
Clinical Simulation in Nursing (2019) 28, 39-45

*All authors

* Correspondi

1876-1399/$ - se

https://doi.org/10
www.elsevier.com/locate/ecsn
Featured Article
Simulation Exposure Improves Clinical Skills for
Postgraduate Critical Care Nurses
Joannet Hardenberg, MN, GradDipEd, GradDipCritCare, Nursing Academica,*,*,
Indrajeetsinh Rana, PhD (Medical Science), MSc, BSc, Senior Technical Officerb,*,
Kathleen Tori, PhD, MHSc, MNP, CCRN, GradDip VET, MACN, FACNP, Emergency
Nurse Practitionerc,*
aDepartment of Rural Nursing and Midwifery, La Trobe Rural Health School, La Trobe University, Bendigo, Victoria, Australia
bVictoria University, Melbourne, Australia
cUniversity of Tasmania, Launceston, Australia
KEYWORDS
High-fidelity
simulation;

Postgraduate critical
care nursing;

Respiratory simulation
scenario;

Mannikin simulator;
Critical skills
assessment
contributed equally to t

ng author: J.Hardenberg

e front matter � 2019 Int

.1016/j.ecns.2018.12.00
Abstract
Introduction: Simulation training is a widely accepted tool to improve clinical skills for critical care
nurses. Several studies have demonstrated the benefits of simulation training in the arena of postgrad-
uate nursing. To our knowledge, quantitative evidence supporting the benefits of simulation training
on critical care students’ clinical performance is lacking.
Method: In this study, participants enrolled in postgraduate studies were exposed to an immersive
simulation hurdle that mirrored a real-life emergency scenario. Four skill categories addressing clinical
performance were used. All participants received theoretical underpinnings related to the clinical hur-
dle via a conventional teaching method. Participants were then randomly categorized into control and
test groups. The test group was involved in simulation activities before the hurdle assessment, whereas
the control group attempted the simulation hurdle without prior exposure. Data were collected by an
independent assessor using a customized tool.
Results: This study demonstrated a significant improvement in two clinical areas in the test group
compared with the control group. This improvement, however, was restricted to ‘‘focused patient
assessment’’ and ‘‘emergency intervention’’ skills. There was no significant difference in the skill sets
of ‘‘primary response’’ and ‘‘consultation with doctor.’’
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In Australia, registered nurses who have completed post-
graduate studies in critical care are an integral part of health
care provision in the acute sector. Increasing patient acuity,
an ageing population, and a growing prevalence of chronic
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illness demand a highly skilled workforce (Australian
Institute of Health and Welfare, 2017; Cooper et al.,
2010; Harris & Chaboyer, 2002). Education gained is no
longer a result of only classroom-acquired knowledge
through conventional modalities. Rather, critical thinking
Key Points
� There is evidence to
suggest that single
simulation exposure
improves clinical
performance.

� Simulation-based ed-
ucation may not
target all desired skill
areas.

� Ongoing research into
postgraduate nursing
immersive simulation
is required to ensure
positive learning
outcomes.
skills and clinical practices
are obtained through oppor-
tunities such as simulation
experiences (Buykx et al.,
2012; Weller, Nestel,
Marshall, Brooks, & Conn,
2012).

University curricula are
challenged with finding
ways to prepare graduates
who have the skills and
readiness to work safely in
high-acuity clinical settings.
Advanced assessment skills
and the ability to prioritise
care and respond to diverse
clinical challenges are a
necessary focus of nursing
programs. Simulation shows
promise as a pivotal
learning modality within this speciality. Simulation
learning environments are being increasingly regarded as
an important educational intervention to augment and
optimise skills acquisition for nurses (McKenna et al.,
2011).

Simulation has been used within the nursing field for a
number of years (Aebersold & Tschannen, 2013; Mould,
White, & Gallagher, 2011). The level of competence in
any particular clinical skill and nonclinical skill is depen-
dent on the area of speciality for nurses (Ballangrud,
Persenius, Hedelin, & Hall-Lord, 2014). Consequently,
the benefit of simulation may also differ depending on
the specialization. A study by Ford et al. (2010) demon-
strated a positive impact of simulation exposure on medica-
tion administration within the critical care setting reporting
a 70% reduction in medication errors.

