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Abstract

Simulation experiences are a mandatory part of nurse anesthesia programs. Simulations
are intended to improve students’ skills in a safe environment, but their effects on cognitive
knowledge and confidence are not well documented. This study provided 28 student volunteers
with additional simulation opportunities. The experimental group participated in additional
simulation experiences and the control group did not. Both groups took a pre- and post-test
designed to measure confidence and test students’ knowledge. The pre- and post-test scores were
compared between the two groups. Despite the perceived importance of simulation, no
significant relationship was demonstrated between additional simulation scenarios and cognitive
improvement. There was also no significant change in confidence levels regardless of simulation
participation or frequency.

Introduction

Simulation is an integral part of many healthcare education programs. It provides an
environment in which students can practice without the possibility of harming patients. It also
enables instructors to evaluate performances they would otherwise be unable to directly
supervise. For example, the use of simulation to evaluate students’ ability to prepare and trouble

shoot anesthesia machine functions. The application of simulation before integration into the
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clinical field has proven advantageous when encountering common anesthesia machine
malfunction situations.

Simulation courses are incorporated throughout Marian University’s DNP CRNA
program, each with its own syllabus and course expectations. Structured course calendars include
one required lab hour weekly. However, many professors stress the importance of add itional lab
hours, citing them as essential to passing test outs and being prepared for clinical experiences.
While many programs offer open lab hours, they are not required at Marian University. These
additional hours are often self-taught, overseen by upperclassmen, or lead by faculty. The time
students allot to volunteer simulation can make an overall impact on readiness toward student
integration into the clinical arena, as demonstrated in their response to common anesthesia
machine malfunctions. Despite this, the current course syllabi for first year CRNA students at
Marian University do not contain open lab requirements and there is little to no literature
available to support voluntary simulation hours. This project attempted to determine if there is a
statistical correlation between voluntary simulation experiences and students’ readiness to
manage common anesthesia machine malfunctions. In addition, this project looks to assess
participants overall readiness for integration into the clinical setting based on self-perception.
This paper addresses this gap in literature and provides students and professors with data
regarding the impact, or lack thereof, regarding extra simulation experiences.

Background

Simulations are utilized by graduate nursing programs throughout America. Regardless
of the wide use of simulation experiences, the Council on Accreditation of Nurse Anesthesia
Educational Programs, COA, does not have a set requirement for simulation time (COA, 2019).

They do, however, allow for certain simulation experiences, such as central line placement, to
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replace a limited number of clinical experiences. Despite the assumed importance of simulations
within CRNA programs, little research is available regarding simulations within the DNP
environment. Even less research is available to guide instructors on required practice hours in the
simulation lab.

It has been well documented that simulation experiences can improve self-confidence and
perceived preparedness for clinical experiences within nursing programs (Basak et al., 2019,
Tamaki etal., 2019, Li, J. et al., 2019). Marian University SRNAs are highly encouraged to
attend open-lab hours to practice specific skills, such as machine checks and failures, but these
are not required by the university nor is a specific number of hours recommended.

Anesthesia machine tests and failure assessments are one of the first skills listed in the
simulation curriculum for first year SRNAs at Marian University. Even with the basic familiarity
obtained during required lab hours, SRNAs may be ill prepared to respond to anesthesia machine
failures during the perioperative period. Loeb et al. (2019) state that misuse or malfunction of the
anesthesia machine accounts for 1-2% of lawsuits involving anesthesia personnel. The majority
of anesthesia delivery equipment claims, although infrequent, were a result of provider error. In
fact, a study by Mehta et al. (2021) found that 85% of claims made regarding anesthesia
equipment were due to provider error, and 35% were preventable by paranesthesia machine
checks. Such malfunctions can result in very detrimental outcomes for the patient and the
anesthesia clinician.

Anesthesia machine and equipment malfunctions are often unpredictable. Therefore,
diligence must be taken to ensure all proper equipment has been checked by the anesthesia
provider before its use. Mehtaet al. (2021) state that misconnections of the breathing circuit are

among the most common preventable issues that lead to patient injury. Furthermore, anesthesia
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gas delivery equipment constitutes 20% of reported events related to critical incidents (Mehta et
al., 2021). Such events included ventilator problems (17.9%), vaporizer problems (5.1%), leaks
in the circuit (9.6%), and gas supply issues (1.9%). These are all scenarios that can be simulated
in a safe, positive environment. Light anesthesia, which can result in patient injury and recall,
occurs in up to 71% of vaporizer malfunction (Mehta et al., 2021). These events were often due
to user error resulting from unfamiliarity with equipment or memory lapse (Mehta et al., 2021).

Most anesthesia machine malfunctions are related to user error, therefore establishing a
fundamental understanding of how this equipment works is vital to patient safety. SRNAS must
develop the ability to recognize and address anesthesia machine failure within the intraoperative
period. This education can be provided in a safe, controlled environment with the use of high-
fidelity simulation scenarios. It is possible that students who volunteer to participate in
simulation scenarios may be better prepared to prevent, recognize, and intervene in anesthesia
machine failures sooner than those who do not, thus reducing the risk of harm to the patient.
Problem Statement

There is an inconsistency between professors’ expectations and course syllabi regarding
simulation hours. While there is some evidence that simulation prepares students for clinical
experience, there is no consistent recommendation for open lab hours. The skills students learn
regarding machine checks and failure solutions directly affect patient safety. Considering the
significance of anesthesia machine malfunctions, it is essential that students be as prepared as
possible to trouble shoot issues while maintaining patient safety in the operating room. Students
who attend simulation more often may establish a more robust understanding of the anesthesia
machine components and respond to unpredictable machine equipment failures quicker. Inorder

to address this, a quality improvement project was performed to assess how voluntary, additional



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

simulation scenarios affect perceived preparedness and technical skills in first year Marian
University SRNAS.
Needs Assessment & Gap Analysis

Currently, Marian University SRNAs begin simulation courses in their first year, the
semester prior to beginning clinical experiences. While they have a structured syllabi with a
course calendar, they do not have a recommended number of practice hours. As is, students are
expected to attend lab for one hour each week to learn a pre-determined skill. They are put
through “test-outs” to assess their knowledge regarding that skill on a later date, usually a week
to a month after their initial learning experience. During this time, they do not revisit that skill
during formal lab hours. Additional simulation times are offered to become more familiar with
the equipment throughout their first year. These extra hours are voluntary and are left open to
students to participate at their discretion.

