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Abstract 

Objective: Pediatric anesthesia is a highly specialized division within the anesthesia profession. 
Increased potential for pediatric adverse events has resulted in the need for advanced anesthesia 
training to improve competency. The purpose of this study was to determine if an enhanced 
educational workshop would increase students' competencies in pediatric anesthesia practice 
related to a prescribed high-fidelity clinical scenario. 

Theoretical Framework: Framework, From Novice to Expert, by Patricia Benner, provided 
context for this project. 

Methods: Thirty nurse anesthesia students were randomized into control and intervention 
groups. The intervention group received an enhanced pediatric workshop. Both groups 
participated and were evaluated in an inhalation induction and laryngospasm scenario. 

Data Analysis: Subjects were scored using the MEPA AC and GRS by two blinded independent 
raters in real-time. Descriptive statistics and an independent t-test were tested. 

Results: The intervention group had statistically higher AC (M= 15.13, SD= 2.67) and GRS (M 
= 4.87, SD= 1.19) scores than students in the control group AC (M= 8.4, SD= 2.72) and GRS 
(M= 3.07, SD= 1.03),p = 0.01. 

Discussion: Data confirmed that the enhanced pediatric workshop was successful in improving 
student competency scores in pediatric anesthesia simulated practice. 
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Pediatric Anesthesia Education and Clinical Competence 

Pediatric anesthesia dates back to the 1930's where anesthetic techniques were developed 

to manage cases such as tonsillectomies, appendectomies, and orthopedic surgeries (Smith, 

1975). Today, surgical interventions performed on children have expanded to encompass 

neurosurgery, transplants, otolaryngology, and cardiovascular cases. With the rise in complexity 

of surgical care, the need for specialized anesthesia delivery has increased as well. As a result 

pediatric anesthesia is now considered a subspecialty of the profession (Dunbar & Andropoulos, 

2012). Complications associated with pediatric anesthesia can negatively influence a child's 

well-being for a lifetime (Mir Ghassemi et al., 2015). Therefore, the need for highly skilled and 

appropriately trained nurse anesthetists is imperative to provide safe and quality care. 

Based on recommendations from the American Association ofNurse Anesthetists 

(AANA), Council on Accreditation (COA), and current literature, the research team developed 

an enhanced educational program for the students matriculated in the University at Buffalo (UB) 

Nurse Anesthetist program. The program included an enhanced workshop in pediatric anesthesia 

and simulation as well as high fidelity simulation scenarios that were performed in the 

University's Patient Simulation Center. 

Purpose 

The study's primary purpose was to compare clinical competency scores among nurse 

anesthesia students with the usual pediatric anesthesia education to students who received an 

enhanced pediatric anesthesia training workshop using simulation scenarios. Subsequently, the 

results of the research were translated, along with other data collection, into a cost analysis for a 

pediatric simulation program and was presented to the Program Coordinator. Improved 
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competency scores will enhance students' pediatric clinical readiness through a safe learning 

environment such as simulation. 

Results of this study help determined the effectiveness of an enhanced educational 

program to increase clinical competence scores in pediatric anesthesia of Student Registered 

Nurse Anesthetists (SRNAs) matriculated at the UB Nurse Anesthetist Program. The question to 

be answered was as follows: Does incorporation of an enhanced educational program improve 

clinical competency scores in pediatric anesthesia in SRNAs in the UB Nurse Anesthetist 

program? 

Background and Significance 

Research has shown that professional competency is a contributing factor associated with 

morbidity and mortality regarding delivery of pediatric anesthesia (Auroy, Ecoffey, Messiah, & 

Rouvier, 1997). For decades, it has been noted that complications within the pediatric population 

occur at a higher rate when compared to their adult counterparts (Hoffman, 2008). The risk of 

adverse events in this vulnerable population is increased due to greater severity of disease, 

comorbidities, and the need for emergency surgery, all of which are common among pediatric 

patients (Collins & Everett, 2010). 

While some anesthetic practices can be similar to that of the adult, pediatrics is a 

primarily specialized field, requiring a unique skill set with expert training (Fehr, Honkanen, & 

Murray, 2012). Therefore, not all skills developed during adult anesthetic training can be 

generalized to the pediatric population. Serious consideration of the anatomic and physiologic 

differences across the pediatric lifespan is imperative for safe anesthetic practice. 

Perioperative cardiovascular and respiratory events remain two of the leading causes of 

malpractice claims for anesthesia providers (Jimenez et al., 2007). In a study by Mamie, Habre, 
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Delhumeau, Argiroffo, and Morabia (2004), risk factors for perioperative respiratory adverse 

events (PRAE) were examined in children presenting for elective surgery. After univariate and 

multivariate analyses, it was found that anesthesia providers not specialized in pediatric 

anesthesia accounted for a 1.7-fold increase in the risk for a PRAE (Mamie et al., 2004). 

Comparatively, during the same study, it was identified that approximately one in five children 

experienced a PRAE consisting of either a laryngospasm, bronchospasm, airway obstruction, 

oxygen desaturation, or a recurrent cough (Mamie et al., 2004). 

Further evidence suggests that management of the difficult airway in a pediatric patient 

by a non-pediatric anesthetist is one of the leading causes of morbidity and mortality in this 

population (Sunder, Haile, Farrell, & Sharma, 2012; Weiss & Engelhardt, 2010). Research 

conducted by Heinrich et al. (2012) identified that children under one year of age are statistically 

at higher risk for difficult laryngoscopy in comparison to children of advanced ages. 

Consequently, limited experience with pediatric training can be directly related to difficulty in 

management of even a normal pediatric airway (Sunder et al., 2012). 

Supporting literature points to the need for enhanced pediatric anesthesia training to 

prevent adverse events through improved clinical competency within this specialized population. 

One way to augment this training is through high-fidelity simulation in a controlled and realistic 

environment. Monitors, anesthesia machine, equipment, pharmacological agents, and a high

fidelity manikin with the ability to replicate lung sounds, cardiovascular sounds, and vital sign 

changes are used to artfully and realistically create a simulated learning environment. This 

unique training tool allows an anesthetist to practice, develop, and refine skills in a technical 

environment without threat to patient safety. Simulation has been a successful educational tool in 

anesthesia training programs across the country. Areas of specialty such as regional anesthesia 
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and obstetrics are two fields in which simulation has improved training (Gallagher & Tan, 2010; 

LeBlanc, 2012; Pratt, 2012). 