Contemporary research into the undergraduate domain
has reported the following benefits of simulation learning
environments: improved clinical skills, critical thinking
application, communication, and confidence (Archer,
2010; Jansson, K€a€ari€ainen, & Kyng€as, 2013; Melba
Sheila D’Souza, Chavez, Kader, & Jacob, 2017). Self-
report survey methodology has been the chosen approach
for most of these studies. As a means of data collection,
surveys may present limitations in that they rely on
participant perception. A study by Ballangrud et al.
(2014) compared participant self-assessment to indepen-
dent expert assessors. The authors noted a significant dif-
ference between the two in the areas of leadership and
resource utilisation. The popularity of self-report
methodology is at least in part due to the lack of avail-
ability of validated high-fidelity simulation (HFS) assess-
ment tools.

When first adopted as a learning strategy for health
professionals, simulation was limited to the use of anatom-
ical models, case studies, and role-play (Leigh & Hurst,
2008). Today, patient simulation manikins, capable of pro-
ducing human-like physiological responses and/or symp-
toms, have significantly improved the realism of clinical
case scenarios (Curtin, Finn, Czosnowski, Whitman, &
Cawley, 2011; Goolsby, Goodwin, & Vest, 2014; Mould
et al., 2011; Zarifsanaiey, Amini, & Saadat, 2016). High-
fidelity simulation using interactive manikins provides op-
portunities for nursing students to develop confidence and
practise safely in clinical settings (Lapkin & Levett-
Jones, 2011; Leigh & Hurst, 2008). These simulation expe-
riences have proved effective in the development of compe-
tence in technical and nontechnical nursing skills such as
team work and communication with patients (Buykx
et al., 2012). Although there is significant evidence of the
benefits of simulation within undergraduate programs,
less publications are available supporting the inclusion of
simulation within postgraduate nursing curricula (Kelly &
Fry, 2013; Norman, Dore, & Grierson, 2012).

The impact of HFS on postgraduate critical care skills
development within the university setting has received little
attention. These skills include patient assessment and
communication with medical staff in situations where rapid
decision making is vital. In addition, graduates are required
to develop technical proficiency to implement emergency
interventions. To our knowledge, assessment using simula-
tion to quantify improvement in these skill sets has not been
formally utilised. This study addresses the impact of
simulation on participants’ abilities to demonstrate the
aforementioned skills using the following categories:
‘‘focused patient assessment,’’ ‘‘primary response,’’
‘‘consultation with the doctor,’’ and ‘‘emergency manage-
ment intervention.’’
Aim

The aim of this study was to quantitatively assess the
impact of HFS training on four vital skill areas: ‘‘focused
patient assessment,’’ ‘‘primary response,’’ ‘‘consultation
with the doctor,’’ and ‘‘emergency management interven-
tions’’ in postgraduate critical care nursing students.
Ethics Approval

This study was approved by the University Human
Research Ethics committee before recruitment of partici-
pants. Participants were assured of anonymity within the
participant statement.
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Figure 1 Research design.
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Method

A quantitative design was chosen within the context of
critical skills acquisition at simulation intensive workshops.
Figure 1 provides a representation of how the study was de-
signed and incorporated into the curriculum. The study tar-
geted nurses enrolled in their first year of a Master of
Nursing (critical care). Participants were all qualified regis-
tered nurses, who had chosen to specialise and who were
employed within critical care areas at the time.

After being presented with a formal information state-
ment and acquiring consent, participants were randomly
assigned to either the test (n ¼ 8) or control group (n ¼ 8).
For the purpose of this research, the test group was the
group who received the intervention of a training simula-
tion. Each participant was designated an identification code
against which data were recorded to ensure anonymity.