Although DNAP staff encourage students to take advantage and utilize these open hours
for more practice throughout their first year, current student participation is low. Discussions
with DNAP staff revealed a general agreement that first-year anesthesia students should attend
simulation lab more frequently to foster and solidify skills learned. In order to ensure student
participation, Marian University needs to specify its simulation expectations, including open lab
hours, within its syllabi. Prior to including additional requirements, however, data needsto be
presented to validate the effectiveness of additional practice hours. This project has examined
how additional simulation scenarios affect SRNAs’ cognitive and perceived progress towards

being prepared for clinical experiences.
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Aims & Objectives

The first aim of this project was to assess the effect of additional simulation hours on
SRNAs’ perceived preparedness and self-confidence during anesthesia machine malfunction
scenarios. The second aim of this project was to determine if additional simulation experiences
improve SRNAs’ technical skills by their ability to identify and resolve common anesthesia
machine malfunctions. The purpose of this project was to provide support for participation in
supplementary simulation time by demonstrating how it impacts SRNAs’ readiness to both
prevent and address common anesthesia machine malfunctions in a clinical setting. These aims
were approached by addressing the following objectives:

1. First year SRNAs will complete voluntary, additional simulation hours to practice
anesthesia machine checks and machine failure scenarios prior to beginning clinical
experiences.

2. SRNAswill perform a self-evaluation of their perceived preparedness and self-
confidence prior to attending additional simulation hours.

3. SRNASs’ baseline understanding of anesthesia machine malfunctions will be assessed by
completion of a cognitive-based pre-test prior to attending additional simulation hours.

4. Volunteer First year SRNAs will attend a simulation workshop where they will work to
address common anesthesia machine malfunctions. First year SRNAs will work with
Junior SRNAs to develop comfort and self-confidence in solving simulated anesthesia
cases.

5. SRNAswill participate in debriefing sessions immediately following each voluntary
experience to document and reflect upon skills, knowledge, and confidence

Improvements.



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

10

6. After completing additional simulation hours, SRNAs will report higher levels of self-
confidence in addressing machine failures.
7. After completing additional simulation hours, SRNAs will score higher on a cognitive
based assessment.
Theoretical Framework

The conceptual framework that most naturally aligns with this DNP project is Khalili’s
“Clinical Simulation Practise Framework: A knowledge to action strategy in health profession
education.” This framework theorizes that simulation learning will help improve learners’
competence, confidence, and collaboration in the clinical setting (Khalili, 2015). It was used to
establish and implement stimulation experiences for first year SRNAs. The theoretical
framework clearly definesthree components to make a simulation effective. First, simulations
must be “safe, positive, reflective, and fun” in order to provide students with an environment that
fosters education (Khalili, 2015). The next is a realistic, but challenging scenario that will push
students to apply their knowledge and provide life-like situations. Lastly, all effective
simulations should be interprofessional and interactive patient-centered scenarios (Khalili, 2015).
Safe, Positive, Reflective and Fun Simulated Learning Environment

This study utilized upperclassman-led simulation, which allowed first year students to
participate in a safe and positive environment without fear of failing in front of faculty or clinical
instructors. Inorder to further establish a safe, reflective, and fun learning environment, a
nonjudgmental and non-threatening approach was needed. This was facilitated by providing
learners with the educators’ expectations for the simulation while still maintaining the integrity
of the simulation experience. Learners were instructed that perfection was not expected, but an

emphasis was placed on respectful participation and critical thinking. As soon as the simulation
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began, educators were no longer available for questions. However, debriefing and evaluation
were conducted post simulation using a nonjudgmental, open-table approach. Participants were
encouraged to share their experience and perspective of the scenarios provided. They were
guided through a discussion of their interventions and rationales during the simulation.
Following the debriefing, the educators revealed additional teaching points for future
applications. The participants were encouraged to reflect on their experience before the
debriefing was concluded.
Challenging, but Realistic, and Integrated Simulated Scenarios

This element centers on the integration of realism into the simulation. Inorder to achieve this
goal, high-fidelity simulation was applied. High-fidelity simulation involves the incorporation of
a manikin, or a high-fidelity human patient simulator (HPS), that has the ability to mimic or
closely resemble human physiology. The HPS used replicated sounds (heart rate tones,
breathing, talking), movement (pulsation, blinking), and visual waveforms on monitors. These
were manipulated based on condition changes, treatment, and equipment (pulse oximetry, EKG,
capnography, tidal volumes). Implementation of this high-fidelity simulation allowed the
participants to benefit from the most realistic environment possible. Various procedures were
performed on the HPS including intubation and bag-mask ventilation. Specific scenarios were
chosen from anesthesia machine failure case studies to ensure that they remained realistic.
Because the learning experiences took place in a closed and controlled environment, distractions
and outside variables were able to be limited. These factors helped enable students to fully

engage in their realistic learning environment.
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Interactive, Inclusive, Interprofessional Patient- Centered Simulated Practice

While this project did not involve professions other than nurse anesthetists, it included
facility mentors and students from two different cohorts. Furthermore, communication and
collaboration with team members was necessary in order complete the simulations. This satisfied
the interprofessional requirement of Khalili’s framework. In order to ensure the scenarios were
patient-centered, machine failure scenarios were implemented that would impact the HPS
physiology. Participants utilized hemodynamic monitors and physical assessment to evaluate
overall patient status. This gave the SRNASs an opportunity to relate machine failures to patient
care and safety in real time. Critical thinking and problem solving were also necessary in
providing patient-centered care. Despite the complexity of the machine failure scenarios, the
participants were primarily tested on prioritization of patient-centered care.

SWOT Analysis

Addressing the advantages of additional simulation time benefits a number of parties.
Key stakeholders included simulation professors, directors, and SRNAS currently or soon to be
enrolled in simulation courses. Marian University’s CRNA program are also stakeholders since
course and program curriculum can be adapted to include required additional hours if proven to
be beneficial. Strengths of the project included using a convenience sample of volunteer students
and required no financial investment. Student were not denied teaching or standard learning,
leaving room for no present ethical concerns. Lastly, the project required one to two hours from
its volunteers. The project also provided participants a helpful review of course material prior to
the course final. These factors made the project appealing to potential volunteers. A detailed

SWOT analysis chart can be seen in Appendix C.
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Review of the Literature
Literature Search Methodology

A literature search was conducted on December 27, 2021, using PubMed, Ovid/Medline,
Ebscohost/Medline, and CINAHL databases. Initially, three separate searches were conducted.
The first keywords searched was BOOLEAN phrase anesthesiology or anesthesia or equipment
failure. This resulted with a total article count of 106,460. A following separate search was
conducted using BOOLEAN phrase high fidelity simulation training or patient simulation or
simulation training. This resulted with a total article count of 10,861. A third separate search was
conducted using keyword anesthesia machine malfunction. This resulted with a total article
count of 946,784. The BOOLEAN phrase was adapted to combine these separate searches such
as equipment failure AND simulation training AND anesthesia machine malfunction. A filter
was also added to limit literature article results to include only English articles with studies
conducted using humans. This search yielded 30 articles. Duplicate articles found between
databases were identified and removed from the literature search. Inclusion criteria included
primary sources and peer-reviewed studies. Exclusion criteria included secondary sources and
equipment failures unrelated to anesthesia. After applying inclusion and exclusion criteria, 12
articles remained and were used for the review of literature.