However, there is a gap in the literature identifying the use of simulation in conjunction 

with pediatric anesthesia training. One study created simulated pediatric scenarios and used them 

to test their effectiveness in assessing the performance of anesthesia residents and fellows with 

varying degrees of baseline pediatric experience (Fehr et al., 2011). Another study used high 

fidelity simulation to assess pediatric resident's skills in airway management (Overly, Sudikoff, 

& Shapiro, 2007). Comparatively, a study by Tsai, Harasym, Nijssen-Jordan, Jennett, and Powell 

(2003b), used high-fidelity simulation to assess competence in pediatric residents ability to 

manage critical events in an emergency department. 

Based on the preliminary review of the literature, there is an apparent lack of pediatric 

anesthesia based simulation utilizing high-fidelity child manikins. In the studies that did employ 

child manikins (Overly et al., 2007) the sample population and environment did not pertain to 

anesthesia providers or the operating room. Furthermore, a significant limitation identified in the 

literature search was the complete absence of pediatric simulation utilizing Certified Registered 

Nurse Anesthetists (CRNA's) or nurse anesthesia training programs. Therefore, evidence 

suggests the need for further studies regarding pediatric anesthesia simulation to assess for 

improvement in clinical competence. 

Literature Review 

The above review indicates an apparent gap in the research relating to pediatric 

anesthesia based simulation. To date, there are no studies involving pediatric anesthesia 

simulation and the nurse anesthetist. A keyword search conducted at National Center for 

Biotechnology Information (NCBI) at the U.S. National Library of Medicine (NLM) using 
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primarily PubMed identified over 300 articles for review. Examples of keywords searched 

include pediatric, anesthesia, CRNA, manikins, high fidelity, simulation training, clinical 

competence, educational measurement, and competency-based education using various Medical 

Subject Headings (MeSH). Out of 170 articles, 40 of them were individually screened and read 

in their entirety for eligibility. Nine articles met inclusion criteria and based on their substantial 

quantitative and qualitative findings are discussed below. 

Fehr et al. (2011) examined pediatric anesthesia residents, and fellows undergo simulated 

pediatric perioperative scenarios. The purpose of the study was to determine the scenarios 

effectiveness in the assessment of the trainee's performance. Thirty-five trainees underwent ten 

pediatric simulated scenarios. The trainees were evaluated with an action checklist by two 

pediatric anesthesiologists. Data concluded the trainees with more pediatric clinical experience 

outperformed those with less experience. While this study indicates the content is relevant, 

additional methods are needed to examine direct measures of clinical performance in pediatric 

anesthesia-related simulation. 

Nishisaki et al. (2009) designed a descriptive, educational intervention study involving a 

high-fidelity simulation "boot camp" orientation-training program for first-year pediatric fellows. 

The authors hypothesized that multi-institutional simulation-based training is feasible and 

effective. Development of a two-day course incorporated high-fidelity simulation, which 

included simulation on airway management, vascular access, resuscitation, sepsis, trauma, and 

delivering bad news to parents. Twenty-two pediatric fellows took part in the intervention, which 

was evaluated and facilitated by faculty members from various institutions. The authors reported 

higher scores in training effectiveness in the end-of-course evaluation and a follow-up survey 

revealed the training improved clinical performance and self-confidence in pediatric fellows. 
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Burlacu and Chin (2008) examined the effect of pediatric anesthesia simulation training 

on candidate's confidence levels. A course using pediatric emergencies and anesthesia training 

using a SimBaby manikin was carefully designed to deliver multidisciplinary simulation training 

for anesthesia professionals. Seven simulation scenarios are included in the course followed by 

problem-orienting debriefing sessions. Confidence was measured evaluating pre-and post scores 

using a Candidate Confidence Score (CCS), in which the candidates scored their confidence 

levels in managing each of the seven scenarios. A similar IO-point Usefulness for Practice Score 

(UPS) was used to assess the candidate's opinions regarding the relevance of the course in daily 

clinical practice. Sixty-eight candidates' scores were analyzed; there was a highly significant 

difference between pre-and post-course scores, favoring post scores in measuring the CCS. The 

researchers found that the increase in confidence scores suggests simulation training can increase 

confidence in the management of pediatric patients. 

Ambardekar et al. (2016) identified the challenges of teaching a range of relevant skills in 

pediatric anesthesia fellowship training. The researchers hypothesized that experimental 

simulation-based curriculum could augment knowledge and skills in novice pediatric anesthesia 

fellows. A simulation-based boot camp (BC) was designed which included a skills station, team

based simulation scenarios, and group discussions of complex cases. The pediatric fellows rated 

usefulness in improving knowledge, self-confidence, technical skill, and clinical performance 

using a Likert scale. The data concluded that simulation-based BC was feasible and perceived to 

improve the participates confidence, knowledge, technical skills, and clinical performance. 

However, further research is indicated for direct measures of clinical performance after 

simulation interventions. 
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In a study involving high-fidelity simulation as an assessment tool for pediatric residents' 

aiiway management skills, Overly et al. (2007) executed a prospective observational study. The 

study included sixteen pediatric residents who were asked to manage two different cases in a 

simulated environment. Both cases included a pediatric patient who experiences an "acute 

aiiway" and is ultimately in need of endotracheal intubation. Results showed 4 7 attempts at 

intubation with 27 successes (56%) and appropriate pre-oxygenation was performed in 47% of 

the 32 cases. Harmful actions recorded from the simulation include inappropriate endotracheal 

tube size, rapid sequence induction before intubation set up, bag valve mask not connected to 

oxygen, and pulling the endotracheal tube out inflated. The data concludes many concerns with 

resident skills managing an acute pediatric aiiway. The study suggests that high-fidelity 

simulation can assess these areas of concern as well as the program's effectiveness in teaching 

the skills necessary for practice. 

Tsai, Harasym, Nijssen-Jordan, Jennett, and Powell (2003a) identified that measuring 

clinical performance in the simulation environment is difficult. The study aimed to develop a 

quality simulation examination using a high-fidelity child manikin in evaluating pediatric 

residents' competence in a simulated emergency room. Scenarios and rating instruments were 

designed to study 18 pediatric residents. The residents participated in a manikin-based simulation 

pretest, training session, and posttest. Three independent evaluators rated participates 

performance on technical skills, medications used, and behaviors displayed during simulation. 