Five weeks after commencement of the academic year,
participants attended a workshop which addressed a num-
ber of important learning outcomes within the curriculum.
The topic of interest was management of the deteriorating
respiratory patient with subtopics as follows: primary
response, focused patient assessment, consultation with
medical staff (handover of immediate problems), and
emergency intervention. All participants had received
theoretical underpinnings to the aforementioned topics by
way of online modules to be completed before the
simulation which included readings and all attended a
face-to-face lecture on the day.
Following the aforementioned face-to-face lecture, the
test group was exposed to a training simulation over a
period of 90 minutes. This session included two stations
with a facilitator who had no knowledge of the research
study in attendance at each activity. Participants attended
each station in groups of 2 to 3. The first training simulation
station presented students with a human simulation manikin
moulaged to resemble a critically ill patient in respiratory
distress. Vital signs, chest auscultation, charts populated
with trends, fluid balance, pathology and medications along
with a chest X-ray, arterial blood gases, further pathology
results, and an ECG provided on request. This gave
participants the opportunity to perform an assessment,
interpret findings, and implement some immediate mea-
sures such as patient positioning and escalation of oxygen
therapy, effectively the ability to use critically thinking
skills within a designated ‘‘safe’’ clinical environment. In
conclusion to this segment of the simulated scenario,
participants were required to document findings and present
a handover to the facilitator.

The second station within the training simulation to
which the test group attended involved airway prepara-
tion, the access of correct intubation equipment, and the
appropriate dosage, timing, and administration of induc-
tion/intubation agents while assisting the facilitator with
an intubation. The aforementioned session was prepared
with the intended learning outcomes and expected re-
sponses (milestones) depicted within the assessment res-
piratory simulation to follow. All participants from both
pp 39-45 � Clinical Simulation in Nursing � Volume 28



Table 1 Summary of All Milestones

Skill Milestones Total Number

Focused patient assessment Students were to introduce self, conduct safety checks, Airviva
and suction in working order, primary survey of airway,
breathing, circulation, neurological assessment, vital
signs, and auscultate chest.

10 milestones
available

Primary response (with further
systems assessment)

Included sitting patient upright, ongoing communication,
commence oxygen therapy and escalate as required,
further systems assessment, review vitals, documentation,
request appropriate diagnostics (chest X-ray/arterial blood
gases/attach electrocardiogram leads), and ongoing
monitoring.

12 milestones
available

Consultation with the doctor
(communication of primary
concerns to establish plan
of action)

Communication with consultant, required to give comprehensive
handover (identify self, role, patient, admission diagnosis,
interventions to date and response), actions taken to date,
contraindications, and request review and intervention to
prevent further deterioration.

7 milestones
available

Emergency management
intervention (setup for
intubation)

Access resuscitation trolley, attach defibrillation ECG leads,
collects ETT and checks cuff, preparation of intubation
equipment (syringe, ETT tape, lubricant, stylet, laryngoscope,
ensure suction ready, Airviva, and oxygen) and intubation
medications (induction, sedative, and paralytic).

15 milestones
available
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the test and control groups were exposed to a final
immersive assessment scenario. This allowed comparison
between the two groups to determine the impact of the
training simulation. None of the control group participants
were exposed to the aforementioned training simulation
before attending the immersive assessment scenario. They
did however have opportunity after assessment to engage
in the training simulation to ensure that they were not
precluded from this component of the critical care
curriculum.

This immersive assessment scenario depicted a patient
in respiratory failure (see Appendix 1 for a simplified
version of scenario). During each individual scenario, an in-
dependent assessor recorded a series of expected partici-
pant responses (milestones) on an observation tool. The
tool included 44 milestones grouped into primary response,
focused patient assessment, consultation with the doctor,
and emergency intervention. The scenario was concluded
after the participant had collected the necessary equipment
for intubation or at the 20-minute mark. Before incorpo-
rating the immersive assessment scenario into the study,
university and clinical educators met to establish important
parameters to be included in the assessment tool. The
assessment tool or rubric was refined by observing and
filming volunteer critical care staff. The Australian
College of Critical Care Nurses, Practice Standards (3rd
Ed. 2015), was referred to in the process.
Data Collection