To find articles based on simulation within the BSN world, another search was
conducted. Multiple databases were searched in December and January of 2022 to find articles
about how simulations affect self-confidence in BSN students. Key words included simulation,
nursing students, and self-confidence. Because self-confidence and self-efficacy are often used
interchangeably, self-efficacy was also included as a key word. Eric was searched using the

Boolean phrase nurs* AND simulat* AND self-efficacy OR confidence. From this, 29 articles



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

14

were found. Next, PubMed was utilized with filters set as publication date within five years or
less, clinical trials, and randomized control trials. The Boolean phrase (nurs* AND student) AND
simulat* AND confidence OR self-efficacy was used to find 63 articles. Additionally, two more
articles were found through mining sources, making the grand total 94 articles. Of these, five
were duplicates.

The remaining articles were screened using exclusion and inclusion criteria. Sixty-one
articles were excluded immediately based on abstract and/or title. Next, 28 articles were read.
Inclusion criteria included: focus on the keywords, main subject regarding BSN simulation
experiences with specific topics, pre and post-test evaluations over skills improvement and
confidence, and pieces that juxtaposed simulations to traditional learning methods. Exclusion
criteria included: virtual simulations, video supplements, emphasis on pre- or post-briefing, and
comparison of as the main focus. Experiments based in hospitals and articles focused on work-

place environments were also excluded. These criteria narrowed the 28 articles down to 9

articles, which were included in this review.

Synthesis of Literature Review

Much of the literature supports incorporating simulation-based learning as an adjunct to
standard training in order to better prepare clinicians for anesthesia machine failures. Morgan et
al. (2003) states that high fidelity patient simulation offers an ideal venue in which students can
practice and incorporate classroom knowledge of critical events without jeopardizing patient
safety. Errors and faults that result in this setting can be simulated, which allows the anesthesia
student to have exposure to these encounters in a safe and controlled setting. Since anesthesia
equipment malfunctions are primarily due to human error (Dalley et al., 2004), additional

simulation participation can assist in lowering this occurrence by creating better clinically
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prepared anesthetists. Through simulation, educators are able to indirectly assess student’s
clinical performances and determine whether the educational objectives taught in the curriculum
are matched by the performance in the OR setting (Morgan et al., 2003). Anesthesia simulation-
based training scenarios also provide educators a chance to see if their curriculum teaching is
effective as a whole. By evaluating an entire cohort, educators would be able to identify common
problems and misunderstandings. This aids educators in identifying fundamental educational
problems that would require revisitation on the topic (Weller et al., 2007).

In anesthesia, patient safety depends on the interaction between the anesthetist and the
equipment (Dalley et al., 2004). Foreignness to anesthesia equipment has been identified asa
major factor in the development of adverse events (Dalley et al., 2004). Thus, unfamiliarity of
differencesin various machines may potentially contribute to the development of anesthesia
malfunctions. Because set up and safety checks can vary from machine to machine, if anesthesia
clinicians are not accustomed with individual systems, errors, machine malfunctions, and patient
safety events may occur. Anesthesia machines differ in breathing circuit design, ventilator
control, fresh gas delivery; all of which directly contribute to 14-30% of all intraoperative
problems that develop (Dalley et al., 2004). In order to avoid patient harm, it is critical for the
anesthesia clinician to be able to quickly identify and resolve these equipment failures in a timely
fashion.

Increased simulation training can facilitate improvements in troubleshooting
unpredictable scenarios. Weller et al. (2007) states that technical malfunctions are rare in
anesthesia but can result in major morbidity and possibly death when they do occur. Continual
exposure in the simulation setting can become a primary preventative measure that could be

exercised to reduce malfunction errors in the clinical setting. Larson et al. (2007) states that
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human error and insufficient preanesthetic machine checks are a recurring theme. Students who
volunteer in simulation more often may establish an in-depth preanesthetic machine check
routine quicker, recognize machine errors sooner, and deliver faster intervention, thus reducing
the risk of patient harm. Additional participation and practice in simulation scenarios prior to
integration into the clinical setting may aid in prevention or faster resolve of these common
malfunctions.

There are often many measures that can be taken to resolve an anesthesia machine
equipment malfunction or failure; some approaches are more effective than others. Weller et al.
(2007) conducted a simulation study that revealed concerning results. In the simulated clinical
scenario case study, anesthetists were presented with a motor vehicle accident victim that
required a minimum of 70% inspired oxygen concentration. At some point during the simulation,
the oxygen pipeline supply failed. All the anesthetists were able to continue managing
ventilatory support. In order to maintain oxygenation, all the anesthetists turned on their backup
cylinders when the pipeline failed. Only 30% of the anesthetists had recognized that the backup
oxygen cylinder was empty pre-operatively. Upon recognition of the empty back up cylinder, all
anesthetists quickly requested a full cylinder to resolve the issue. All the anesthetists in this
simulation-based scenario would have saved the patient’s life. However, this scenario highlights
the deficiencies of an inadequate preoperative machine check (Weller et al., 2007).

Inasimilar study to evaluate management of a simulated oxygen pipeline failure, high-
fidelity simulation was used to teach and assess clinical skills of anesthesia students. This study
found that management of an oxygen pipeline failure was poorly understood among the
participants based on their performance. Many students primarily and solely relied on the use of

the Ambu bag as the main source to ventilate and oxygenate the patient, disregarding the
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available reserve tank on the back of the anesthesia machine (Lorraway et al., 2006). This
showed evaluators that further education on the anesthesia equipment was necessary.

Another study was conducted regarding oxygen pipeline crossover. The researchers
reversed the connections between the oxygen and nitrous oxide pipelines and reviewed the
response of the anesthesia subjects. Many of the anesthesia clinicians recognized an issue with
the oxygen source, however 60% resorted to using the axillary flowmeter as a backup source of
oxygen (Mudumbai et al., 2010). The auxiliary flowmeter receives its oxygen from the pipeline,
which in this scenario is administering nitrous oxide due to the crossover.

These studies emphasize the importance of a thorough pre-operative machine check prior
to the use of the anesthesia machine. Components such as an empty backup cylinder or gas
crossover may have been recognized prior to the initiation of patient care and delivery of
anesthesia to the patient. These studies further advocate toward the benefits of additional
simulation training. More exposure to these anesthesia machines in a simulation setting may
assist with establishing a thorough and appropriately detailed machine pre-check, thus preventing
the previously described scenarios. Weller et al. (2007) states that a high-fidelity patient
simulation offers anesthetists the chance to test the students’ response to many critical equipment
related events and assist in identifying common management errors.

