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Abstract
Background
Ensuring undergraduate healthcare students are work ready graduates who possess real-world experiences and realistic expectations
of their professional environment is essential for Australian universities. This is becoming increasingly more difficult to accomplish
with ongoing difficulties on sourcing appropriate clinical placement learning opportunities. We developed and piloted a simulated
paramedic night shift investigating if undergraduate paramedic students perceived the experience to be realistic and to what extent
they felt it contributed toward their learning.
Methods
A total of 24 undergraduate paramedic students were recruited to participate in a simulated 13-hour paramedic night shift held on
university campus. Student satisfaction and perceived value towards learning was measured using an online survey the day after the
simulation.
Results
23 of 24 participants completed the online survey. Survey data suggested 22 participants felt the simulated night shift to be realistic of
real-life paramedic practice, provided a valuable learning experience and should be made a mandatory component of undergraduate
paramedicine curricula.
Conclusion
Given the difficulties associated with providing clinical placement opportunities for students and the perception among health
professionals that on entering the workforce many graduates often lack the adaptability required to undertake shift-work and the
professional role of a paramedic, educators should consider the merits of providing overnight simulated experiences to undergraduate
students to better prepare and acclimatise students to overnight shift work.
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Introduction

Australian university undergraduate paramedic programs
have the dual responsibility of training paramedic students
in the clinical and professional capabilities required for them
to practise immediately after graduating, and to adequately
prepare students to adapt to a constantly changing,
unpredictable and often stressful workplace environment.
There is however, criticism surrounding paramedic and other
healthcare professions regarding the efficacy of Australian
universities in preparing graduates who are ‘work ready’
(1-3). In order to be competitive in gaining employment,
graduate paramedics must demonstrate that their education
has successfully equipped them with the communication,
knowledge, professionalism and clinical skills to be deemed
‘work ready’ as a paramedic (1,4).
In 2010, Willis et al undertook a study to identify what Australian
state ambulance service paramedics, undergraduate paramedic
students and paramedic academics across six Australian
states considered to be work ready in professional paramedic
practice (5). This study reported there was disparity in graduate
attribute expectations between the paramedic practitioners
and academics, with paramedic practitioners expecting
students to be able to function immediately in an ambulance
in both non-urgent and emergency patient presentations on
commencing employment (5). However, paramedics suggested
that typically graduates lacked essential communication and
interpersonal skills, on-road experience and (often) the maturity
required to effectively navigate shift work and the professional
role of a paramedic (5). Subsequent studies have highlighted
the expectations, experiences and foundations of quality
clinical placements for undergraduate paramedic students to
prepare them for work readiness (4,6-10) with recent literature
advocating that interprofessional placements in diverse clinical
settings are the key to improving undergraduate allied health
student knowledge and both clinical and soft skills (2,6).
Despite all undergraduate paramedic students having clinical
placement experiences embedded in their university education,
Willis et al suggest paramedic graduates find the transition to
professional practice overwhelming and feel underprepared for
their new professional roles upon commencing employment
with an emergency ambulance service (5).
Although the challenges and stresses aligned with the
transition from undergraduate paramedic student to registered
paramedic are sparsely described in the literature, multiple
studies from other clinical professions such as nursing and
medicine have similarly found that graduates report low feelings
of preparedness when they transition to professional practice
(11-14). These students report that fear of making mistakes,
increased responsibility, lack of confidence in their own clinical
competence, facing new situations and environments (14,15)
communicating with families (16) and time pressures led to

them feeling underprepared on entering the workplace and
felt it negatively impacted their ability to deliver quality care
(17). Given the unpredictable and uncontrolled environment
paramedics work in, it is essential that undergraduate
paramedic students are exposed to a range of situations to
better ensure their preparedness for their dynamic workplace
environment.
A traditional paramedic shift pattern consists of two 10-hour
day shifts followed by two 12 to 14-hour night shifts. In the
university education setting, paramedic clinical classes and
external placements often occur during the day or early evening
and are usually of a lesser duration than full paramedic shifts.
Undergraduate paramedic training over the course of a night
shift is an often-neglected part of university education and
may contribute to undergraduate paramedic students being
unfamiliar and unprepared for the demands of shift work, in
particular night shift, on commencing employment with an
ambulance service (1,18).
Providing students with an immersive simulated night shift
learning environment, with exposure to the dynamic and
fatigue-inducing demands of night shift work, in a safe
and controlled setting, has the potential to better ensure
undergraduate students are work ready at the time of
graduation. The aim of the present study was to develop,
trial and undertake a preliminary evaluation of an immersive
simulated night shift learning experience, designed specifically
for undergraduate paramedicine students, making use of live
patient actors as well as realistic simulation scenarios, prehospital settings and equipment.

