EDUCATIONAL RESEARCH IN ACTION
Observed improvements in an intern’s ability to initiate critical emergency skills
in different cardiac arrest scenarios using high-fidelity simulation

Objective: The objective of this study was to report observed changes in an intern’s ability to initiate critical emergency
skills in different cardiac arrest scenarios with high-ﬁdelity simulation over a 10-month period.
Methods: One intern’s performance was retrospectively analyzed using video recordings of 4 simulations at different
stages in the training program. The key outcome was the duration of time expired for 4 critical skills, including
activating the emergency response system, initiating cardiopulmonary resuscitation (CPR), using an automated external
deﬁbrillator (AED), and passively administrating oxygen.
Results: The intern became more efﬁcient in each subsequent simulation for activating the emergency response system
and initiating CPR. The time to use the AED stayed relatively constant. The administration of oxygen was inconsistent.
Conclusion: An improvement in the speed of applying emergency critical skills was observed with this intern. These
improvements in skill may improve patient outcomes and survival rates. We propose further educational research with
high-ﬁdelity simulation in the area of assessing emergency skills.
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INTRODUCTION
High-ﬁdelity simulation (HFS) is used to help prepare
students in many disciplines.1–5 HFS in this article is
deﬁned as the use of technology manikins to create a
lifelike situation for which the student has total suspended
disbelief, allowing the student to practice particular
technical or communications skills in a safe environment.6
Simulation provides a safe approach to learning, allowing
students the opportunity to practice and learn in an
environment that approximates reality.7 Students have
shown a preference for full-scale simulations because they
can address their underlying fear, lack of conﬁdence, and
lack of exposure to clinical situations.8 While students’
skills and marks have increased after a simulation
experience, there have been mixed results when used in
objective structured clinical examinations.3
To our knowledge, our college is one of the ﬁrst in the
chiropractic profession to explore the use of HFS in
emergency skills training, in this case cardiopulmonary
resuscitation (CPR). Earlier research at our institution
reported high levels of usability, satisfaction, and achievement of outlined learning objectives with using HFS for
emergency response in an environment simulating a
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chiropractic ofﬁce.1 Our reported simulations consisted
of groups of 6–9 participants, each of whom selected the
simulation role (eg, doctor, spouse, receptionist, etc).
While there have been many emergency simulation
experiences at our institution, there has been only 1 intern
who has assumed the role of doctor in an HFS more than
once, and there are no others who were observed in an
environment outside the simulation laboratory. This has
allowed a unique opportunity to follow 1 intern’s
performance through 4 cardiac simulations, 3 in a
simulation laboratory and 1 in a teaching clinic. Thus,
the purpose of this article is to report observed changes in
an intern’s ability to initiate critical emergency skills in
different cardiac arrest scenarios with high-ﬁdelity simulation over a 10-month period.

METHODS
The intern in this report completed 4 simulations during
3 different sessions. As prerequisites to enter the clinical
internship and before participating in the ﬁrst simulation
session, the intern had been certiﬁed in basic ﬁrst aid and
CPR and completed a course in emergency care. Both
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Table 1 - Times (Seconds) to Initiate Critical Procedures, with Time 0 Being When the Manikin Became ‘‘Unconscious’’

Time
Time
Time
Time

9–11 activated
of first CPR compression
of first AED shock
oxygen was administered

Simulation 1

Simulation 2

Simulation 3

Simulation 4

þ3
þ114
þ162
Not completed

43
þ17
þ127
þ72

58
þ32
þ142
Not completed

63
þ38
þ151
þ93

CPR indicates cardiopulmonary resuscitation; AED, automated external defibrillator

To assess competency, the manikin was deemed to be
unconscious and unresponsive when the manikin’s eyes
closed. This was recorded as time 0. At this point, there
were no vital signs and 0 responses from the manikin to the
intern acting as the doctor. Following this point, the video
was stopped and the time was recorded at each point that a
critical skill was initiated. The initiation of 911 was marked
as the time when the intern instructed another participant
to call 911. The initiation of CPR was recorded at the
moment the ﬁrst chest compression occurred. Time to
oxygen administration was the moment the oxygen mask
was placed on the patient and the oxygen tank was turned
on. Finally, time to AED use was recorded as the moment
the ﬁrst shock was delivered. The difference between time 0
and the time of event initiation was recorded. This study
was approved by Canadian Memorial Chiropractic College research ethics board.