As shown in Table 1, a total of 44 milestones were
collected under four separate skills categories. The data
were collected by an independent assessor who was
unfamiliar with the student group and simulation training
being presented. This was to prevent potential bias.
To allow reference after assessment, each scenario
was also captured on camera. Completed tools and indi-
vidual films were deidentified and filed under participant
codes.
Statistical Analysis

Data were presented as mean � SEM. For comparisons
between the two groups, unpaired Student’s t-test was used
for parametric data and ManneWhitney test for nonpara-
metric data. All statistical analysis was performed using
Graph Pad Prism 5 (Version 6.04, La Jolla, CA). Figures for
graphical presentation have been prepared using the same
software.
Results

More participants from the test (intervention) group
achieved a higher number of milestones. Compared to the
control group, the test group achieved 15% more mile-
stones. However, this did not attain statistical significance
(Figure 2A, p ¼ .25, unpaired student’s t-test). Categorising
participants based on number of milestone achievement
showed that 50% of the participants from the control group
in contrast to 87.5% participants from the test group
achieved more than 20 milestones. Thus, the group that
received the training simulation had a greater number of
participants who were higher achievers.
pp 39-45 � Clinical Simulation in Nursing � Volume 28



Figure 2 (A) Shows average number of milestones achieved by
each participant in the control and test groups. (B) Shows distribu-
tion of control and test group participants across the four cate-
gories based on the number of milestones achieved.
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‘‘Focused patient assessment’’ and ‘‘emergency man-
agement intervention’’ skills were improved following the
training simulation. Compared to the control group, the test
group achieved 37.5% more milestones for the category,
‘‘focused patient assessment’’ (p < .05, Figure 3A). Simi-
larly, the test group achieved 37.14% more milestones as
compared to the test group for the category, ‘‘emergency
management intervention’’ (p < .05, Figure 3B).

‘‘Primary response’’ and ‘‘consultation with the doctor’’
skills were not altered by simulation exposure. For ‘‘primary
response’’ and ‘‘consultationwith the doctor’’ skills, therewas
no significant difference between the number of milestone
achieved by participants from both groups. For the ‘‘primary
response’’ category, the control group achieved 4.5 � 0.59
milestones and the test group achieved 4.25 � 088
(Figure 3C). For the category ‘‘consultation with the doctor,’’
the control group achieved 5.75� 0.41milestones and the test
group achieved 5.71 � 0.18 (Figure 3D).
Discussion

In the present study, we assessed the benefits of a single
exposure to simulation aimed at improving clinical skills
(‘‘primary response,’’ ‘‘focused patient assessment,’’
‘‘consultation with the doctor,’’ and ‘‘emergency manage-
ment intervention’’), in comparison to conventional teach-
ing methodology of online activities followed by a lecture.
We report that a single simulation exposure was able to
improve participant performance when conducting a
‘‘focused patient assessment’’ and implementing ‘‘emer-
gency management intervention.’’ By contrast, participant’s
performance in the areas of ‘‘primary response’’ and
‘‘consultation with the doctor’’ did not improve.

We found a nonsignificant increase in the total number
of milestones achieved by the participants exposed to
simulation (Figure 2A). Data demonstrate that 88% of par-
ticipants of the control group were unable to gain a score of
greater than 50% of the total milestones. Only 12% of the
test group participants achieved such a low score
(Figure 2B). There are a number of published studies that
address the impact of HSF on nursing knowledge levels
and clinical performance (Hegland, Aarlie, Stromme, &
Jamtvedt, 2017; Langdon & Cunningham, 2007). A newly
published study by D’Souza et al. (2017) reported improve-
ment in knowledge and performance scores when
comparing HFS to video-based learning (Melba Sheila
D’Souza, 2017). Their research focused on undergraduate
nurses and did not present specific critical skills. Our
research depicted improvement in clinical performance
within two critical skill sets, ‘‘focused patient assessment’’
and ‘‘emergency management intervention’’ using an inde-
pendent assessor to observe participant performance.