Methods
Participants
A convenience sample of 24 volunteer participants was
compiled from the 2017 cohort of students enrolled in a
three-year, full-time Bachelor of Science (Paramedicine) at
Edith Cowan University (ECU) in Western Australia. The mean
age of the participants was 22.8 years (standard deviation =
3.6); 63% were male and 37% were female. Students were
eligible to participate in the study if they were second-year
students who were enrolled in the unit entitled Clinical Skills for
Paramedic Practice 2. In this unit, the necessary clinical skills
and theoretical knowledge required to successfully undertake
the simulation-based scenarios for this study were consolidated
and/or taught.
Student participants were familiar with simulation-based
learning environments, as this style of teaching is frequently
used for repetitive practice of clinical assessment and treatment
in the Clinical Skills for Paramedic Practice 2 unit, as well
as other practical units taught throughout the undergraduate
degree.
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However, before the study, students had no exposure at
university to full simulated paramedic shifts (day or night),
limiting simulation-based exposures to single simulated
scenarios.

Ethics

Recruitment took place at lectures and via online postings on
the course and unit learning management system (Blackboard)
website. Information provided to the students invited them to
participate in a single simulation-based paramedic night shift
that would involve scenarios which would build on the theory
and clinical skills in their Clinical Skills for Paramedic Practice
2 unit. Informed consent was gathered by participants after
attending an information session and receiving an information
letter detailing the study background and their entitlements as
participants. Participants were randomly assigned into pairs, ie.
partners that remained together over the course of the shift, to
mimic the traditional paramedic workplace. Due to resources
and time constraints, only 24 participants were able to take
part in the research. Data was collected on two separate nights
during semester 2, 2017.

Simulation design
Study investigators used an online survey to ask a convenience
sample of 10 currently employed paramedics working in
metropolitan Perth to estimate how many jobs they would
typically attend on a busy night shift and the most common
types of cases they attended. The respondents to this survey
reported that the average number of ‘jobs attended’ was 10 and
the most common jobs were developed into carefully designed
clinical simulation scenarios (Table 1). Study investigators
worked with paramedic educators and simulation experts
closely to ensure that tasks participants were expected to
perform in the simulations were realistic, within the clinical
competency parameters of the participants and could be
effectively simulated with existing equipment and infrastructure
at ECU.

This project was approved by the ECU Human Research Ethics
Committee (#18112).