Simulation has proven to be useful in other settings outside the medical arena. It is
especially useful in aviation to evaluate equipment and technological failure as well as explore
human-machine interaction (Mudumbai et al., 2010). Simulation enables the ability to recreate
rare situations that require prompt attention, rapid judgement, and quick decision making,
producing similar high stakes conditions that occur in real life scenarios. Simulation has also

been a valuable resource during the current COVID19 pandemic. The record-breaking spread
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and the unprecedented nature of this virus has made healthcare providers anxious and fearful to
say the least. The virus has forced many clinicians to adapt to unfamiliar departments due to
shortages and high demand. At times, clinicians may not have the baseline foundational
knowledge to work on such units, which in turn could risk harm to the patient. Simulation has
been able to assist in alleviating these concerns. It offers a setting where clinicians can develop
new skills in a controlled safe environment while simultaneously increasing confidence towards
approaching real-world crisis (Ekert et al., 2020). Simulation has become a necessary source for
training during these unpredictable times. In summary, the advantage of simulation
implementation throughout every field is its ability to allow participants to be able to interact
with the equipment by exploring its function. Participants and viewers are able to examine
management strategies through replication of a scenario in a controlled environment where there
is no risk of harm to another being (Mudumbai et al., 2010).

Mudumbai et al. (2010) found that participants’ lack of knowledge of the anesthesia
machine coupled with incidental shortcomings of equipment designs is a recipe for potentially
lethal outcomes. Anesthesia machine and equipment malfunctions are often unpredictable.
Therefore, diligence of the anesthetist must be taken to ensure all proper equipment is available,
has been checked, and intact before it is ready to use. Potential ramifications of a novice
anesthesia provider include patient awareness. Light anesthesia is one of the most common
problems resulting from vaporizer delivery issues. The development of light anesthesia may be
due to user error related to lack of familiarity with equipment. The majority of equipment
failures develop from user error. Early exposure in the simulation setting may prove

advantageous in further lowering these incidences in the clinical setting.
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Despite having a reasonably low incidence, anesthesia machine malfunction can lead to
severe injury. Mudumbai et al. (2010) reveals that the American Society of Anesthesiologists
Closed Claims Analysis Database found that respiratory and equipment events constitute a
significant cause of malpractice claims. The majority of anesthesia delivery equipment claims,
although infrequent, were a result of provider error. One study’s results displayed that anesthesia
practitioners were not able to clearly identify preset machine faults (Larson et al., 2007).
Additional provider training that outlines appropriate preanesthetic machine equipment and
check-out procedures may be able to assist in correcting this issue. This education may be best
provided in a high-fidelity simulation-based setting where anesthesia students can receive
appropriate training in a similar environment where assessment and evaluation of their
performance can be critiqued. Debriefing is a critical component of simulation training. It
provides participants the opportunity to discuss rationales for behavior and decisions practiced
during the simulation (Khalili, 2015). Increased time spent in simulation may also promote
student cognitive retention for earlier detection and resolution of anesthetic errors that occur in
the clinical setting.

As previously mentioned, a critical component of high-fidelity simulation training is the
post simulation debriefing. This is the time where the participants are afforded an opportunity to
discuss their performance, rationales, and their overall simulation experience with the evaluators.
Evaluators are also able to provide feedback and critique the participant’s simulation
performance during this time. Edwards et al. (2018) state that debriefing is where 80% of the
learning occurs and thus has been deemed the most important phase of simulation. During this
phase, participants are able to identify their weaknesses and strengths. The general goal of

debriefing is for students to gain more insight into their practice, ensure educational development
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and emotional support, and become dynamic participants in their learning (Edwardset al., 2018).
All this is achieved under the safety net of a calm, non-judgmental, and controlled environment
where questions can be explored, and wrong answers are not penalized, but rather corrected with
explanation through discussion. The result of these outcomes achieved by the implementation of
simulation is a more robust student; one that is more confident and competent in performing
professional practice in real life settings (Khalili, 2015).

Inorder to understand the impact high-fidelity simulation can contribute, it would be
pertinent to review previous studies and outcomes that compare participants that attend
simulation versus those that do not. A study was conducted to compare nurses who underwent
high-fidelity simulation over the use of Continuous Renal Replacement Therapy (CRRT) versus
nurses that did not. Patients with acute kidney injury on CRRT were found to not be receiving
the full benefits of CRRT due to frequent unplanned interruptions in its use. There were many
reasons for these unplanned interruptions, some of which included filter clotting or clogging,
decreased flow rates, catheter dysfunction, or coagulation. Most of these issues arose due to
ineffective resolution of alarms that led to decreased blood flows (Lemarie et al., 2019). All
nurses had previous simulation training on the use of the CRRT machine. However, the study
hypothesized that additional simulation training may be able to minimize the number of
unplanned interruptions that occurred with patients on CRRT which would increase its overall
usefulness. An experimental research design was used, and nurses were randomly separated into
an experimental group (nurses that attended the high-fidelity simulation training) and control
group (nurses that did not attend high-fidelity simulation training for CRRT). They assessed
outcomes using pre and post intervention knowledge tests and simulation evaluation. The results

of the study found that nurses of the experimental group scored better results on their post



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

21

intervention knowledge test and required less calls for assistance during the simulation
evaluation when compared to the control group. The experimental group also felt more confident
and less stressed in starting and troubleshooting the CRRT machine (Lemarie et al., 2019). The
outcomes of this study further advocate the many benefits behind the execution of additional
simulation training.

It is pertinent to take into consideration that some facilities utilize anesthesia technicians.
Anesthesia technicians are typically tasked with restocking the medication and equipment carts,
in addition to performing the daily pre-anesthesia check as well safety checks between each case.
Many facilities advocate that their role promotes time efficiency and benefits the anesthesia
provider by allowing them additional time to complete a more robust preoperative assessment of
their next patient. However, one study found that the time saved by allowing technicians to
complete the pre anesthesia machine check may be impacting anesthesia providers’ ability to
perform a proper machine check. Armstrong-Brown et al. (2000) study looked at the ability for
participants to detect machine faults based on their knowledge of the equipment. The study
found that participants rate of fault detection was low. Armstrong-Brown et al. (2000) found that
participants understood the function of the machine but struggled to apply the understanding to
practical clinical skill. Itis the legal responsibility of the anesthesia provider to assess and
determine appropriate function machine equipment regardless of whether or not the technician
has already completed this task. With that in mind, it is critical that all components of the
machine checklist are checked and verified in order to assure proper function prior to use on
patients. Incomplete or partial checks may hinder the ability for one to identify machine faults or
failures. Armstrong-Brown et al. (2000) states that if pre-use machine checks are truly a patient

safety concern, then they should not be optional.



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

22

How can the validity of simulations’ effectiveness be evaluated? One study looked to
review how truly effective and beneficial the added experience of high-fidelity simulation truly
is based on specific grading criteria measures. Using two different grading forms, Schwid et al.
(2002) reviewed footage of subjects taking part in a high-fidelity simulation to and used two
grading forms to score their performance. Construct-related validity (determines whether
simulation evaluation is a legitimate indicator of performance) and criterion-related validity
(compares results of simulation to other measures of participant performance) were supported
(Schwid et al., 2002). Participants rated the simulation as realistic which supports construct-
related validity as a simulator evaluation tool. The correlation between the simulator scores and
department evaluations supported criterion-related validity (Schwid et al., 2002). The
progression of simulator scores from novice to 4th year anesthesia resident participants further
supported the reliability and validity of simulation.

