, Observational study.
Abbreviations: HAIs- Hospital Acquired Infections, WHO-World Health Organization, HCAls-Healthcare-Associated Infections, UH-University of
Hertfordshire, ICU-Intensive Care Unit.

Introduction . A - .
involves personal and intimate care activities [3]. It is shown that,

nurses spent most of their working time with the patients as compared
with other healthcare professionals [4]. So, it is compulsory for the
nursing students making contact with the patients in the clinical area
during the clinical placement where it is part of their educational
course as requirements [5]. During the clinical placement or attachment
period, the nursing students are frequently exposed to variety of
sources of infection such as the Coronavirus [3].

Hand washing is an easy and cost-effective method in controlling the
spread of Hospital Acquired Infections (HAIs). However, compliance
with the performance of correct and effective hand hygiene has not
been adequate among nursing students, especially in clinical settings.
Several studies have demonstrated that periodic re-education that
comprises knowledge and demonstration components is necessary to
keep the compliance of hand washing at effective levels.

However, previous study found that the nursing students had a low

Background and Rationale of the Study

Hand washing or hand hygiene is known as the most important
intervention in order to prevent the risk of HAIs prevalence. According
to the World Health Organization (WHO) 2019 [1] hand washing
compliance is able to lower the rate of prevalence for Healthcare-
Associated Infections (HCAIS) in clinical area; especially hospital
setting [2]. In the healthcare setting, it is identified that nurses as the
healthcare professionals that provides nursing care accounts for
approximately 80% direct contact to patients in clinical area that

level of knowledge related to the prevention and control of infections
in clinical area [6]. Hand washing is known as the most efficient and
economical method in order to prevent HAIs and HCAIs, such as the
Coronavirus [3,7]. It is essential for the healthcare workers to conduct
hand washing procedure before and after any patient care procedure
[5]. Previous studies had shown that, the implementation of different
approaches such as workshop, hands-out, and posters in order to
enhance the theoretical and practical knowledge on hand washing
shows the variability in the efficacy between educational and
interventional approaches worldwide [2,5-8].
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Problem Statement

Other than that, based on observation in clinical areas, most of the
nursing students undergoing clinical attachment or placement are
unable to implement the right technique of hand washing either before
or after deliver nursing care procedures. Hence, it is essential to
conduct a study to evaluate the hand washing techniques of the
undergraduate nursing students before graduated and working as the
registered staff nurse in clinical area.

The hand washing practice significantly associated with the HAls
where the correct hand washing practice is significantly able to reduce
risks and rates of HAIs and HCAIs in clinical area, especially in
hospital settings [9]. It is because increasing in the prevalence of HAIs
and HCAIs may become the burden of morbidity, mortality and
increase in the length of hospitalization among patients in hospital
setting [10]. During the clinical attachment or placement period,
nursing students are compulsory to serve nursing care services to the
patients [9]. Thus, nursing students also have an inevitable role in the
spreading of HAIs and HCAIs [3,5].

Objective, Purpose, Hypothesis and Research

Questions
The objective of this study is to evaluate the effectiveness of the
workshop on hand washing techniques among post-qualified
undergraduate nursing students. The purpose however is to pave new
avenues in preventing HAIs and HCAIs from nursing students through
workshops on hand washing. Hence, it is hypothesized that there is a
significant effectiveness of workshop on promoting hand washing
techniques among nursing students. On account of the objectives,
purposes, and hypothesis, this study deems to ask:
o What are the steps of hand washing techniques do student nurses
perform before a workshop is implemented?
o What are the steps of hand washing techniques do student nurses
perform after a workshop is implemented?

Methods

In this study, a pre and post quasi experimental study design was used.
This study observed the effectiveness of a workshop on the techniques
of hand washing among nursing students. The intervention was the
workshop on hand washing technique, and then after a pre-observation
test the participants are to attend a workshop. After the workshop, all
of the participants needed to undergo a post-test and again using
exactly the same observational checklist found on the appendix. This
method in order to observe the effectiveness of an intervention-
workshops on hand washing techniques-using a checklist on hand
washing techniques as recommended by the WHO (2009) guideline
[1]. Hand washing workshop was introduced as an intervention
because it is a factual knowledge that can be observed for many
healthcare professionals especially among nursing students [7,9,11-13].