The data suggests the manikin-based simulation is a realistic, valid, and reliable tool to improve 

clinical performance. However, these data were based off participates opinions, not true 

scientific fact. Further high-quality data are needed to examine pediatric simulation and clinical 

performance. 
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Johnston et al. (2017) acknowledged that simulation increases exposure to rare pediatric 

events in a safe environment to improve skills and build confidence while standardizing 

curriculum. The researchers specifically simulated anaphylaxis in the operating room for two 

groups of anesthesia residents with a one-year training difference. During the simulation, key 

time points were recorded, and a scripted debriefing followed. Thirty-five percent of residents 

started an epinephrine infusion following a bolus and progression to pulseless activity occurred 

in 65% of the sessions. Additionally, no resident initiated chest compressions during the 

simulation for bradycardia. Data concluded the residents displayed significant performance 

deficits during simulation, even with the more senior residents. The study suggests that 

anesthesia training programs incorporate pediatric intraoperative scenarios, like anaphylaxis, to 

improve skills and confidence in a safe environment. 

Lucisano and Talbot (2012) studied the current literature surrounding simulation training 

for airway management for anesthesia and other healthcare providers. The purpose of the study 

was to analyze and compare effects of simulation, different types of simulation, and types of 

methods used to assess performance deficiencies. A systemic review found 15 quasi

experimental designs, eight descriptive studies, and 11 analyses of equipment or technique. Data 

were collected from four electronic databases, CINAHL, MEDLINE, PsycINFO, and Web of 

Science published between 1990 and 2009. Keywords searched included airway management, 

simulation, and anesthesia. Findings confirm that simulation can be a useful tool to teach airway 

management skills and provide support for advanced simulation training. The results suggest the 

need for further research to examine technical skills and patient safety in simulation training. 

Happel, Lease, Nishisaki, and Braga (2015) identified simulation as an important part of 

pediatric medical education; however, the direct impact on learners' clinical performances during 
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real events is unknown. The purpose of the study was to evaluate the perceived impact of 

simulation-based education on pediatric emergencies by surveying residents following an actual 

event. For one year, 49 simulation sessions took place, and during that same time, 27 real-life 

pediatric emergencies occurred. Fifty-three percent of the residents reported feeling well 

prepared during a real-life critical event, while 45% of them reported having experienced the 

real-life event during simulation training. Overall, the residents perceived simulation training as 

helpful in improving clinical performance. 

In consideration of the literature surrounding pediatric anesthesia simulation, all the 

research has been done involving pediatric residents and fellows. While there has been some 

research regarding high-fidelity simulation for nurse anesthetists, no studies include pediatric 

simulation. While medical programs have only brushed the surface of pediatric anesthesia 

simulation, the lack of nurse anesthesia based research on the topic remains apparent. With 

CRNAs becoming increasingly independent in the pediatric anesthesia specialty, training 

programs must incorporate pediatric simulation to meet standards set by the COA. The literature 

review indicates the need for high-quality nurse anesthesia research in simulation-based pediatric 

anesthesia. 

Theoretical Framework 

Simulation is a growing trend in healthcare education. It has been shown to improve 

technical skills and enhance knowledge retention (lssenberg et al., 1999). However, use ofhigh

fidelity simulation has not been well documented in the setting of pediatric nursing practice. 

Furthermore, in the anesthesia profession, using high-fidelity simulation as a measure of 

competence, has been largely controversial. Competence is defined as "the capability to perform 

a particular professional task with an acceptable level of skill," (Akira Nishisaki, Keren, & 
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Nadkami, 2007). Traditionally, simulation has been used for training purposes, now, research 

suggests shifting the use of simulation to a competency-based paradigm for performance 

evaluation (Wong, 2004). Therefore, as simulation modalities expand, research utilizing clinical 

theory and evidence-based practice are needed to support the development of simulated 

education (Sanford, 2010; Wong, 2004). 

In this capstone project, the sample population includes first and second-year nurse 

anesthesia students with varying degrees of baseline skill and clinical knowledge. Therefore, the 

theoretical framework ofNovice to Expert by the nursing theorist, Patricia Benner was used to 

help guide this experimental study and analyze the data. The inclusion of this theoretical 

framework was chosen because of its ability to underpin how the level of education and clinical 

experience can be translated into measurable levels of competence. Although Benner originally 

adapted this model to address the need for skilled bedside registered nurses, the concepts and 

fundamentals of this framework can be generalized to that of an SRNA. 

Theorist 

Dr. Patricia Benner is a nursing theorist who recognized that experienced nurses were 

needed to address the increase in patient acuity and the advancements of technology within the 

healthcare profession (Benner, 1982). In her research, she identified that The Dreyfus Model for 

Skill Acquisition could be adapted to understand how experience levels differ among nurses. As 

a result, Benner evaluated nursing experience ranging on a scale between five levels. These 

levels denote differences in experience and categorized by a novice, advanced beginner, 

competent, proficient, and expert. Consequently, Benner recognized that nursing skills cannot be 

developed solely through formal education but instead require a brevity of clinical experience to 

develop competency (Benner, 1982). Because ofBenner's knowledge, this theory will be used to 
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validate how experience through high-fidelity simulated learning can be used to assess the 

competence of pediatric anesthesia in student nurse anesthetists. 

Novice 

In this stage, the novice nurse is one who has no previous knowledge or clinical 

experience. According to Benner (1982), this level of nursing is primarily directed by rules and 

objective reasoning. Therefore, it can be expected that nurses with this degree of thinking display 

behavior that is concrete and instruction driven (Nursing Theory, 2016). This level may apply to 

first-year nurse anesthesia students who are learning concepts, laws, and rules of anesthesia but 

have not had the chance to apply knowledge in the clinical setting. However, despite the first

year nurse anesthesia student's lack of clinical anesthesia training, they are not a novice 

regarding nursing practice. As a pre-requisite for acceptance into the nurse anesthesia program at 

the University at Buffalo, an eligible applicant must have had at least two years of critical care 

nursing experience. Therefore, according to Benner's levels from novice to expert, a first-year 

nurse anesthesia student has likely already achieved a level of competent or higher. Therefore, 

insight gained from Benner's theory will help guide design of simulated scenarios as well as 

grading criteria that will be expected at this level of practice. 

Advanced Beginner 

The advanced beginner, as explained by Benner (1982), is a nurse that shows 

"marginally acceptable performance" through experience gained in real life situations. During 

this level, the nurse has enough clinical familiarity that they can index those experiences by 

which to guide their future actions. Currently, the pediatric clinical rotation for the student nurse 

anesthetist at the University at Buffalo spans between three to ten weeks at a Buffalo-area 

children's hospital. According to Benner's definitions of experience, ten weeks of clinical 

exposure would likely designate SRNA's as advanced beginners in pediatric anesthesia. 
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Therefore, this stage is integral to this capstone project because it is expected that second-year 

students will exhibit a level of at least an advanced beginner. 

