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ABSTRACT

Nurses play an important role as frontline staff in infection control. Continuing professional
development (CPD) in microbiology is key to helping nurses stay up to date with the latest
developments in this area. A pilot study was conducted to determine the value of a microbiology
laboratory-based workshop to support regional nurses. A team of microbiology academics and
clinical microbiologists presented the laboratory-based workshop at Charles Sturt University,
Wagga Wagga campus in New South Wales. Pre- and post-surveys were conducted. After the
workshop, learners were significantly more confident explaining the process of culturing and
identifying organisms from clinical samples (z =2.84, P =0.005), the importance of antimicrobial
resistance in relation to common healthcare-associated infections (HAI) (z=2.56, P=0.011),
cutting edge technology used in the rapid diagnosis of infectious diseases (z = 2.69, P = 0.007), and
which antibiotics are appropriate for different bacterial infections (z=2.72, P=0.007). CPD
opportunities such as workshops are vital for nurses in rural locations, particularly as health
professional shortages in rural locations mean that nurses at all levels are required to take a lead
role in infection control practices.
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Background

Working in a regional town has several implications for nurses. Although there are
benefits of increased autonomy, gaining broad clinical skills, and community immer-
sion,’ one challenge is access to continuing professional development (CPD),> particu-
larly in microbiology. The main reason for microbiology being important in CPD for
nurses is that in in recent years it has been reported that many nursing programs do not
all adequately cover microbiology content. In addition, this can also be an opportunity
for participants to re-visit microbiology concepts they may have covered early in their
undergraduate study.>* In this study a microbiology laboratory-based workshop was
delivered to a group of nurses working in hospitals in regional New South Wales. In
designing the workshop considerations included the overall design of the workshop, role
of nurses in infection control,® the significant risk of HAIs for patients® and limitations
to accessing CPD in rural Australia,” preference for face-to-face training,'® supporting
nurses to gain a greater understanding of microbiological concepts related to their role,
and the benefits of interprofessional learning.'' A previous study identified areas of
specific interest in CPD and showed that knowledge of HAIs and infection control were
the two topics of most interest and this was also taken into consideration.'?

It was hypothesised that by completing this laboratory-based workshop rural nurses
would have:

1. Enhanced awareness of microbiology principles relevant to infection control.

2. Greater levels of confidence in basic microbiological principles related to infection
control, antibiotic resistance and diagnosing HAIs.

The laboratory-based workshop

This study was approved by the Charles Sturt University Human Research Ethics
Committee, protocol number H19326.
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The laboratory-based workshop and surveys were
designed by the authors (microbiologist, nursing educator
who was also a registered nurse, sociologist). Advice was
sought from local registered nurses regarding content. The
laboratory-based workshop was conducted in the micro-
biology laboratory at Charles Sturt, Wagga Wagga campus.

Participants worked through the case study undertaking
microbiological diagnostic techniques including bacterial
culture, PCR assay, and pathogen whole genome sequencing
to identify pathogens in samples. In keeping with the uni-
versity laboratory requirements only mock wound swab and
urine (spiked) samples were provided to participants.
A range of bacteria on culture plates were available.
Bacterial genera and species used in the workshop were
those that would be used in any microbiology laboratory
class at Charles Sturt University.

Conducting the survey

The free laboratory-based workshop was advertised to
nurses in local rural and regional hospitals by local health
district and hospital networks. A total of 10 registered
nurses attended the workshop. Pre- and post-surveys were
developed for participants to complete before and after
completing the workshop.

Participants were provided with the information sheet,
consent form and workshop program. The pre- and post-
surveys were coupled with independent identifiers to pair
the results because the surveys that were returned on the
day of the workshop did not contain participant identifying
information. Surveys were returned on the day and no
identifiable information was collected.

The surveys used a 7-point ordinal Likert scale focused on
confidence in explaining five key concepts to a colleague at
a similar level (Table 1), as well as perception on the extent
that nurses’ participation in a microbiology laboratory-
based workshop can influence positive patient outcomes.

In the pre-survey, participants were asked about their
professional background, previous training opportunities,
and their perception of the accessibility of best practice train-
ing. In the post-survey, they were asked to respond to a 7-item
Likert scale about their experiences in the workshop.