Study Population, Sampling Technique and Sample
Size

In this study, simple random sampling was used in order to choose and
recruit all the student nurses from the 4™ year. The study populations
were undergraduate nurses at SIME Darby Medical Center located in
Selangor, Malaysia. The inclusion criteria limited nursing students who
were currently being in year 4 and have experienced or undergone
clinical placements. All the participants of this study were randomly
chosen from a specific number through an automated process. A total
of 15 students were selected to enroll in the experimental study.

Research Instruments and Data Collection Procedure
The research instrument of this study is known as a checklist where it
had been adapted from the study conducted by Felix and Miyadahira
(2009) [9] with the title ‘Evaluation of the Hand Washing Technique
Held by Students from the Nursing Graduation Course’ integrated with
the WHO (2009) [1] guideline on the right hand washing techniques.

The checklist (appendix) had listed the several steps of hand washing
techniques and it is reliable to be followed by all healthcare workers
worldwide when demonstrating the proper techniques of hand washing.

Figure 1 had shown the flow of the data collection procedure. The
duration of this workshop is 2 hours. Then, in the third session, after
the workshop session, all of the participants again need to show how
they wash their hand in clinical area from the beginning till the end of
the process of hand washing procedure known as post-test. During the
pre and post-test session, the hand washing technique was observed
from the participants, and then filled the checklist based on the
reference from the WHO guideline of 2009.

¢ Pre-test ¢ Post-test
*Hand Washing «Workshop on *Hand Washing
Procedure Hand Washing Procedure
Technique

@l Observation Observation
Checklist Checklist

Figure 1: Flow of the Data Collection Procedure.

Data Analysis

Statistical analysis of the data is done using descriptive statistics
utilizing frequency distribution and percentage. This was done to
determine the extent to which the participants were able to correctly
perform each of the procedural steps. In order to determine the effect of
the hand hygiene workshop, data between pre-test and post-test were
compared. Data analysis was done using the Data Analysis tool pack of
Microsoft Excel 2016 and the Statistical Packages for Social Sciences
version 21. A t-test was used since the samples are small and there are
two samples such as the pre and post-test [14]. However, the t-test on
comparing means of the two groups will only be assumed reliable if the
observed subjects are normally distributed which this study has failed
to analyzed [14].

Ethical Approval

Ethical approval for this research and its designs were approved by
University of Hertfordshire (UH) with research protocol number
acHSKO0081 SDU 03002. Participants were asked to sign the consent
and they were given the autonomy to withdraw from the study at any
time without further questions. Confidentiality and anonymity were
also considered by not revealing the participants name on the
observation checklist but by using serial numbers and their results were
only shown to them filed in a safe locked and undisclosed.

Results

Table 1 identified the pre-test result regarding the hand washing
technique performed by the nursing students addressing the first
research question. Before attending the workshop, a majority of the
participants were not able to perform the steps perfectly. Felix and
Miyadahira (2009) [9] also said that wetting hands with water, using
enough soap to cover the hands, scrubbing, palm-with-palm, rinsing
hands, and drying with paper are the steps where nursing students
usually forget or were just complacent in doing it properly. Table 2
answered the second research question and identified that after the
workshop, 10 out of the 12 steps in the procedure checklist were
performed by the nursing students.

These were: (2) Wet hands with water; (3) Use enough soap to cover
all hand surface; (4) Scrub palm-with-palm; (5) Scrub palm-with-back
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of hand; (6) Scrub between palm to palm with finger interlaced; (8)
Scrub their thumb; (9) Scrub their nails; (10) Rinse their hands; (11)
Dry hand use paper towel; (12) Close the faucet using a paper towel.
Although there was improvement in the performance, two of the steps
still did not garner full performance of the participants such as removal
of the jewelry, bracelet, and watches. Similarly, Felix and Miyadahira
(2009) [9] also said that nursing students do not realize the importance
of those steps. Table 3 identified that there was a significant
effectiveness of work shop on hand washing techniques (p0.0046).