Competent 

According to Benner (1982), a competent level is achieved after two or three years of 

actual field experience. During this stage, the nurse can identify, plan, strategize, and implement 

action into problem scenarios. As previously stated, this stage has likely already been achieved 

by students who have had two years of prior critical care nursing experience. However, in the 

context of pediatric anesthesia, this level is the desired goal. According to the Council on 

Accreditation ofNurse Anesthesia Educational Programs (2004), "the ultimate goals of the 

accreditation program are to improve the quality of nurse anesthesia education, and provide 

competent nurse anesthetists for health care consumers and employers." Consequently, given the 

varying amount of pediatric clinical exposure, can competence in pediatric anesthesia be adequately 

obtained? This is significant, as Benner (1982), suggests that simulation at this level would allow 

nurses to practice caring for patients with complex health issues in a safe environment. 

Therefore, it stands to reason that pediatric clinical competence may be augmented through high

fidelity simulation. 

Proficient and Expert 

A proficient level is achieved once the nurse can see a situation as a whole. This is 

exampled through situational awareness, in which the nurse can draw from past experiences to 

modify or adjust a plan (Benner, 1982). In contrast, an expert level nurse relies not only on 

experience but intuition to assess a potentially challenging situation. Benner (1982), 

acknowledges that an expert nurse is one that does not need analytical tools to problem solve. 

These two levels ofBenner's theory exceed the competent level and would most likely pertain to 

the mentors, preceptors, and instructors of SRNAs and not the students themselves. The 
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timeframe and sample available for this capstone are not sufficient to permit evaluation of these 

two levels, thereby, excluding them from the scope of this study. However, the exclusion of 

these two levels allows for areas of future research to be conducted as an adjunct to this study. 

In conclusion, Benner's theory ofNovice to Expert provides context and framework for 

implementing pediatric high-fidelity simulation into the University at Buffalo nurse anesthesia 

curriculum. Overall, the goal of including Benner's Novice to Expert theoretical framework is to 

tailor appropriate educational intervention and simulated scenarios needed to evaluate SRNA 

competency within pediatric anesthesia fairly. 

Methodology 

Project Design 

This capstone project was an experimental study. The research team used various 

strategies to collect quantitative data for promoting ease of comparison when evaluating the 

enhanced workshop on pediatric anesthesia and simulation using assessment of high-fidelity 

simulation scenarios. A secondary part of this study included a cost analysis, which was 

presented to the Program Coordinator and included all the possibilities of incorporating pediatric 

simulation within the nurse anesthetist program. 

Setting 

The study was conducted at the UB School of Nursing, in Buffalo, New York over two 

days in October 2017. The enhanced workshop on pediatric anesthesia and simulation took place 

in a classroom setting with presentation capabilities. A high-fidelity simulation scenario was 

performed in the Patient Simulation Center. The center includes an operating room with 

advanced monitoring systems including a working ventilator with gas delivery, along with state

of-the-art technology to support surgical care with a full body, computerized manikin. 
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The research team facilitated simulation scenarios with the use of SimJunior®, an 

interactive pediatric mannequin on loan from Laerdal Medical. SimJunior® which represents a 

6-year-old boy and allows the provider to develop a range of pediatric skills. SimJunior® is 

completely compatible with the UB simulation equipment to run high fidelity simulation 

scenanos. 

Sample 

After approval from the UB Institutional Review Board (Appendix A) thirty-two UB 

nurse anesthetist students were approached for participation in the research study. First and 

second-year students were targeted for study eligibility due to their lack of pediatric clinical 

exposure. The subjects were provided with a Research Information sheet (Appendix B) and 

Confidentiality oflnformation and Release for Still Photographs and Videotapes (Appendix C) 

three weeks before the research days. 

After voluntary consent, thirty-one subjects were randomized into control and 

intervention groups. For inclusion, the participants must be enrolled in the UB nurse anesthetist 

program, be within their first or second year, and have attended the usual pediatric anesthesia 

lecture, which is currently provided in the UB curriculum. Because one subject had not attended 

the usual education, they were excluded from data collection but could participate in the 

education. Third-year students were excluded from participation due to their prior experience 

with pediatric anesthesia during clinical training. The research team utilized the third-year class 

as "staff' in the simulation room to help create a realistic environment as well as debriefing 

exercises at the end of each scenario. 

Control and Intervention Group 
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Randomization ensured an evenly distributed sample across the control and intervention 

groups; randomization occurred separately for both first and second-year participants. 

Participants in the control group served as the study's comparison group. The control group 

received the enhanced education, only after they were evaluated during the simulation scenario, 

to ensure no student missed out on the new education. Students in the control group took a 

demographic survey before they individually participated in a high-fidelity pediatric anesthesia 

scenario. The intervention group also took the demographic survey before attending an enhanced 

workshop on pediatric anesthesia before participating in the simulation scenario. Competency 

during the simulated events was evaluated using two instruments, which are discussed next. 

Materials 

A workshop course outline was developed using information based on current literature. 

In the book, Comprehensive Healthcare Simulation: Pediatrics by Grant and Cheng (2016) the 

authors describe a general outline for developing simulation-based education in pediatric 

anesthesia. Additionally, for as an outline for workshop development, the research team utilized 

The International Nursing Association for Clinical Simulation and Leaming (INACL): Standards 

of Best Practice. The Nursing Association for Clinical Simulation and Leaming is the global 

leader in transforming practice to improve patient safety through excellence in healthcare 

simulation. The organization provides a simulation format and design framework based on 

standards of best practice in which the research team followed for workshop and simulation 

design. 
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Workshop Outline 

The "Workshop: Pediatric Anesthesia and Simulation" (Appendix D) took place over a 

two-hour period in a classroom with presentation capabilities and Patient Simulation Center. The 

outline included content information on, objectives, an overview of content, introduction to 

simulation and SimJunior®, review of pediatric knowledge, introduction to pediatric technical 

and nontechnical skills, as well as two hands-on learning stations. The first hands-on learning 

station included airway equipment, equipment calculations for endotracheal tubes and mask 

airways, and practice mask-ventilating on a baby and child manikin. The second hands-on station 

took place in the Patient Simulation Center with SimJunior®. Subjects had an opportunity to 

mask-ventilate, insert oral and nasal airways, intubate the airway, and had discussions on 

pediatric anatomy, communication in the OR, pediatric-specific emergencies. 

Overall, the workshop focused on the clinical challenges focused in pediatric anesthesia. 

Provider development of the knowledge, skill, and attitude in this area has been directly related 

to clinical competency. Participates left the Workshop with a better understanding of pediatric 

anesthesia knowledge and technical and non-technical skills. 