RESULTS
The intern was more efﬁcient in each subsequent
simulation experience (Table 1). The call to 911 was
initiated sooner in each subsequent simulation. In the ﬁrst
simulation, 911 was activated after the manikin became
unconscious; however, in the following simulations, 911
was called when signs and symptoms of cardiac distress
were present. The ﬁrst CPR compression occurred 85%
faster in the second scenario compared to the ﬁrst. CPR
compression was initiated during the third and fourth
scenarios sooner than in the ﬁrst scenario, but not as early
as the simulation immediately following the debrieﬁng
session. The time to the ﬁrst AED shock decreased 22%
immediately after the debrieﬁng, but this improvement was
not maintained in the third and fourth simulations.
Oxygen administration was inconsistent.

DISCUSSION
In the ﬁrst simulation experience, the intern performed
adequately with regard to initiating the critical steps for a
cardiac event. In the second simulation experience, all
critical skills were initiated sooner than in the ﬁrst
simulation. The debrieﬁng process helped the student
recall previous educational lessons and allowed for
application in a more efﬁcient manner. In the third
simulation experience, at an 8-month follow-up, the
intern performed better than the baseline level but not
quite as well as the second simulation. Finally, in the
clinical simulation, the fourth experience, the intern
performed substantially better than the baseline levels,
suggesting the ability to transfer knowledge from the
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courses involved repetitive task training, however neither
used HFS.
The ﬁrst session was a novel experience in the
simulation laboratory and was part of the intern’s
academic requirements. The intern had no knowledge of
events that were to take place. A high-ﬁdelity manikin
(Gaumard Susiet S2000 model, Gaumard Scientiﬁc,
Miami, FL) was used to simulate a patient in cardiac
arrest. This simulation allowed the intern to apply
knowledge from the classroom and provide a baseline to
compare all following scenarios. Following the ﬁrst
simulation, a debrieﬁng took place. Feedback on the
intern’s performance in the role of doctor was provided,
and the laboratory coordinator also demonstrated proper
use of relevant equipment. During this debrieﬁng process,
a prerecorded reference video tape was also shown,
offering further feedback on appropriate actions that
could have occurred in the management of this type of
emergency scenario.1
The second simulation occurred immediately upon
completion of the debrieﬁng process. The third session
was a planned follow-up in the simulation laboratory,
which occurred 8 months later. The fourth simulation
session occurred outside of the simulation laboratory in one
of the institution’s teaching clinics 9 months after the initial
simulation.
In the fourth HFS, the manikin was set up in a clinical
care room, without the intern’s knowledge, to observe if
the skills learned in the ﬁrst 3 simulations were transferable
to an environment external to the simulation laboratory
setting. The intern entered the room expecting to take a
history and perform a physical examination on a new real
patient; however, the high-ﬁdelity manikin was in the
room. The manikin reported signs and symptoms of
cardiac arrest in progress while the intern conducted a
history.
For this report we retrospectively analyzed the 4 recorded
video sessions of the simulated cardiac arrest scenario. The
videos were stored in a bank of recorded videos. The authors
analyzed the videos to objectively track any improvements in
emergency care competence and/or efﬁciency. Competence
was deﬁned by the intern’s response to carry out the following
actions: initiate a call to 911, initiate CPR, administer oxygen,
and utilize an automated external deﬁbrillator (AED)
machine. The efﬁciency of these critical skills was noted by
the student’s response time to initiate these actions relative to
when the simulated patient became unconscious and was
unresponsive. All times were recorded on a standard
recording sheet (Appendix A available to download at
www.journalchiroed.com).