Yes No
No Pre test = % T 9%
Remove jewelry, bracelets, and
1 watches to wash hands 533 7| 467
2 Wet hands with water 15 100.0 0| 0.0
3 Use enough soap to cover all 15 1000 | ol o0
hand surface
4 Scrub palm-with-palm 15 1000 [ 0| 0.0
5 Scrub palm-with-back of hand 13 86.7 2| 133
6 Scrub_ betyveen _palm to palm 7 46.7 8| 533
with finger interlaced
Scrub back of fingers opposing
! palm with fingers interlocked 8 - s
8 Scrub their thumb 12 80.0 3| 20.0
9 Scrub their nails 8 53.3 7| 46.7
10 Rinse their hands 5 1000 [ 0| 0.
11 Dry hand use paper towel 15 1000 | 0| 0.
12 Close the faucet using a paper 12 80.0 3| 200
towel
Table 1: Pre-test.
Yes No
No Post test = % = %
Remove jewelry, bracelets,
! and watches to wash hands - k 4
2 Wet hands with water 15 100.0 0| 0.0
3 Use enough soap to cover all 15 1000 | ol o0
hand surface
4 Scrub palm-with-palm 15 1000 | 0| 0.
5 | Scrub palm-with-back of hand | 15 1000 | 0| 0.
6 Scrup betyveen _palm to palm 15 100.0 ol 00
with finger interlaced
Scrub back of fingers
7 opposing palm with fingers 13 86.7 2| 133
interlocked
8 Scrub their thumb 15 1000 | 0| 0.
9 Scrub their nails 15 100.0 0| 0.0
10 Rinse their hands 15 100.0 0] 0.0
11 Dry hand use paper towel 15 1000 | 0| 0.
12 Close the faucet using a paper 15 1000 | ol oo
towel

Table 2: Post-test.

Comparison between pre and post tests | Pre-test Post-test
Mean 11.92 14.5
Variance 10.81 1.55
Observations 12 12
Df 11 -
t Stat -3.1476 -
P(T<=t) one-tail 0.0046 -
t Critical one-tail 1.7959 -

Table 3: Comparison between pre and post-tests.

Strengths and Limitations

The key advantage on a quasi experimental study design is that all the
confounding variables are easily controlled in the process of
investigation. However, this quasi experimental study design is limited
to an interventional way that is very often unpractical to control as all

the essential factors actually can significantly influence the
intervention. Consequently, the results might be biased as it is limited
to a single cohort. That is why the appropriate way to use this quasi-
experimental design (though unpractical) is to control and limit
confounding variables such as the student year level, and their
evidences of being exposed to clinical placements.

Finally, this study cannot be generalized as a worldwide acceptable
finding. However, should it be used in general, it must be taken with
caution considering the demography of the experimental subjects such
as their year level and the setting of the cohort.

Nevertheless, in general, this study showed that student nurses must be
well-prepared to exhibit professionalism, accountability, and the
provision of safe and quality nursing care [15]. In any aspects and areas
of nursing practice, hand hygiene is a core and basic skill that should
be possessed, which impacts not only on own health and safety but
more importantly, on the patient’s well-being [16]. On a more specific
aspect, hand hygiene has a great impact on the mortality and morbidity
of patients in all health care setting [17]. Therefore, the correct
technique of hand hygiene is one way to exhibit safe and quality
patient care [15].

It has been noted that over time, there is a decrease in performance of
hand hygiene among post-qualified undergraduate student nurses [7,9].
Mahmood, Verma and Khan (2015) [11] agreed with Felix and
Miyadahira (2009) [9] and Hong and Jang (2016) [7] that is neglected
to be studied and demonstrated properly by nursing students in their
clinical practices. The frequency of performing hand washing as well
as the correct procedure in doing such tend to decline over time
[15,17]. That is why most of the literatures reviewed had also
addressed the findings of this study that education and training should
be continuously done [7,9,11,12].

Implications to Practice

Hand hygiene is considered as the single most important and effective
method in preventing HAIs [18]. The techniques of hand hygiene,
which includes hand rubbing and hand washing are included in the
basic curriculum of nursing education [16,18]. One of the trainings that
need to be emphasized was the removal of jewelry and watches as it is
a very important step in hand-washing procedure and according to this
study is often missed by nursing students (n4, 26.7%) even after the
workshops are already been given. Watches, jewelries, and chains
harbour trap microorganisms that may be transferred through skin-to-
skin contacts, like Coronavirus, Staphylococcus and Pseudomonas
[3,19].

Khodavaisy, et al., (2011) [20] also noted these findings in their study
on the contamination of Intensive Care Unit (ICU) health care workers’
hands and rings and recommended that medical and hospital personnel
should remove watches, jewelries, and bracelets before washing their
hands [16,19]. It is therefore very important to emphasize the
performance of this step given that this is one of the most forgotten
steps by the student nurses prior to the workshop, and that the presence
of watches and jewelries can affect the quality of hand hygiene [18].
There are instances, as shown in the results, that students are generally
able to perform hand washing procedure but missed critical steps
especially on certain parts of the hands.