Inhalation Induction and Laryngospasm Simulation Scenario 

Specific scenario development was based on current literature from Managing 

Emergencies in Pediatric Anesthesia, also known as MEP A. MEP A is a simulation-based 

training course that addresses the need for practice and exposure to rare but critical pediatric 

anesthesia events (Taylor, Everett, De Beer, & Mackinnon, 2014). Currently, the MEPA based 

pediatric scenarios are available in every anesthesia training program in the United Kingdom and 

have expanded into training programs in Africa, Asia, Australia, Canada, Europe, and the United 

States. 
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The research team adopted the MEP A laryngospasm scenario and included inhalation 

induction (Appendix E). All subjects were pre-briefed using a standardized script on the patient 

and situation, environment, scenario, and expectations. The scenario was performed with 

volunteers playing roles such as the CRNA, circulator, and surgeon. Subjects were de-briefed 

using a standardized script on inhalation induction and laryngospasm after the scenario to 

maximize learning. 

Evaluation Instruments 

Methods for data collection and analysis began with a demographic survey (Appendix F). 

Survey questions included; a participate identifier, usual curriculum pediatric lecture, years of 

ICU experience, type of ICU specialty, and years of pediatric experience. 

The instruments used to assess pediatric competence during the simulation scenarios 

included the MEPA Action Checklist (AC) and the Global Rating Scale (GRS). The subjects 

were scored by two blinded independent raters in real-time, see Appendix G for the rater 

evaluation form. Content validity of the MEP A instruments has been well documented based on 

national committee and peer review support (Everett et al., 2013). Reliability for the AC and 

GRS were assessed using reliability statistics and proved to be valid tools for assessment during 

pediatric simulation (Everett et al., 2013). 

During the simulation scenario, the MEP A AC and GRS was used to evaluate each 

student based on a set of predetermined key skills, or actions. These skills were chosen based on 

the educational and experience level appropriate for first and second-year students. The MEPA 

evaluation tool uses a Likert scale ranging from one to six or novice to expert. This GRS was 

chosen as it blends seamlessly with the ideals of Benner' s theoretical framework. In conjunction, 

Benner's levels of experience will help guide the intervention and simulation scenarios to 
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prevent handling of an experiment outside the scope of current student knowledge. In 

conclusion, the GRS and AC will align with the theoretical framework by Patricia Benner, From 

Novice to Expert, to assess the competence of SRNA's during pediatric high-fidelity simulation. 

Data Collection 

A convenience sample of 31 nurse anesthetist students with the usual pediatric anesthesia 

education was randomized into either the control group or intervention group, making this 

grouping an independent variable. One subject was excluded from data collection. This data was 

entered in as a nominal or categorical level of measurement. The demographic survey, also an 

independent variable, was used for descriptive statistics. 

All students took part in a pediatric simulation scenario in the UB Patient Simulation 

Center. Two blinded independent raters evaluated each student during the scenario using the 

MEP A AC ( dependent variable) and the GRS ( dependent variable). An average score for the 

action checklist and GRS was determined and imputed into SPSS as an interval level of 

measurement. 

Data Analysis 

Data were analyzed using Microsoft Excel and Statistical Package for the Social Science 

(SPSS). The control and experimental groups were scored during the scenario using the MEP A 

AC and GRS, by two blinded independent raters in real-time. Descriptive statistics were used to 

examine the sample and their previous clinical experiences. Furthermore, an independent t-test 

was used to examine differences between the AC and GRS scores for the two groups. Levene's 

test was used to assess the equality of variances for the two groups. 

In conclusion, data collected from this study was translated into a secondary study 

including a cost-effectiveness and cost-benefit analysis. To produce a well-rounded study, the 
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researchers used a systematic approach and provided a cost-benefit analysis. The analysis will 

help determine strengths and weaknesses of pediatric simulation implementation at the UB nurse 

anesthetist program. Sample data that will be included in the analysis will include 

cost/maintenance of SimJunior®, staffing, supplies, technology, return on investment, 

recommendations to the current curriculum, and more. This data is described in full detail in the 

secondary study. 

Results 

The study's primary purpose was to compare clinical competency scores among nurse 

anesthesia students with the usual pediatric anesthesia education and students who receive the 

enhanced workshop using simulation scenarios. The researchers hypothesized that students who 

received the enhanced workshop would have higher scores than students with the usual 

education. All students had the same baseline level of knowledge on pediatric anesthesia from 

the UB curriculum. Descriptive statistics were used to examine previous clinical experiences and 

an independent t-test was used to compare the AC and GRS competency scores of students in the 

control and intervention groups. 

All thirty participates were asked to take a demographic survey. The two groups reported 

similar levels of clinical experience described in Table 1, years in the ICU for the control group 

(M= 3.7, SD 1.4) and the intervention group (M= 4.5, SD 2.8). One student in the intervention 

group reported 11.5 years of ICU experience, which is significantly higher than the entire group 

average of 4.1 years. A pie chart in Figure 1 presented that 43.3% of students came from 

"multiple" ICU backgrounds, 20.0% from cardiac, 16.7% from surgical, 13.3% from medical, 

and 6.7% from trauma. Two students reported some years of pediatric experience, in the control 

group (M = 0.7) and intervention group (M = 2) which could bear weight on study results. 
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Competency scores of the two groups were compared and are presented in Table 2. 

Students in the intervention group had statistically higher AC (M= 15.13, SD= 2.67) and GRS 

(M= 4.87, SD= 1.19) scores than students in the control group AC (M= 8.4, SD= 2.72) and 

GRS (M= 3.07, SD= 1.03),p = 0.01. 

[Insert Figure 1, and Table 1 and 2 about here] 

Discussion 

Pediatric anesthesia is a highly specialized division within the anesthesia profession. 

Increased potential for pediatric adverse events has resulted in the need for advanced anesthesia 

training to improve competency. Pediatric procedures requiring anesthesia are rising, in 2006, 

there was an estimated 2.3 million pediatric ambulatory anesthetics. There is a lack of research in 

pediatric anesthesia simulation, especially involving nurse anesthetists. High-fidelity simulation 

is a tool that can be used to improve provider competency. The purpose of this project was to 

determine if an enhanced educational program can increase competency in pediatric anesthesia in 

nurse anesthesia students. Results from the study confirmed that the enhanced pediatric 

workshop was successful in improving student competency scores in pediatric anesthesia. 

Increased competency scores in nurse anesthesia students can potentially decrease adverse 

outcomes in their pediatric patients during clinical residency and post-graduation. 

Results from this study can contribute to improvement in the education of nurse 

anesthesia students related to the use of simulation to enhance learning in pediatric anesthesia. 