Table 1. Clinical scenarios undertaken by students during the night shift simulation
No.
Scenario
Initial clinical information
1
Dr request
Your patient is an elderly adult person who is complaining of severe pain in their hip area after a
(hospital transfer)
fall at home (aged care facility). The patient is on the floor on arrival with an enrolled nurse (EN) in
attendance.
2
Shortness of breath Your patient is a 29-year-old person who is complaining of severe shortness of breath. They are in
(asthma)
their bedroom sitting upright. The patient has a history of asthma which is usually well controlled by
Ventolin as directed by their physician.
3
Assault
Your patient is a 32-year-old person who has been stabbed in the upper right thigh after an
(penetrating injury) altercation with a stranger. They are sitting on the pavement. The patient did not hit their head and
had no loss of consciousness.
4
Chest pain
Your patient is a 52-year-old security guard who has been under tremendous stress at home due
(cardiac)
to a divorce. They have had a few episodes of mild chest pain over the past few weeks but they
attributed it to stress. This evening while walking around the university campus, intense chest pain
came on suddenly and is radiating up into their jaw.
5
Cardiac arrest
Your patient was walking home from a party with friends when they collapsed suddenly. The
patient’s friend tried to get them to respond and called 000 when they did not. Bystander CPR was
initiated at the direction of the 000-call taker and chest compressions are being performed as you
arrive. CPR has been in progress for 5 minutes.
Your patient has a history of depression and generalised anxiety disorder. They have recently
6
Mental health
broken up with their partner of 4 years (1 week ago). Since then the patient has been very anxious
(threatening
suicide)
and depressed. The patient tried calling their former partner and after they did not answer their calls
they are now threatening to jump from a significant height.
7
Fall <2 m
Your patient is an elderly person who has fallen over at home in their bedroom. They fell onto an
outstretched arm, there is obvious deformity in the forearm, swelling and it is extremely painful.
There is an abrasion and bruising in the area but no signs of the bone breaking the skin.
8
Traumatic injury
Your patient was cutting vegetables and has cut their finger. They state it was bleeding significantly,
(minor)
however on your arrival there are no signs of active bleeding.
9
Altered conscious Your patient is a 20-year-old person who has been at home drinking alcohol with friends for the past
state
6 hours. The patient has a past history of diabetes.
10 Generally unwell
Your patient is a 23-year-old person with cold virus symptoms including, runny nose, sore throat,
and tiredness which they have had for the past two days.
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The presentation order of the 10 scenarios was randomised for
the six paramedic crews (paired crews) participating on each
night and all participants attended the scenarios in Table 1 at
some point during the night shift.
To increase realism, the simulation design included the roles of
patients and other relevant scene personnel. These roles were
played by volunteer actors who were first-year undergraduate
paramedic students enrolled in the core unit entitled Clinical
Skills for Paramedic Practice 1.
Pre-simulation preparation
In the week before each of the scheduled night shift
simulations, all participants were required to attend a mandatory
information session. Volunteer confederate actors and scenario
chaperone/facilitators were also required to attend separate
training sessions. Study participants and actors were briefed on
the logistics of how the night would run and were informed of
the following safety measures to ensure they were prepared for
the demands of the night shift:
• In the night leading up to data collection you should ensure
you get (at a minimum) 8 hours of sleep. If you have not
had at least 8 hours of sleep, you should inform study
investigators.
• You should also attempt to nap for 2–3 hours during the day
prior to data collection.
• It is imperative you organise your own drop-off and pick-up
to and from the university campus before and after data
collection. You will not be eligible to take part in the study if
you drive to or from ECU on the day of your assigned data
collection.
Both study participants and actors were provided with
information verbally and in writing regarding the risks
associated with sleep deprivation and the possible effects
on cognition, the importance of maintaining adequate sleep
throughout the course of the study and the increased risk of
accidental injury.
Actor and scenario facilitator training
All confederate actors and scenario facilitators attended
an independent 3-hour training session in the week before
data collection. This session provided actors with training in
how to accurately simulate the injuries and medical ailments
associated with clinical presentations of their allocated
patients (Table 1) and the scenario facilitators were provided
with training on how to objectively facilitate the simulations.
This training was essential to ensure all confederate actors
and scenario facilitators were familiar with the scenario
requirements to maintain consistency in information cues
provided to participants across all simulated scenarios.
Scenario facilitators also attended and passively observed the
confederate actor training to better gauge these information
cues and align the presentation of clinical information for each
scenario.

Procedure – ‘the night’
The simulated night shift began at 18:00 on a Thursday evening
and finished at 07:00 on a Friday morning with 12 participants/
six paramedic crews per night. Participants were dispatched
to a ‘job’ (simulated scenario) and accompanied by a scenario
facilitator who led them between scenarios, this included car
travel on a pre-determined route inside the university campus.
The car travel was undertaken using ECU fleet vehicles which
simulated the travel time associated with traveling to a scene
from the ambulance station, travel to hospital, and travel back
to the ambulance station. In the interest of participant safety
over the course of the night shift, the Stanford Sleepiness Scale
(19) was used before driving to each scene and on the way
back to ‘hospital’ or ‘ambulance station’ to ensure drivers were
alert enough to drive a vehicle. If a participant operating as the
‘driver’ reported a degree of sleepiness score of five (foggy;
losing interest in remaining awake; slowed down) or more on
the scale, the scenario facilitator accompanying the crew was
required to walk them back to the ‘ambulance station’, with the
remaining scenario simulations to be undertaken by travelling
on foot. At no time during the study did this occur.
On entering each simulation scene, participants were met
by a patient and at least one bystander (both confederate
actors). The scenario facilitators escorting the participants
between scenarios provided important clinical information
that was unable to be obtained from visual cues at the scene,
assessment of the live patient or from the bystander/s (ie.
pulse rate, blood pressure and temperature). Participants were
required to assess and treat the patient and to either prepare
them for transport to hospital or refer them to an alternate
care pathway. Participants were instructed to perform all
assessments and non-invasive treatments as they would if
they were working to provide professional paramedic services,
while invasive treatments (ie. cardiopulmonary resuscitation,
cannulation) were undertaken on simulated skills task trainers.
Simulations ended once the patient was moved onto the
stretcher and ready to be loaded into the ‘ambulance’. This
triggered facilitators to escort participants back to the car
to ‘drive to hospital’ while the patient would be assisted off
the stretcher and would then walk (with the stretcher) to the
simulated hospital emergency department where they would
then resume waiting in the ambulance triage area on the
stretcher in preparation for paramedic handover to the triage
nurse. Participants returned to the their ‘ambulance station’
every 2 hours to restock consumables in their ambulance
response bags and attend to personal physical needs before
being dispatched to their next job.