Another way to evaluate the effectiveness of simulation is to look not ahead into the
professional world, but rather into undergraduate nursing programs. Although simulation-based
research is severely lacking within the world of doctorate nursing programs, slightly more
literature is available at the bachelors’ level. A majority of these studies are either experimental
or quasi-experimental and involve convenience samples of students within the host university.
By examining students’ perceived preparedness for clinicals and self-confidence levels pre and
post-intervention, these studies evaluate the effectiveness of simulation experiences compared to
traditional learning experiences (such as lectures or reading-based material). Although helpful,
not all of the data is straight forward.

Saied (2017) used a quasi-mixed methods study to examine the effects of pediatric

simulations compared to traditional learning. His results showed that although simulation
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participants had significantly increased knowledge scores, their self-efficacy scores were
significantly lower than their counterparts’ scores (Saied, 2017). A randomized control trial
showed a slight, but not significant improvement in students’ self-confidence following
simulation when compared to traditional learning (Alamrani et al., 2018). Kahraman et al. (2019)
performed a quasi-experimental study in which the experimental group participated in pediatric
emergency simulations. They, however, also failed to demonstrate a significant improvement in
simulation participants’ self-efficacy but did show that students had better attitudes towards
pediatric emergencies going forward. A recent randomized control study showed that additional
simulation experiences had no effect on students’ confidence levels (Svllingen et al., 2021). This
study compared a control group that participated in a single round of simulations to an
experimental group that participated in double simulations over three years.

Other groups, such as Basak et al. (2019) however, found much more encouraging
results. Anexperimental, randomized control trial showed that simulations on patient education
significantly increased students’ self-confidence and critical thinking scores when compared to
traditional learning methods (Basak et al., 2019). Li et al. (2019) also showed that self-efficacy
was not the only significantly increased score: empathy and communication were also increased
in simulation participants when compared to non-simulation-based learning. In fact, another
quasi-experimental study showed that nursing students who participated in obstetrics simulations
had better overall performances and significantly increased self-confidence than their
counterparts that benefitted solely from traditional learning (Gray & Cavner, 2017). Tamaki et
al. (2019) demonstrated significantly improved self-confidence, skill-performance, and
knowledge scores following an end-of-life care simulation when compared to traditional

learning. Furthermore, simulations may continue to build confidence over periods of time. One
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correlational study showed that maternity exam simulations significantly improved students’
self-confidence not only at an initial post-test, but saw another significant improvement
following another questionnaire two days later (Germain et al., 2018).

The overwhelming support for further anesthesia machine training demands a change in
SRNAs’ education. Simulations have been shown to improve the knowledge and confidence of
anesthetists in the professional world. Although most evidence supports the use of simulations
for undergraduate nursing students, it is not an overwhelming consensus. Therefore, there is a
gap in the literature that cannot be filled based on the conclusions of current literature. The lack
of support for simulations within the DNP world, however, needsto be addressed. In
particularly, the effects of voluntary simulation experiences and simulation experiences
regarding anesthesia machine malfunctions within SRNAs.

Project Design and Methods
Project Site and Population

A convenience sample of SRNAs was selected to participate in this one-group, pretest
posttest quasi-experimental design. The cohort consisted of 32 first year SRNAs attending the
Marian University School of Anesthesia. SRNAs were not initially assigned to a control or
experimental group. Students unwittingly self-selected their group based on their decision to
participate in additional simulations offered by the researchers of this study. The simulation
workshop took place in the Evans Center second floor simulation laboratory. The lab provided a
familiar, high-fidelity learning environment without added cost to the participants or researcher.
The simulation site was also a convenient location that allowed for students to participate with

minimal interruption in their daily schedule.
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Measurement Instruments

The pretest and posttest used in the study were identical. They consisted of 10 questions
that assessed baseline understanding, comprehension, judgment, and application of the
anesthesia machine and equipment information received by the professor. They also included a
modified version of the validated Student Satisfaction and Self-Confidence in Learning tool,
borrowed from the National League for Nursing. The tests were distributed as a hard copy after
the completion of a regularly scheduled class. Students were asked to work independently to
complete the test and hand it back into the researcher prior to leaving. The correct answers to the
first portion were not revealed until after the study was complete in order avoid alterations to
data. The questionnaire is shown in Appendix E.

Data Collection Procedure

As required by the anesthesia simulation lab curriculum set forth by the simulation
professor Dr. Monteiro, all 32 students attended an initial introductory session of the anesthesia
machine and its major components. This was be led by faculty. Some weeks later, the architects
of this study administered the pre-test that addressed performance and confidence.

After the entire cohort completed the pretest, students were offered the opportunity to
attend additional simulation practice led by the researchers. The topic of education focused on
anesthesia machine equipment and common malfunctions experienced in the clinical setting. The
simulation experiences, which consisted of two scenarios each, lasted one hour. During the first
week, the scenarios were available for participation from 0800-1600 for two consecutive days.
The same schedule was repeated with two new scenarios during the second week. This resulted

with a total of four available scenarios and 32 available time slots.
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The first scenario offered was a general anesthetic during which an oxygen pipeline
failure occurred. Pipeline pressure failure was simulated during the maintenance phase of a
general anesthetic. Participants were responsible for identifying the malfunction and using
problem solving skills to ensure patient safety for the duration of the anesthetic. The second
simulation, which featured an expired carbon dioxide absorber, presented with steadily climbing
inspired and expired carbon dioxide. Once students identified the expired absorber, and increased
fresh gas flows in order to maintain patient safety, the rest of the case proceeded uneventfully.
Students who participated in the third scenario were presented with a circuit leak. The source of
the leak was located at the y-piece, but students were encouraged to trace the length of the circuit
during their debriefing. The final simulation required students to work through a complete power
failure of the anesthetic machine. Students were expected to maintain patient safety by providing
manual ventilation and switching to a total intravenous anesthetic. They were also expected to
communicate all machine malfunctions with the operating team, anesthesia team, and
engineering department.

Participation was not limited to a set number of sessions. Students were grouped together
based on open lab sign ups, in groups of two to six. A debriefing was conducted after each
simulation session to discuss and review any questions the participants may have had. After the
sessions were complete, the entire cohort, regardless of simulation participation, took the post-
test assessment that addressed performance and confidence. After the tests were collected, the
correct answers and rationales were made available via e-mail.

Ethical Considerations
In order to maintain the integrity of the study, in addition to providing protection of the

participants, data and attendance was tracked using the last four numbers of each students’
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Marian 1D number to maintain anonymity. This helped minimize the risk of biases that may
result unintentionally. The pre and post simulation examination results were not released outside
of the researcher’s possession. The pre and post tests were collected immediately upon
completion and answers were not released until after the entire study was completed.
Data Analysis and Results

After implementation of the study, the information was documented on paper then coded
into a statistical computing program called R. Each participant was represented by the last four
numbers of their student 1D number to maintain confidentiality. The frequency of participation in
simulation education was also recorded and entered into the software. Other quantitative
variables collected from the study were also plugged into the program. These variables included
age, gender, ethnicity, marital status, years of critical care nursing experience, average weekly
study hours, pretest and post test scores, and their average lab participation hours.