Data were analysed using SPSS (ver. 25, IBM/SPSS Inc.).
Given the ordinal nature of the pre and post-questions,
Wilcoxon signed-ranks tests were conducted. Effect sizes
(r) were manually computed by dividing the respective
g-scores by the square root of the total number of observa-
tions (n = 20).'%

Results of this study

The 10 participants had varied backgrounds. Clinical experi-
ence ranging from 2 to 20 years (mean 12.60, s.d. 7.66). All
were currently working in a rural or regional healthcare
facility in New South Wales in at least one of six different
specialty areas (acute care, emergency, paediatrics, aged
care, intensive care, and gem, stroke and rehab). Only 1
of the 10 reported receiving any previous training in micro-
biology related topics such as infection control, in the last
5years and indicated it was only ‘partially related’ to
microbiology. None reported there being any other train-
ing in microbiology available where they were worked.
Wilcoxon signed-ranks tests indicated that self-assessed
learner confidence in explaining key nursing microbiology
concepts increased across all four ordinal survey outcomes
(Table 1).

After completing the workshop, participants reported feel-
ing more confident explaining the process of culturing and
identifying organisms from clinical samples (z = 2.84,
P = 0.005), explaining the importance of antimicrobial resist-
ance in relation to common HAI's (z = 2.56, P = 0.011),
explaining cutting edge technology used in the rapid diagnosis
of infectious diseases (z = 2.69, P = 0.007), and explaining
which antibiotics are relevant for different types of bacterial

Table I. Results from Wilcoxon signed-ranks tests of nurse ratings pre- and post-workshop participation.
Survey item Mean Min. Max. Median Negative Positive Tied P r
Please rate your current levels of ranks ranks ranks
confidence in relation to:
Explaining the process of culturing and Pre 1.90 | 5 | 0 10 0 0.005 0.635
identifying organisms from clinical samples® Post 5.40 4 7 5
Explaining the importance of antimicrobial Pre 4.10 2 7 4 0 8 2 0.011 0.571
;:z:z;rl:: Ii:f;iﬁ:;:::ﬁto common healthcare Post 620 4 7 5
Explaining cutting edge technology used in the Pre 2.20 | 5 2 0 9 | 0.007  0.602
rapid diagnosis of infectious diseases” Post 510 3 7 55
Explaining which antibiotics are relevant for Pre 2.90 | 7 25 0 9 | 0.007 0.607
different types of bacteria® Post 5.00 3 7 5
Nurses’ participation in microbiology education Pre 6.10 4 7 6.5 2 3 5 0334 0216
can influence positive patient outcomes® Post 6.40 5 7 65

Negative ranks, Positive ranks and Tied ranks are based on post- and pre-workshop survey paired ratings for Wilcoxon signed-ranks test procedure.

ASelf-rated confidence, 7-point scale.
BRated perception of influence, 7-point scale.
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infections (z = 2.72, P = 0.007). The effect sizes (r) of these
differences could be considered large.

There was no significant difference between the pre- and
post-survey in learners’ rating of the extent they thought
nurses’ participation in microbiology education could influ-
ence positive patient outcomes (z = 0.97, P = 0.334). All
learners rated this as at least a ‘moderate influence’ in the
pre-workshop survey. Nine out of 10 rated it more as than a
‘moderate influence’.

Findings and concluding remarks

Participants reported an increase in confidence in their
ability to explain basic concepts relating to infection control,
antibiotic resistance, and HAIs after completing this
laboratory-based workshop. This is important as some nurses
who participated in the survey were in senior or supervisory
roles and in a position to educate and support junior staff in
the workplace as well as lead and engage in discussions with
the broader healthcare team. This laboratory-based work-
shop was also an example of how universities can support
industry or practitioners in the local area. Such workshops
could also potentially lead to reciprocal learning, shared
resources and networking.'* The face-to-face delivery mode
also enabled robust discussion and peer to peer learning.'®
Although the long-term benefits of this workshop, including
long-term knowledge gain, have not been evaluated, the
approach undertaken in delivering this workshop is likely
to have been effective, based upon studies in other health
professions.'®

There were challenges associated with running this
laboratory-based workshop, some of these have been previ-
ously described.'® One option to reduce cost is to deliver the
workshop in the hospital. This would also help with increasing
attendance, as four of the nurses who initially signed up with-
drew due to competing demands. Based upon feedback future
workshops will also include clinical microbiology-pathology
laboratory tours. These challenges should be noted by others
seeking to undertake similar activities in future. University
collaborations are recognised as essential to the progression
of Australian health education and research'” and activities
such as the microbiology laboratory-based workshop imple-
mented in this study are an important part of this process.
This project also provides an insight into how CPD in micro-
biology could potentially lead to enhanced engagement of
nurses in related areas such as antibiotic stewardship.'®
Participants perceived that this CPD laboratory-based work-
shop could influence positive patient outcomes. However,
these findings may only apply to nurses who perceive micro-
biology education is important to their overall role and affect
on patient outcomes. Those who take this view may also be
potentially more driven to engage in CPD activities.
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A limitation of this study was the small, convenience
sample of participants that may not be representative of
the wider rural nursing population. Further larger multi
centre studies are required to build upon and fully explore
the findings of this study.
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