The WHO (2009) [1] emphasizes six (6) critical areas that should be
included when doing hand hygiene: palm, dorsum, between fingers,
back of fingers, thumb, and fingertips. A study by Skodova, et al.,
(2015) [18] evaluated the hand hygiene quality of hand hygiene
techniques among health care workers and found out thumbs and
fingertips are the ones that are least covered. Similarly, in this study,
some participants were still able to miss in the steps that include
fingers (n2, 13.3%) even after the workshop has already been given.

The importance of education and re-education on hand hygiene
strategies were highlighted on the results of the study [11]. It was
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found out that there is an improvement in the performance of hand
washing among the participants after they underwent and participated
in the hand washing workshop, with the increase in pre-test mean of
11.92 to 14.50 in post-test. In congruence with this study’s results,
several other studies have demonstrated similar effectiveness on the
use of re-education and workshop in enhancing the performance of
hand hygiene skills [7,9,12,13].

Arise, et al., (2017) [21] noted in their study that continued direct
observation and feedback on hand hygiene significantly decreased the
incidence of infection. A similar study involving workshop intended
for medical students also demonstrated an increase in performance
among the participants after the workshop, and further concluded that
educational programs can improve knowledge and performance in
short and long time periods [13,22]. Furthermore, Randle, et al., (2014)
[23] noted that adherence to hand hygiene could be improved and
sustained through educational intervention.

Conclusion

It can be concluded that a hand washing workshop is an effective
strategy in enhancing the skills of nursing students in effectively
performing hand washing. A periodic re-education workshop or
program regarding hand hygiene is recommended for health care
personnel across all levels in order to maintain the quality of hand
hygiene performance.

Recommendation

The result of this study further highlights the importance of workshops
and re-education in enhancing the skills of a healthcare provider. This
does not only apply to handwashing but could be true with any clinical
skills. Hence, the following recommendations are made:

o Creation of a handwashing workshop module and other tools that
would refresh the knowledge and skills of nurses and other
healthcare providers in performing handwashing, highlighting the
need to perform the first step.

e Regular re-education schedule in order to constantly update
students and healthcare providers on the techniques of hand
washing.

e Further research to determine practice as a factor in the
performance of hand hygiene during the 5 moments as emphasized
by the WHO (2009) [1].

Furthermore, the first step in the procedure, which is the removal of
jewelry, watches, and bracelets, is the step that has the least
improvement post-workshop. It can also be recommended that
although hand hygiene practice is already included in the curriculum, a
periodic re-education through workshop is necessary in maintaining the
quality of hand hygiene performance. It is essential for the nursing
students able to implementing the right and proper technique of hand
washing in clinical area before graduated. The right and proper hand
washing techniques are able to reduce risk and rate of prevalence
healthcare-associated infections in clinical area. Next, the continuous
and consistent education or training should be providing to the nursing
students so that may ensure they having the latest and adequate
theoretical and practical knowledge regarding hand washing technique.

The nursing school and healthcare organization that involve in the
clinical placement period should emphasized on the formal and
informal education regarding hand washing technique so that nursing
student compliance with the right and proper hand washing technique.
The results of this study are promising enough to warrant
recommendations on the enhancement of hand washing practices
among health care providers. However, it is to be noted that certain
factors may make this study’s generalizability be limited.

e This study involved student nurses as participants. Therefore,
certain caution must be done in applying these results to all
members of health care team members.

The sample size of the participants is limited. Although they are
homogenous, the power of the sample size may not be enough to
warrant a complete generalization to the entire population of
student nurses.

The lack of a control group may limit the rigour of the study given
the fact that the participants have taken the same evaluation
methods in pre-test and post-test. Hence, there may be a certain
degree of a gap as to which the effect of the pre-test on the
participant’s performance on the post-test.

Nevertheless, this study follows carefully the research protocol and
principles ascribed to an observational, quasi-experimental research.
Hence, the study itself possesses a reliable academic merit.
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Appendix

Checklist Pre Post

Yes | No | Yes | No

1 - Remove jewelry, bracelets, and watches to wash
hands.

2 - Wet hands with water.

3 - Use enough soap to cover all hand surface.

4 - Scrub palm-with-palm.

5 - Scrub palm-with-back of hand.

6 - Scrub between palm to palm with finger
interlaced.

7 - Scrub back of fingers opposing palm with fingers
interlocked

8 - Scrub their thumb.

9 - Scrub their nails.

10 - Rinse their hands

11 - Dry hand use paper towel.

12 - Close the faucet using a paper towel.