Further studies involving nurse anesthetist in this field of research is justified. Furthermore, 

research is warranted in pediatric anesthesia and simulation on a larger scale, especially looking 

at provider competency. This study was the to address this issue and can be easily repeatable and 

tested again. Cost is a major factor that has prevented programs from adopting simulation. 
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Results of this primary study have been used for a secondary study to produce a cost-benefit and 

cost-analysis report for the UB nurse anesthesia program. 

Strengths and Limitations 

Randomized experiments allow for the greatest validity and reliability of drawing 

conclusions from an intervention. In this case, the independent variable, the enhanced workshop, 

caused an increased pediatric competence scores in students in the intervention group. The 

experimental design of this study allowed the researchers to control extraneous variables 

ensuring validity. This study could easily be replicated on a larger scale and tested again. 

However, while the research team took all the necessary measures to ensure the validity, 

there were limitations. Steps were taken to control for extraneous variables. Although subjects 

signed a confidentiality agreement, there was always a possibility of sharing scenario 

information between subjects. The simulation scenario was in a highly controlled environment, 

although attempts to keep the scenario as real as possible, it may not represent real-life 

situations. 

Finally, a small sample size of thirty students represents an issue because of the difficulty 

of generalizing results to the larger population. Also, it is important to note that the second-year 

students had four months of anesthesia clinical experience, while the first-year students have not 

yet entered the OR. Again, the research team recommends further studies in pediatric anesthesia 

simulation be replicated and done on a larger scale. 
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Table 1 

Descriptive statistics related to clinical experiences 
N Mean (SD) 

Years in ICU 
Control 15 3.7 (1.4) 
Intervention 15 4.5 (2.8) 
Years of Pediatrics 
Control 1 0.7 
Intervention 1 2 
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Table 2 

Comparison ofControl and Intervention Group Competency Scores 

Group N Mean SD 
GRS Average Control 15 3.07 1.03 

Intervention 15 4.87 1.19 
AC Average Control 15 8.4 2.72 

Intervention 15 15.13 2.67 

lnde2endent t-test 
Sig 
< 0.01 * 

< 0.01 * 

*Significant p value < 0.01 
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ICU Specialty 

Surgical 
17% 

Multiple 
43% Medical 

13% 

7% 

Cardiac 
20% 

ii Surgical II Medical iiTrauma Iii Cardiac Multiple 

Figure 1. Reported ICU specialty results from demographic survey 
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Appendix B 

University at Buffalo 
The State University ofNew York 

Information Sheet 

Invitation to Participate in a Research Study 
Purpose 

The purpose of this study is to evaluate the competence levels of first and second year nurse anesthesia students 
using high-fidelity pediatric simulation following an enhanced workshop in pediatric anesthesia and simulation. The 

research team plans to identify clinical competence scores between students with the usual pediatric anesthesia 

education to those who received the enhanced workshop using simulation scenarios. In addition, competence scores 
will be used to make recommendations for incorporating pediatric high-fidelity simulation into the current pediatric 

th th
anesthesia curriculum. The research will take place on October 25 and 27 2017 on South Campus in Wende Hall . 

Volunteer Status 

Your participation in the study is completely voluntary. Refusal to participate will involve no penalty or loss of benefits 
to which you are otherwise entitled. You may elect to withdraw from this study at any time. If you become upset 

during the study, simply stop the simulation scenario and exit the lab. There will be no adverse effects on your 
academics by participating in this research study. 

Procedure 
By filling out the survey, you are consenting to participate in the research. You will be randomized into either an 

intervention or control group. The intervention group will receive the workshop prior to a simulated event . While the 
control group will receive the workshop only after their participation in a scenario. You will receive an email with 

information about where and when you should arrive for the research day. 

Risks 
There are no known risks to human subjects in this study. Protection of human rights will be maintained through 
coded data results, which will be secured on a password-protected device. 

Benefits 
Potential benefits to participation include future development of pediatric course curriculum and increased exposure 

to pediatric anesthesia. 

Payment 
Participation is completely voluntary. There is no financial compensation rewarded for partaking in this study. 

Confidentiality 
By returning the demographic survey you are giving a type of verbal consent to the investigators to use your survey 

data for this study. By participating in the simulation scenarios, you are providing ongoing consent for participation in 
this project. All of your responses will be reported as aggregate of grouped data. No individual responses will be 

reported . If results are published or presented in public forum , your identity will not be disclosed as it not recorded in 

any way. Data will be kept in a locked file and the investigators are the only ones with access to this file. In order to 
monitor this research study, representatives from the federal agencies such as NIH and Office of Human Research 

protection or representatives from the UB Human Research Protections Program may inspect the research records. 

For further Information 

Any questions, concerns, or complaints that you may have about this study can be answered by Erin Peruzzini at (585) 
734-6815 (emperuzz@buffalo.edu) or Kaitlyn Tomeno at (585) 880-7356 (ktomeno@buffalo .edu) . 

This research has been reviewed and approved by an Institutional Review Board (" IRB"). You may talk to them 

(anonymously, if you wish) at (716) 888-4888 or email ub-irb@buffalo.edu 

By answering the questions in the demographic survey and participating in the simulation scenarios, you are 

consenting to participate in this research project . 

mailto:ub-irb@buffalo.edu
mailto:ktomeno@buffalo.edu
mailto:emperuzz@buffalo.edu
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Appendix C 

University at Buffalo 
State University of New York 

Nurse Anesthesia Program -School of Nursing 
Patient SimulaUon Center 

PritatN1UTte Date 

Confidentiality of Information 

During your participation in the courses al the School of Nursing Patient Simulation Center. 
you will likely be an observer of the performance of other individuals in managing medical 
events. As a participant in these activities in whatever role, you are asked to maintain and hold 
confidential all information regarding the performance of specific individuals and the details of 
specific scenarios. 

By signing below, you acknowledge to having read and understood this statement and agree to 
maintain the strictest confidentiality about any observations you may make about the 
performance of individuals. 

Slgnature Dale 

Release for Still Photographs and Videotapes 

I authorize instructors and administrators of the School of Nursing Patient Simulation Center to 
photograph and/or videotape me during the course. No commercial use of the photographs 
and/or videotapes will be made without my written permission. 