Analysis
The day following data collection, participants were sent a link
to an online questionnaire via their student email address. All
participants who completed the survey did so within the hours
of 15:00 to 18:00 the day after the night shift simulation.
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Each participant was asked to rate their satisfaction with the
simulated night shift, perceived learning value, perceived
realism of the night shift, whether (hypothetically) they would
be interested in undertaking another simulated night shift
that same night, and if the exercise should be incorporated
into the standard undergraduate curricula. Questions were
asked utilising 5-point Likert scales (1 = strongly disagree; 5
= strongly agree). Respondents also had the opportunity to
provide additional comments regarding their experience via
an open-ended text box. Likert scale ratings were analysed
using descriptive statistics (Microsoft Excel) to summarise
perceptions of the simulated night shift. Thematic analysis
was used to analyse qualitative statements to open ended
questions. Study investigators individually examined the text
box responses, reviewed the comments collectively and then
agreed on common themes related to the aims of the study.

Results
A total of 23 (96%) of the participants completed the online
survey the day following their simulated night shift. Of these
respondents, 100% indicated they either agreed or strongly
agreed with the statement: ‘I enjoyed participating in the
paramedic night shift simulation’. However, only 61% either
agreed or strongly agreed with the statement: ‘Given the
opportunity, I would be excited about the concept of completing
another simulated paramedic night shift tonight’. The remaining
39% who did not agree they would be excited to participate
again the following night, provided comments via open-ended
text box such as:
• ‘I am still exhausted from last night’
• ‘I am still tired and my clinical care would suffer’
• ‘Already feeling lethargic. I think my performance would
exponentially decrease’.
A high portion (87%) of respondents agreed or strongly
agreed with the statement: ‘Did the exercise do a good job of
replicating a realistic paramedic night shift?’ The remaining
13% were neutral with no respondents disagreeing with
the statement. Regardless of how strongly the participants
perceived the realism of the simulation-based night shift, the
common themes provided in the text box regarding the most
realistic aspects among respondents included the simulation
design (specifically the case mix), utilisation of ‘live’ patient
actors and bystanders, driving (to scene, to hospital and back
to station), the handover at ED, and the long hours of the
simulation. They wrote:
• ‘The timings of being at a patient, driving to hospital, giving a
handover, driving back to depot’
• ‘The actors were great, and it’s good not knowing the
patients’
• ‘There was a large variation of scenarios which allowed us
to grasp all types of call outs a paramedic could receive on
a night shift. Also, our last scenario was a resus at 6am in
the morning. It was quite challenging to complete especially
after a full night’.

The theme that emerged in the written responses regarding
the unrealistic aspects of the simulated night shift included the
simulation taking place in familiar university environment, being
unable to assess and treat the patients while in the ambulance
on the way to hospital and the absence of a requirement to
complete patient care records (PCR):
• ‘…extending the patient care into the ambulance and on the
way to hospital…’
• ‘I think having even some PCR paperwork would have been
good… and helped with my handovers’.
Nearly all (96%) of respondents agreed or strongly agreed with
the statement: ‘I would encourage the university to incorporate
this exercise into the standard undergraduate curricula’. The
remaining 4% were neutral with no respondents disagreeing
with the statement. When asked the statement: ‘Did the
exercise provide a valuable learning experience?’, 100% of the
respondents agreed or strongly agreed.
The final survey question asked: ‘Are there any other comments
you would like to make?’ Some respondents wrote:
• ‘…Have a real paramedic there to debrief and correct any
thing that was wrong through the night’
• ‘The night shift was a valuable learning tool that has helped
me to understand what a paramedic night shift is like and
also allowed me to push myself and strengthen my skills’.

Discussion
The present study sought to gauge participant satisfaction,
the perceived learning value and the perceived realism of
a simulated paramedic night shift among undergraduate
paramedicine students, as well as whether students felt
the experience was worthy of integration into standard
undergraduate curricula. Furthermore, this pilot study aimed to
assess the feasibility of providing a 13-hour paramedic night
shift with adequate levels of fidelity to be of perceived benefit to
students given current equipment and infrastructure available.
With respect to our first study aim, every respondent agreed
that the simulated night shift was enjoyable and provided a
valuable learning experience. The apparent value to participant
learning was further emphasised by their positive responses
encouraging incorporation of the experience into the standard
undergraduate curricula. Conversely, despite the reported
levels of satisfaction and perceived value to learning, few
students were enthusiastic about the prospect of completing
a second night shift the following night. However, open-ended
comments suggested this was mostly attributable to tiredness
from the first night, as opposed to a lack of interest from a lack
of fidelity or perceived learning value. Interestingly, the typical
paramedic roster sees paramedics undertake two back-to-back
night or evening shifts of at least 12 hours duration, suggesting
that these students would have felt less than optimistic about
their willingness and capacity to undertake their next shift.