Once all the data was inputted, a multiple regression was Table 1: Multiple Regression Results for Post-Test Score

Confidence Intervals
Estimate 2.5 % 97.5 % P>t

initially used to analyze the main predictor variable,

B B B i . B Pre_Score 0.28 -0.16 0.73 0.20
testing the impact that attending the provided information Attend. 1 040 -1.03 187 056
_ o Attend 2 0.07  -2.13 227 095
sessions had on the post-test scores of the participants Agze_Group 018 -112 075 068
Gender 006 -133 122 092

which is the outcome variable. The attendance was broken Ethnicity 018 -078 041 053
Marital_Status -0.03 -1.78 1.72 098

into two categories: students that attended at least once ICU_Exp 036  -0.77 148 051
Study Hours 0.21 -0.31 0.72 0.40

and students that attended at least twice. Both gave back Lab_attend 016 -1.08 0.76 0.72
Conf_1 118 -238 002 005

very high p-values (p=0.5615 and p=0.9491, Conf 2 L 0% 24 0l0

respectively), indicating that attending sessions did not have a statistically significant impact.
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Multiple regression was also used to test the other predictor variables against the post test
scores, including the pre-test score, self-reported confidence levels of the students during both
pre-test and post-test, ICU experience, average hours spent studying in each week and average
weekly lab attendance. Other demographic variables were also tested including age range,
gender, ethnicity, and marital status.

Table 2: Multiple Regression Results for Confidence on

All predictor variable returned high

Post-Test

p-values at the 95% significance ~ Confidence Infervals

Estimate 2.5 % 97.5 % Pr(=t])
i 7 a5 2

A U
i ) Attend_1 009  -043 060 0.72
confidence on the pre-test, which Attend_2 005 -074 084 020
Age Group 0.11 -0.22 0.44 0.48
gave back a nearly significant p- Gender 020 -0.64 025 036
Ethnicity 010  -0.11 031 034
value of p=0.0533. Marital_Status -030 -0.%0 031 031
ICU _Exp -0.02 -0.43 0.39 0.80
Multiple regression was also Study_Hours 000 015 01 099
Lab_Attend 011 -043 022 049
Conf 1 069 038 100 0.00

used to calculate the impact of other
various predictor variables on the confidence of students when taking their post-test. The main
variable of interest was the students’ attendance to the offered session, which was broken into the
same two categories as above: students that attended at least once and students that attended at
least twice. When analyzed, both returned high p-values (p=0.7227 and p=0.8981, respectively),
indicating that attending the information sessions did not have a statistically significant impact
on the confidence of the student while taking the post-test.

The same analysis was completed to test the other predictor variables, including the pre-
test and post-test scores, self-reported confidence levels of the students during the pre-test, ICU
experience, average hours spent studying in each week and average weekly lab attendance. Other

demographic variables were also tested including age range, gender, ethnicity, and marital status.
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Most of the predictors returned high p-values at the 95% significance level, however, there was a
statistically significant result with the self-reported confidence levels of students during the pre-
test.

Discussion

There were a variety of limitations that held back this study. One weakness of the project
was the necessity to plan it around a pre-existing course syllabus. This limited the available time
in which the project was able to be implemented. The project was also dependent entirely upon
voluntary student participation, a weakness that ultimately limited sample sizes. Anunforeseen
weakness was the business of the simulation lab. Other junior level SRNAs were available for
teaching during the weeks of this study. This pulled participants from the scenarios designated
for the project. Other issues that arose included lag and sometimes inoperability with the control
unit’s communication with both the high-fidelity simulation mannequin and the anesthesia
machine. Perhaps one of the biggest opportunities that benefited this project was the overall
availability and proximity of the simulation lab. It is frequently open to students for additional
practice hours and can be made available during other times by request. Because all first year
SRNAs are required to enroll in simulation courses, they are also encouraged by their professors
(and COA) to participate in additional hours.

This study showed that attending open lab sessions any number of times did not increase
the performance of the students, nor did it have an impact on student’s overall confidence.
Despite the aforementioned limitations, participants were still able to effectively discuss
resolution for the given anesthesia clinical scenario. Allowing students to effectively discuss the

case as a group seemed to aid in a swifter response in the simulation. Open discussion with the
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researchers after the simulation also seemed to increase further confidence. This information was
passed on to the researchers by the participants during the post simulation debriefing session.

This analysis addressed two aspects of attendance: first comparing participants that did
attend open lab sessions with those that did not (Attend_1), and the second whether frequent
session attendance improved overall performance (Attend_2). Both of these concepts revealed no
significant results. However, in regard to confidence, there was significance found. If a student
was confident while taking the pre-test, there was a greater likelihood that the student would be
confident while taking the post-test as well.

Although few significant effects were identified in the present analysis, it is likely due to
the fact that the present sample size is only 28. A priori power analysis with 12 factors was
completed using an estimated effect size of 0.02. This power analysis was chosen due to Cohen’s
1988 guidelines (Cohen, 1988), which recommends using an f 2 value of 0.02 for small effect
sizes. Based off the power analysis it was suggested that a sample size of 877 is needed to
properly power the present study. Increasing the sample size to appropriately power this study
could elucidate effects that were not observed in the present, underpowered analysis. It would be
pertinent for future research into this hypothesis to use an appropriate sample size with
equipment that has been appropriately tested and deemed operable. This could potentially reveal
a more robust and definitive outcome between the correlation of frequency in open lab
simulation attendance and future performance for identifying and addressing anesthetic

malfunctions.



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

31

References

Alamrani, M. H., Alammar, K. A., Algahtani, S. S., & Salem, O. A. (2018). Comparing the
effects of simulation-based and traditional teaching methods on the critical thinking
abilities and self-confidence of nursing students. The Journal of Nursing Research, 26(3),
152-157. https://doi.org/ 10.1097/jnr.0000000000000231

Armstrong-Brown, A., Devitt, J.H., Kurrek, M., & Cohen, M. (2000). Inadequate preanesthesia
equipment checks in a simulator. Canadian Journal of Anaesthesia 47(10), 974-979.
https://doi.org/10.1007/BF03024868

Basak, T., Demirtas, A., & lyigun, E. (2019). The effect of simulation based education on patient
teaching skills of nursing students: A randomized controlled study. Journal of
Professional Nursing, 35, 417-424. https://doi.org/10.1016/j.profnurs.

2019.02.004

Cohen J. E. (1988). Statistical power analysis for the behavioral sciences (2" ed.). Lawrence
Erlbaum Associates, Inc.