Signatu:o 
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Appendix D 

Workshop: Pediatric Anesthesia and Simulation 

Fall 2017 Workshop Outline 

Contents: 

1. Workshop Objectives 
2. Overview of Workshop Content 
3. Introduction to Simulation and SimJunior® 
4. Review of Pediatric Knowledge 
5. Introduction to Pediatric Technical and Non-Technical Skills 
6. Hands-On Leaming Stations and Questions 

1. Objectives: 

This Workshop will focus on the clinical challenges encountered in pediatric anesthesia. These 
challenges include medical management, technical skills, and non-technical skills. Provider 
development of the knowledge, skill, and attitude in this area has been directly related to clinical 
competency. Participates will leave the Workshop with a better understanding of pediatric 
anesthesia knowledge and skills. 

2. Overview of Workshop Content: 

a. Faculty: 
Kaitlyn Tomeno DNP-C, Primary Researcher 
Erin Peruzzini DNP-C, Secondary Researcher 
Dr. Nancy Campbell-Heider PhD, NP-C, CARN-AP, FAANP, Research Advisor 
Dr. Kristine Faust DNAP, MBA, CRNA, Research Advisor 

b. Timeline: 
Wednesday October 25th 2017, 1230 to 1430 

1230 Introduction to course 
1240 Introduction to simulation and SimJunior® 
1300 Overview of pediatric knowledge 
1330 Introduction to pediatric technical and non-technical skills 
1400 Hands-on learning stations and questions 
1430 Break before simulation scenarios 

3. Introduction to Simulation and SimJunior®: 

The first pediatric computerized mannequin was introduced in 1999. Since, there have been early 
adopters of teaching pediatric anesthesia with the use of simulation-based training. 

Basic elements of Simulation: 

Pre-briefing 
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Environment 
Roles 
High-fidelity scenario 
De-briefing 

SimJunior®: 

Represents a 6-year-old boy 
Simulates wide variety of conditions: healthy to critical 
Allows provider to develop skills such as airway management 

4. Review of Pediatric Knowledge: 

PowerPoint will include a review of basic pediatric anatomy, physiology, and anesthesia related 
topics. 

5. Introduction to Pediatric Technical and Non-Technical Skills: 

Introduction to technical skills will be discussed with participates. Skills may include: 

Bag-mask ventilation 
Intubation techniques 
IV fluid set up 
BLS 

Non-technical skills will be discussed (ACRM Key Principles): 

Effective communication 
Leadership 
Call for help 
Utilize resources 

6. Hands-On Learning Stations and Questions: 

Participates will take part in hands-on activities at three separate stations: 

Classroom Station 1: Airway, ETT/LMA calculation questions, BMV practice on 
SimBaby, introduction to other pediatric equipment 

Patient Sim Lab Station 2: Common emergencies (laryngospasm, bronchospasm, 
bradycardia), practice with BMV, intubation, and other airway management techniques 
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AppendixE 

Inhalation Induction & Laryngospasm Scenario 

In this scenario after an inhalation induction the surgeon precipitates partial laryngospasm 
through premature stimulation of the child, which resolves with simple measures. 

Scenario summary 
• 6-year-old (30kg) male has fallen off the sofa and sustained a closed femoral fracture 
• Participate starts with an inhalation induction in the OR, choosing correct airway 

equipment, and turning on appropriate levels of gas/oxygen 
• The induction proceeds normally until the surgeon stimulates the patient without 

perm1ss1on 
• The patient goes into partial laryngospasm that can be relieved by simple measures 
• It is vital for the "surgeon" to be pushy enough and that they inappropriately stimulate the 

patient to go into spasm 

Learning Objectives 
1. Recognition of laryngospasm 
2. Prompt appropriate treatment 

Team brief 
• Candidate is instructed to put the patient to sleep 
• Gas induction is planned, patient is appropriately NPO and fit for GA 
• CRNA, circulator, orthopedic resident and OR team present 

Criteria for the arrival of help 
• Participate should be told the diagnosis and what needs to be done to resuscitate the child 

so that the subject can learn from seeing the situation improve with correct management. 

Possible endings to the scenario 
1. If the participate manages the airway with CP AP and airway maneuvers ( +/- other 

interventions such as deepening anesthesia and stopping the stimulus) there will be 
resolution of the laryngospasm. The scenario will finish in this state of resolution. 

2. If the participate fails to even provide adequate CP AP and airway maneuvers, then at T3 
the child will be critically hypoxemic and bradycardic (should be severe but exact values 
may be faculty or model driven). At 4 minutes after this point (T8) definitive help will 
arrive, take over the case and prevent "death" of the manikin. 
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Appendix F 

Student Demographic Survey 
Pediatric Anesthesia Simulation and Competence Scores in Nurse Anesthesia Students 

1. Identifier: 

2. Did you attend Dr. Faust's pediatric lecture in October 2017? Circle: 

YES NO 

3. Years ofICU experience: ____ 

4. ICU specialty (circle): 

Surgical Medical Cardiac Neuro 

5. Years of pediatric nursing experience: _____ 



---

•

42 PEDIATRIC ANESTHESIA WORKSHOP AND CLINICAL COMPETENCE 

Appendix G 

Rater Evaluation Form 

Rater:#___ 

Expected Outoomes: fol." bJ.ha.lanon Inmucfon witlb Laryng0;spasm Scem&rio 
Ac6o,n Chcddist (circle):. 

Action Not doae Dooe peorly Done well 

Pre-m dudion 
I . Selects a_pprnpriare fitting mask 0 2 

• Size 3 or4 
2. Tums: on. N20 and 02 mix.tures 0 2 

3. Adds Sevo and supports (l'aitien:t until asleep () l 2 

4. Toms off 20, sv,<itches to ]00% () 2 

5" loves: to place IV then returns to HOB 0 2 
Laey'Ilgps;pa~m Scen~io Begins: 

6. Communicates diagnosis/recognizes spasm () 1 2 

7. Switch lo 100% oxygen 0 1 2 

8. Simple or specialized ainvay maneu\•ers. 0 2 
,. Applies CPAP 
• Pressure in lary11gospasm notch 
• Jaw thrus,t 

Reso]ution 
9. Assessment ofventilation using cbes1 andbag 0 2 

.!!!P~eut 

Tami Sc.ore.: ___ 

Glo,bnl Rating Scale (,circle): 

i 2 3 (l 

Bord n clleellerir r ppenr.5 
but sati~tory Good tD hiQhiY e pert) 

F' ease rate from 1ta 8. 

Scor GI 1 . poricltfl1 p,ra~ If ',V01,ICI CO-'ll!tilLJ • l111in11 i:, •!arr '" a high $l~' • 
examln.alion a51 • e F!cyal CD ear Beard ai,;,am.. Scores □• 4--6 ara ·.ss · facm!'!( for ;;;n anestl>aool □gtsl Ir, ln~pendem p-al!:¢e. 
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Oral Defense Poster Presentation 

Introduction 
Pedlatrlcanestheslalsahighlyspeclallzeddlvlslonwithlnthe 

anesthesia profession. Increased potential for pediatric 

events has resulted in the need for advanced anesthesia 
trainlng tolmproveprovidercompetency. 