In this study, we chose ‘‘focused patient assessment’’ as
one of the critical skills required when responding to an
acutely unwell patient. Critical care nurses are required to use
a systematic, standardised approach beginning with airway,
breathing, circulation, and exposure (Aitken, Marshal, &
Chaboyer, 2015; Urden, Stacy, & Lough, 2017). This allows
them to rapidly identify obvious, as well as tenuous changes
in a patient’s condition. Our results suggest a significant
improvement (35.7%) in participants’ abilities to perform a
‘‘focused patient assessment’’ after exposure to simulation
(p < .05, Figure 3A). A study on medical students by
Steadman et al., 2006 reported improvement in critical
assessment skills when simulation-based training was adop-
ted as opposed to interactive problem-based learning
(Steadman et al., 2006). Johnson, Corrigan, Gulickson,
Holshouser, and Johnson (2012) reported an improvement
in anaesthesia nurse rapid assessment and intervention per-
formancewhen exposed to simulation training in comparison
to lectures alone. Our study is the first to demonstrate the
impact of simulation on focused assessment skills for post-
graduate critical care nursing students.

We report that simulation significantly improves emer-
gency management skills (27% vs. control, p < .05,
Figure 3B). Hubert, Duwat, Deransy, Mahjoub, and
Dupont (2014) reported an improvement in emergency
management intervention skills during difficult intubation
scenarios when anaesthetic residents were exposed to simu-
lation training. Other studies have also reported positive
impacts of simulation on clinical management skills for
fourth-year medical students (Steadman et al., 2006) and
emergency intervention clinical skills in anaesthetic nurses
(Johnson et al., 2012). A more recent study by Jonson,
pp 39-45 � Clinical Simulation in Nursing � Volume 28



Figure 3 The average number of milestones achieved by participants in the control and test groups or the following skills categories; (A)
Focused patient assessment; (B) Primary response; (C) Emergency management intervention; (D) Consultation with Doctor.
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Pettersson, Rybing, Nilsson, and Prytz (2017) described the
impact of training using the Dig Emergo simulation system
on emergency nurses’ self-efficacy scores. Although re-
ported improvement in self-efficacy is used to study clinical
improvement, it draws conclusions around association
rather than actual observed clinical performance. Our study
is the first to demonstrate improvement in emergency man-
agement intervention skills in postgraduate critical care
nursing students. In addition, our study was the first to
use a dedicated observation tool to assess skills in the post-
graduate simulated clinical environment.

Our educational intervention using simulation did not
alter participant competence in the two areas of ‘‘primary
response’’ and ‘‘consultation with the doctor’’
(Figure 3C,D). This is an inconsistent finding as a number
of studies have been published presenting positive out-
comes in interdisciplinary communication, collaboration,
and initial response to a deteriorating patient scenario
(Lee, Mucksavage, Canales, McDougall, & Lin, 2012;
Pascual et al., 2011; Theilen et al., 2013). Interestingly,
the data indicate that the participants from both interven-
tion and control groups entered the study with similar
competence levels in these two skills. It appears that neither
group consisted of individuals who presented with an
advantage of greater exposure outside the study in their
clinical settings. Further research is needed to identify
simulation interventions that can influence these two skills
in the critical care clinical environment.
Limitation of the Study

Limitations of this study include a modest sample size and
the inability to control the entry level of competence of
participants. Participants were subjected to an immersive
assessment simulation hurdle on an individual basis, and as
such, their performance in a team environment may vary.
We had no control over participants gaining additional
clinical exposure outside this study.
Conclusion

Our research provides clear evidence for HFS as a useful
learning tool in the arena of postgraduate critical care
nursing. Simulation allows learners to practise clinical skills
in a safe environment. A single exposure to a training
simulation can impact the skills area of ‘‘focused patient
assessment’’ and ‘‘emergency management intervention.’’
Consequently, incorporation of simulation training to
address pertinent learning outcomes such as describedwithin
this research is an important consideration for future critical
pp 39-45 � Clinical Simulation in Nursing � Volume 28
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care postgraduate nursing curricula. Further research is
required to identify if reported improvements in simulated
environment can be translated to the clinical practice.
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