Council on Accreditation of Nurse Anesthesia Educational Programs. (2019). Standards for
accreditation of nurse anesthesia educational programs. https://www.coacrna.org/wp-
content/uploads/2020/01/2004-Standards-for-Accreditation-of-Nurse-Anesthesia-
Educational-Programs-revised-October-2019.pdf

Dalley, P., Robinson, B., Weller, J., & Caldwell, C. (2004). The use of high-fidelity human
patient simulation and the introduction of new anesthesia delivery systems. Anesthesia &
Analgesia, 99(6), 1737-1741. https://doi.org/10.1213/01.ANE.0000136804.46675.EA

Edwards, S., Lee, M., & Sluman, K. (2018). Student-led simulation: Preparing students for

leadership. Nursing Management. https://doi.org/10.7748/nm.2018.e1778



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

32

Ekert, J.O., Smith, A.L., Ramsey, C.L., Robinson, N., Love, J., Gothard, P., & Armitage, A.J.
(2020). Medical student-led simulation in COVID-19 crisis. The Clinical Teacher 18(3),
252-257. https://doi.org/10.1111/tct.13308

Germain, M., O’Leary-Kelley, C., Goyal, D., & Anand, S. (2018). Can clinical simulation
increase confidence levels in performing postpartum care in a diverse group of
baccalaureate nursing students. Nursing Education Perspectives, 39(2), 94-95.

https://doi.org/ 10.1097/01.NEP.0000000000000233

Gray, B., & Cavner, J. (2017). Using simulation to enhance education in obstetrical nursing
course. Nursing Education Perspectives, 38(1), 40-41. https://doi.org/

10.1097/01.NEP.0000000000000099

Kahraman, A., Gumus, M., Binay, S., Zengin, D., Uzsen, H., Sevgili, S. A., Ozdemir, H. N. C.,
& Basbakkal, Z. (2019). The effect of simulation-based education on childhood epileptic
seizure management knowledge, skills, and attitudes of nursing students. Epilepsy &

Behavior, 100(A), 1-7. https://doi.org/10.1016/j.yebeh.2019.106497

Khalili, H. (2015). Clinical simulation practise framework. The Clinical Teacher, 12(1), 32-36.
https://doi.org/10.1111/tct.12291

Larson, E.R., Nuttall, G.A., Ogren, B.D., Severson, D.D., Wood, S.A., Torsher, L.C., Oliver,
W.C., & Marienau, M.E. (2007). A prospective study on anesthesia machine fault
identification. Anesthesia & Analgesia, 104(1), 154-156.
https://doi.org/10.1213/01.ane.0000250225.96165.4b

Lemarie, P., Vidal, S.H., Gergaud, S., Verger, X., Rineau, E., Barton, J., Parot-Schinkel, E.,
Hamel, J., & Lasocki, S. (2019). High-fidelity simulation nurse training reduces

unplanned interruption of continuous renal replacement therapy sessions in critically ill



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

33

patients: The simHeR randomized controlled trial. Anesthesia & Analgesia, 129(1), 121-
128. https://doi.org/10.1213/ANE.0000000000003581

Li, J., Li, X.,Gu, L., Zhang, R., Zhao, R., Cai, Q., Lu, Y., Wang, H., Meng, Q., & Wei, H.
(2019). Effects of simulation-based deliberate practice on nursing students’
communication, empathy, and self-efficacy. Journal of Nursing Education, 58(12), 681-
689. https://doi.org/10.3928/01484834-20191120-02

Loeb, R., Wahr, J.A., & Nussmeier, N.A. (2019). Anesthesia machines: Prevention, diagnosis,
and management of malfunctions. UpToDate. Retrieved October 26, 2020, from
https://bit.ly/302YVJ1

Lorraway, P.G., Savoldelli, G.L., Joo, H.S., Chandra, D.B., Chow, R., & Naik, V.N. (2006).
Management of simulated oxygen supply failure: Is there a gap in the curriculum?
Anesthesia & Analgesia, 102(3), 865-867.
https://doi.org/10.1213/01.ane.0000195548.38669.6¢

Mehta, S.P., Eisenkraft, J.B., Posner, K.L., & Domino, K.B. (2013). Patient injuries from
anesthesia gas delivery equipment: A closed claims. Anesthesiology 119, 788-795.
https://doi.org/10.1097/ALN.0b013e3182a10b5e

Morgan, P.J., Cleave-Hogg, D., & Tarshis, J. (2003). Identification of gaps in the achievement of
undergraduate anesthesia educational objectives using high-fidelity patient simulation.
Anesthesia & Analgesia, 97(6), 1690-1694.
https://doi.org/10.1213/01.ANE.0000086893.39567.D0

Mudumbai S.C., Fanning R., Howard, S.K., Davies F.M., & Gaba D.M. (2010). Use of medical

simulation to explore equipment failures and human-machine interactions in anesthesia



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

34

machine pipeline supply crossover. Anesthesia & Analgesia, 110(5), 1292-1296.
https://doi.org/10.1213/ANE.0b013e3181d7e097

Schwid, H.A., Rooke, G.A., Carline, J., Steadman, R.H., Murrray, W.B., Olympio, M., Tarver,
S., Steckner, K., & Wetstone, S. (2002). Evaluation of anesthesia residents using
mannequin-based simulation: A multiinstitutional study. Anesthesiology 97, 1434-1444.
https://doi.org/10.1097/00000542-200212000-00015

Saied, H. (2017). The impact of simulation on pediatric nursing students’ knowledge, self-
efficacy, satisfaction, and confidence. Journal of Education and Practice, 8(11), 95-102.
https://files.eric.ed.gov/fulltext/EJ1139780.pdf

Svellingen, A. H., Roykenes, K., Forstronen, A., Assmus, J., & Brattebo, G. (2021). Examining
predictive factors of nursing students’ self-confidence in multiple simulation sessions: A
randomized controlled study. Nurse Education in Practice, 57, 1-6.
https://doi.org/10.1016/j.nepr.2021.103231

Tamaki, T., Inumaru, A., Yokoi, Y., Fujii, M., Tomita, M., Inoue, Y., Kido, M., Ohno, Y., &
Tsujikawa, M. (2019). The effectiveness of end -of-life care simulation in undergraduate
nursing education: A randomized controlled trial. Nurse Education Today, 76, 1-7.
https://doi.org/ 10.1016/j.nedt.2019.01.005

Waldrop, W.B., Murray, D.J., Boulet, J.R., & Kras, J.F. (2009). Management of anesthesia
equipment failure: a simulation-based resident skill assessment. Anesthesia & Analgesia,
109(2), 426-433. https://doi.org/10.1213/ane.0b013e3181aa3079

Weller, J., Merry, A., Warman, G., & Robinson, B. (2007). Anaesthetists' management of
oxygen pipeline failure: room for improvement*. Anaesthesia, 62(2), 122-126.