• ln2006,ther8wasanestimated2.3millionpediatric 

ambulatory anesthetics. 

• Complications Yiilhin the pediatric population ocwr at a 

higherratethaninadt.Jlts. 

• High-fidelity simulation is a method to improve provider 

competency. 

• There is limited n;isearch j1.15tifying the cost of simulation to 

confirmthebenefitsthatmaybeachieved. 

• Cost is a major factor that has prevented medical 

professionsfromadoptingsimulationintopractioe. 

Objectives 
Thepurposeoflhisstl.ldywastodetermineifanenhanced 

ed1.1Calionalworkshopwouldincreasestudents'competenciesin 

pedialricanestheslapracticerelatedtoaprescribedclinical 

soenario.Aseoondarypurposeoftheprojectwastoevaluatethe 

costeffectivenessoflheenhancedpediatricworkshopandhigh

fidelitysimulationexperienoe.Resultsofthisexperimentalstudy 

willalsofillexistinggapsintheanesthesiaeducationliteratureby 

utilizing clinical competency meas1.1res related to sim1.1lation 

experianoasandcost-benefitanalysesofthisedl.lCalional 

method. 

Methods 
Afterobtainingvol1.1ntaryoonsent,UniversityatB1.1ffalo(UB)nl.KSEI 

anesthetist stl.ldents (n = 30) were randomized into control and 

axparimantal groups. The experimental group participated in an 

anhancedwortcshopinpedialricanesthesiaandsiml.llation,which 

took placa at tha UB School of N1.1rsing. Tha control group 

reoaivedonlythe1.1s1.1alpedialriced1.1Calionallectl.lre.Bothgroups 

ware than evall.l8tad for competency d1.1ring a high-fidelity 

pediatricscenariointhePatiantSim1.1lationCentar1.1singtwo 

WORKSHOP 

• S1.1bjects in the experimental group ware provided with a 2-

hol.lr presantation on sim1.1lation and SimJ1.1nior®, reviaw of 

pediatricknowledga,introdlJCtiontopediatrictachnicaland 

non-technicalskills,andtwohands-onlaamingstations. 

INHALATION INOUCTION+LARYNGOSPASM SCENARIO 

• Alls1.1bjectswarepre-briafadonthepatiantandsill.lation, 

anvironment,scenario,andexpectations. 

• High-fidelityscenario1.1singSimJ1.1nior®,apedialric 

manikin,wasperformadwithvol1.1ntears(circulator, 

81.lrgeon, CRNA) to eval1.1ata competencies. 

EVALUATION INSTRUMENTS: 

·~r-::: 
,...... ......._......... 

'~}:-· 
~='"::.:-:::...-_... 

I ~-__.., . - . - ... . - . ---- I 

__ ,.,," "'" " ,,_,.._ ·- .,..,_---·--·---·---··--·--
Data Analysis 
• Data ware analyzed 1.1sing Microsoft Excel and Statistical 

Packaga for Iha Social Science (SPSS). 

• The control and experimental groups ware scored 1.15ing Iha 

MEPAAC and GRS, by two blinded indapendant retef's in real

time. 

• Descriptive statistics were 1.1sed to examine previo1.1s clinical 

axpariances.Thetwogro1.1psreportedsimilarlavelsofclinical 

axpariance. 

• An independent t-test was 1.1sed to examine differences 

between Iha GRS and AC scores for the two gro1.1ps. 

• Dataforcostanalysiswareanalyzed1.1singhistorical 

axpandit1.1redatafrom2013-2017. 

• Allcostswerereportad1.15ingvalidatadC06linformation 

providedbytheUnivarsityatB1.1ffaloandl.aardalMadical. 

Results_, 
hff' lit f 

-($0) 

-inlCU 
3.7(U) 
U(2.8)

-- "1~-
_, 
■· ··?· ·f·M Ir· ,; 

ORS Contn,I 1, 3.07 1.()3..._ I...,,_- 1, 1.19•.87 

U 2.72 
1$.13 2.67

ACA_,,111' I..=,,, :: 

• An independent I-last was 1.1sed to compare GRS and AC 

scoresofn1.1rseanesthesiasll.ldentsinthecontroland 

axperimentalgroups. 

• Stl.ldentsinthaaxparimantalgrouphadstalisticallyhigher 

GRS and AC scores (p"' 0.01) than stl.ldants in Iha control 

Results for Cost Analysis 

--"':;"" 
" s:: 

Using the GRS (sea Fig1.1re 1) competency was detennined 

withascoreof.!:4.Res1.1Itsshowthat4participantsinthe 

control and 13 in Iha intervention were competent, which was 

reportedastheeffectinthisanalysis. 

The oost-i:lffectiveness ratio (CER) shows that whan Iha 

workshop is combined with sim1.1lalion, not only was 

competencyimprovedbutltsignificantlyredooadthaoostof 

sim1.1lationbyneartyS6,000. 

- .cs... es-,caAsooot-~••-.......,t:w,n.,.oootf)Ot 

Monetization was placed on Iha benafil of improved 

competency by calculating Iha cost of mismanaging a 

laryngospasm. 

The payoff period was 1.1sad to determine how long It woold 

takeforthabenefitstooutweighthecostofimplementing 

pediatricsim1.1lalionintothecurrentci.ricul1.1m.Results 

show, the payoff period is about 12 months. Therefore, Iha 

benefitofpreventingadvarseevents,willallowforyearty 

repayment of the simulation program. 

-

Conclusion 
• Dataconfirmadthattheenhancedpediatricworkshopwas 

SIJCC8ssf1.1linimprovingstl.ldentoompetancyscoresin 

pedialricanesthesiasim1.1latedpractice. 

• Increased competency scores in CRNA stl.ldants can 

potantiallydecreasaadvarseoutcomesinthairpediatric 

populationpatiantspostgredoation. 

• Tha non--rnarkat val1.1e of improved competency significantly 

01.1tweighstheriskofanadversaevantinthisspecializad 

population. The cost analysis supports Iha economic 

feasibilityoftheanhancedpediatricsim1.1lationprogram. 

• Hiringasim1.1lationcoordinalorC01.1k:lfurthardecreasa 

edl.lCalionalcostsbymaximizingsimlabl.llilityfrom11.5% 

to44%andfac1.11tyteachingtime. 
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