05

Miles: Simulated night shift for paramedicine students
Australasian Journal of Paramedicine: 2020;17

This reported lack of motivation to undertake a subsequent
night shift highlights that despite a night-shift preparation
session and information, the participants need further education
strategies to assist them with preparing to effectively navigate
shift work and the associated cumulative effects of night shift
work on the body’s circadian rhythm (21). Although, we do
acknowledge a possible alternate interpretation of this data
could be that the undertaking of the simulated night shift was a
novelty for students which had worn off following its completion.
Of further alarm was some of the participants suggesting
concern over the quality of their clinical care given their fatigue
levels if they were required to undertake a second night shift.
These comments demonstrate some insight into the perception
of their own clinical capabilities, suggesting that potentially
putting students outside of their comfort zone by attending
two back-to-back simulated night shifts could enhance their
understanding of the inherent requirements of shift work. This
perhaps reiterates the importance of exposing students to night
shift work before their entry into the paramedic workforce so
they better understand their own limitations when operating
under fatigue. Previous research suggests that inadequate
sleep in medical professionals who undertake shift work leads
to increases in perceived medical errors and a greater risk
of developing stress and depressive conditions early in their
careers (21-24).

Strengths and limitations
This simulation exercise allowed participants to not only
experience the lifecycle of each job (scenario) from dispatch
to handover at hospital, but also repeating this over the course
of a 13-hour long shift as would happen in real-world practice.
Furthermore, the simulated nature of the scenarios allowed for
consistency across scenarios ensuring all participants received
the same learning experience, which is not possible from
learning occurring within the clinical placement setting that is
reliant on random patient presentation (25-26). Furthermore, the
learning experience was able to be provided to undergraduate
paramedic students with pre-existing equipment and
infrastructure, utilisation of voluntary patient actors (in-kind
contribution), and with only a small budget of approximately
AUD700 for vehicle fuel.
Study investigators recognise that the data to support this
exercise is limited to participant perceptions and that as
students volunteered for this study it may be subject to selfselection bias with more motivated students self-selecting into
voluntary participation. The participants’ university training
does not involve them undertaking regular night shifts as part
of the degree and their previous experience with night shift is
outside of this training is unknown. As such, study investigators
acknowledge that the students’ reference point for commenting
on the realism of the night shift simulation may be limited to
perceptions rather than lived experience. Although the research
design is innovative, the small sample size due to time and
resource constraints restricts our ability to generalise the results

to a wider population of undergraduate paramedicine students.
Further, the 10 scenarios incorporated in the study design were
determined by surveying a small sample of paramedics working
in metropolitan Perth and may be greater than the average
number of jobs attended in other regions.
These limitations notwithstanding, it is clear that students
found value in the experience and felt it would be of benefit
for other undergraduate paramedicine students to complete
a similar experience to better understand the challenges of
overnight paramedic shift work. Future research could seek to
re-examine similar simulated experiences, including successive
night shifts, with greater sample sizes, ideally with mandatory
participation so as to eliminate self-selection biases. It would
also be of interest to gauge previous night shift experience
and to what extent the fatigue some participants suggested
they experienced over the course of the simulated night shift
impacted on their clinical performance, given some of the
open-ended comments provided in our feedback survey. A
combination of videoing each simulation and using student
participant self-assessment, peer-assessment and selfreflection of clinical performance in the weeks following the
simulations, may also work to further enhance student learning.
This is worth considering as an inclusion and improvement to
future study designs in this space.

Conclusion
Embedding realistic night shift training through simulation
not only replicates real life practice, but also has the ability to
provide a high level of consistent clinical practice exposure
across the course of an undergraduate degree, something
that has previously been identified as an uncontrollable
deficit of the traditional clinical placement model (25,26). This
research advocates for the inclusion of simulated night shifts
into the standard undergraduate curricula as it is perceived by
students to be realistic, enjoyable and to provide a valuable
learning experience. Further, while such training does require
an investment of in-kind resources, it can likely be provided
by most education institutions with minimal extraneous costs.
With changes to higher education funding as a result of federal
budget cuts to the sector, vigilant consideration needs to go into
undergraduate course and unit design, and budget allocations
need to consider where to best allocate funds to improve the
education and training of our undergraduate students (27).
Ideally, these outcomes should be repeated via a larger-scale,
preferably multi-site, replication study before educators invest
heavily in implementing changes into curricula at the expense of
other teaching and learning activities.
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