https://doi.org/10.1111/1.1365-2044.2006.04899.x



DocuSign Envelope ID: FA6F30A3-2A24-43B3-B87C-324DC716FD8B

Appendix A

Theoretical Framework

(£ hallenlging, ‘
" ut Realistic
Safe, Positive, |ntegratEd i

Reflective, & L
Fun Simulated Simulated

Learning Scenarios .
Environment -

IP Client-
Centered
Inclusive
Simulated
Practice

Competent, Confident,
Collaborative Professional Student
in Real Practice Setting

35

Figure 1. Depicts a visual representation of Khalili’s “Clinical Simulation Practise Framework:

A knowledge to action strategy in health profession education.” (Khalili, 2015).
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Appendix C

SWOT Analysis

Teamwork and collaboration with anather 3 year SRNA student
Minimized risk of site closure or moving

Neighboring access to simulation lab in Evan's center

Faculty support for student’s attendance of simulation

Available private space to debrief one on one with learner regarding
simulation experience to assess knowledge and confidence

Lack of familiarity for use of the simulation technology

Lack of familiarity on key elements necessary for conducting high fidelity simulation
Too many participants available duning a designated open simulation time

Too few participants available during a designated open simulation time

Time constraints of simulation lab

High fidelity simulation enriching the SRNA's transition info the clinical sefting

Early implementation of simulation early on into the program allowing students to become familiar
with the simulation setting, devices, and tools used

Faculity's natural encouragement for students to atfend simulation without outside influence
Incorporation of Clinical Simulation Practice Framework to develop compsient confident learners

No badge access to simulation lab
First year student class time intersecting with open simulation time limiting participation
Limited hours available for simulation
Inability to encourage participate in open simulation lab to avoid manipulation of student. This risks not having enough participates to
conduct study due to limited sample size
Limited availability to be present for first year SRNAs due to dlinical rotation
Variability and changes to open lab hours will also impact ability for educators to be present to provide educational opportunities.
ng supplies required to run the anesthesia machine (i.e. oxygen or air)
Confl scheduling with other DNP projects that also need to use simulation lab
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Appendix E

Pre- and Post-Test Questionnaire

1.
2. Which age group most closely applies to you (circle):

Please answer the following questions as accurately as possible.

Last four digits of your Marian student ID

23-26 35-38
27-30 39+
31-34

Which gender do you identify with (circle):
Male Female

Prefer not to answer

Which ethnicity(ies) apply to you (circle):

African American Native American
Asian/Pacific Islander White/Non-hispanic
Hispanic Other/Prefer not to answer

Marital Status (circle):

Single Married

How many years of ICU experience do you have (circle):
0-2 6-10
3-5 10+

Approximate hours spent studying per week (circle):
0-10 31-40
11-20 41-50
21-30 51+

Approximately how many timer per month do you attend open lab sessions - please
indicate the number of sessions attended, not the number of hours (circle):
0-2 6-10

3-5 10+
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question has only one correct answer).
failure?
a. Disconnect the wall pipeline

b. Turn on the oxygen cylinder

d. Increase FiO2 to 100%

e. Assess the oxygen analyzer for error

a. Disconnect wall pipeline

b. Turn on backup oxygen cylinder

d. Increase FiO2 to 100%

e. Assess the oxygen analyzer for error

a. Inspecting the y piece

55. What is most likely the cause?

Please answer the following questions to the best of your ability. Circle the correct answer (each

1. What would be an appropriate next action to take in the event of an oxygen pipeline

c. Ventilate with an ambu bag connected to auxiliary oxygen flowmeter

2. What would be the first action to take in the event of a gas crossover?

c. Use an ambu bag that is connected to auxiliary oxygen flowmeter

3. In the event of a suspected leak, the clinician should begin their search for the leak by:

b. Inspecting the integrity of the length of the circuit tubing

c. Inspecting the circuit to machine connection site

d. Inspecting the reservoir bag attachment to the machine

4. Your patient's capnography is pictured below. The FiCO2 reads 5 and expired CO2 is

EtCO2 mmHg
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a. Expired absorbent
b. Broken expiratory valve
c. Opioid overdose
d. Low fresh gas flows
5. During a case, your patient’s FiCO2 is increasing steadily. When it reaches 4, your
patient’s expired CO2 begins to climb. You know to correct this without jeopardizing the
dept of anesthesia or patient safety, you can immediately
a. Change the CO2 absorber
b. Increase the FiO2 to 100%
c. Increase the fresh gas flows from 2L to 8L
d. Decrease the anesthetic gas flow and supplement with IV agents
6. It is important that the backup oxygen cylinder is not left open because:
a. The machine would utilize the backup O2 over the pipeline oxygen
b. If there was an issue with the pipeline, the backup O2 would be utilized without
alarm
c. Oxygen increases the risk of OR fire and should be contained as much as
possible
d. The backup cylinder should be left open in case of a sudden pipeline failure
7. While transporting an anesthesia machine, one of the vaporizers became dislodged and
was tipped over by 30*. The machine should not be put to immediate use because
a. It could lead to an anesthesia overdose
b. The vaporizer likely won’t have enough gas left in it for a full case
c. Saturating the bimetallic strip in liquid renders it ineffective
d. The machine and vaporizer can be used as soon as the vaporizer is locked back

into place
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8. The CRNA notices a large circuit leak during their morning machine check. They are
unable to generate positive pressure when squeezing the reservoir bag. A possible
cause of this issue is:

a. Breathing circuit is occluded

b. Exhausted CO2 absorbent

c. Incompetent oxygen analyzer

d. Backup O2 cylinder is opened

e. APL valve is open or incompetent

9. The breathing circuit is tested during a pre-use machine check for gas flow during
inspiration exhalation. Which component of the anesthesia machine is this check
assessing?

a. Oxygen analyzer

b. Unidirectional valves
c. Vaporizer

d. Capnometer

10. T/F: When administering anesthesia on a piston-driven machine, it is important to know
that since it is gas-driven, without pipeline oxygen, the machine will quickly drain the O2
cylinder in order to drive ventilation.

a. True

b. False

(continued on the next page)
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For the following questions, please answer using the following scale:
1 = Strongly Disagree with the statement
2 = Disagree with the statement
3 = Undecided - neither agree or disagree with the statement
4 = Agree with the statement
5 = Strongly Agree with the statement

1. | feel prepared and confident overall regarding anesthesia machine functionality and
safety.
1 2 3 4 5
2. | am confident that | have mastered anesthesia machine checks.
1 2 3 4 5
3. | am confident that | can identify anesthesia machine and equipment malfunction and
their root cause(s).
1 2 3 4 5
4. | am confident that | can address and solve an anesthesia machine malfunction.
1 2 3 4 5
5. | am confident that | can maintain patient safety during an anesthesia machine
malfunction and/or failure.
1 2 3 4 5
6. | am confident that | have an overall mastery of the workings and common failures of
anesthesia machines and equipment.
1 2 3 4 5
7. |feel completely prepared to operate an anesthesia machine in a clinical setting.

1 2 3 4 5
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