166

respect to oxygen administration for cardiac arrest.
Typically, ﬁrst-aid and CPR certiﬁcation is focused on
CPR and AED administration, with minimal emphasis on
passive oxygen.14 Lack of familiarity and/or decreased
understanding of the importance of oxygen administration
may be another reason for its inconsistent administration.
This study illustrated how HFS may be used to prepare
an intern for emergency situations and how the HFS
environment may provide students with a near real-life
scenario to practice emergency skills and clinical decision
processes without the fear of negative consequences.
Literature has shown that the development of technical
emergency skills increases patient outcomes and survival
rates.9,10,13,14 Reporting on how this intern’s efﬁciency
improved with the use of HFS is worthy of mention and
deserving of further investigation as a means of increasing
patient outcomes and survival rates. Publishing this type of
research will, it is hoped, promote further questions and
investigations to assess HFS and its use in chiropractic
education.
The focus of the study was to describe objective
measurements of critical technical skills. It did not include
more subjective assessments of the simulation process such
as proﬁciency of the critical skills or maintaining control
over the ofﬁce. A more comprehensive way of assessing
student performance is an important area of future
research. By design, this study is retrospective in nature
and, as such, cannot draw conclusions about the association between the improved efﬁciency of performance and
the simulation laboratory experience. Currently, it is not
known if the improvements are due to the HFS experience
or the repetition of practical skills. Therefore, in the future,
prospective studies with a larger sample size could add
valuable information regarding the role of simulation
experiences in health care education.

CONCLUSION
After an HFS exercise, followed by an educational
debrieﬁng component, a student’s efﬁciency at initiating
critical emergency care procedures increased and was
maintained in subsequent planned and impromptu simulations. These improvements in skill efﬁciency may lead to
an increased chance of survival for a patient in a cardiac
event. Further research is warranted to determine if other
students are at this level of competency and to what extent
simulation can enhance or further develop their skills.
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simulation laboratory into a clinical setting. This is
consistent with literature demonstrating that simulation
can improve skills, which is the focus of the simulation.2,3
In each subsequent scenario, the intern initiated 911
earlier. The response changed from a reactive approach
(calling emergency services after the patient fell unconscious) to a more proactive approach of placing the call
upon recognition of the signs and symptoms of a cardiac
arrest. Earlier recognition of cardiac arrest has shown
improved outcomes by initiating the chain of survival
quicker.9 Given that quicker ambulance response times
increase the survival rate of a patient in cardiac arrest,
calling 911 earlier can increase a patient’s chances of
survival.10 Speciﬁcally, survival rates for initiating 911 are
6% for a 15-minute response time, 8% for 8 minutes, and
10%–11% for 5 minutes.10 It must be noted that in this
study we did not record the information provided on the
hypothetical 911 call, only when it occurred. The proper
information can allow the emergency medical dispatcher to
recognize the cardiac arrest and send the appropriate
medical response.11 Future research should also look into
the information given during a simulated 911 call, as it
may have an effect on simulation task times and may be a
limitation of this work.
The intern initiated CPR quicker after the patient fell
unconscious in the second experience as compared to the
ﬁrst. This may be due to the intern’s abilities to recognize
the symptoms of a cardiac arrest. Chest compressions
started 85% faster in simulation 2 compared to simulation
1. The time to start CPR in simulations 3 and 4, while
slower than the second simulation, were 72% and 67%
faster than the ﬁrst simulation. In simulation 2, CPR
started with the patient on the examination table, while in
stimulations 3 and 4 CPR started after the patient was
transferred to the ground, which may account for the
slower timing in the latter 2 simulations. According to the
2010 American Heart Association guidelines for CPR,
early initiation of CPR can double or triple a patient’s
chances of survival.9 It is possible, therefore, that the
decrease in the amount of time to initiate CPR after
receiving feedback, as seen in this report, may positively
affect the survival rate of a cardiac arrest patient.
The timing of the ﬁrst AED shock was 22% faster in the
second experience, after the debrieﬁng process, but
regressed back toward baseline in the third and fourth
scenarios, with only a 12% and 7% improvement,
respectively. It should be noted however, that using AED
within 4 minutes of cardiac arrest improves survival rates12
and that in all scenarios the intern initiated AED well
within this time frame.
The administration of oxygen was the only skill that did
not demonstrate a pattern of improvement or consistent
application. Passive oxygen administration has been
shown to increase cardiac arrest survival rates in witnessed
events compared to bag-mask-valve ventilation (38.2% to
25.8%).13 The student did not administer oxygen initially
or during the third simulation. This may be reﬂective of the
placement of the equipment, as the intern administered it
when it was it was visible and easily accessible. Additionally, it is possible that the intern lacked training with
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