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ABSTRACT 

Purpose: The primary purpose of this project was to assess and improve anesthesia providers’ 

acceptance and intent to use emergency manuals in their practice. A secondary purpose was to 

determine how emergency manual usage would change anesthesia providers’ confidence in their 

performance during the management of crisis scenarios in the operating room.  

Background: Emergency manuals provide medical providers with vital information to manage 

various critical life-threatening situations. The use of emergency manuals during a crisis 

improves provider performance and patient outcomes, however, many anesthesia providers do 

not currently utilize these manuals during such situations. Training sessions have been shown to 

improve provider usage of such manuals.  

Methods: The project utilized pre-training and post-training electronic surveys created by 

Qualtrics to assess anesthesia providers’ attitudes towards emergency manuals and their 

willingness to utilize them. The pre-training survey was taken by participants before viewing a 

Panopto presentation training that presented the importance and benefits of emergency manual 

usage. The participants then completed the post-training survey that contained similar questions 

to assess changes in the providers’ attitudes towards the manuals, and how they perceived the 

manual would change their performance.  

Results: The number of participants who stated they were “extremely likely” to utilize the 

emergency manuals in their practice increased from four (30.7%) to eight (66.7%) after 

participation in the training session. The training session also showed an improvement in 

attitudes, as those rating emergency manuals as “extremely useful” in managing crisis situations 

in the OR increased from three (23.1%) to seven (58.3%). Additionally, those stating they 
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“strongly agree” that emergency manual usage improves anesthesia provider performance in 

managing crises increased from three (23.1%) to seven (58.3%). Provider’s reporting, they were 

“absolutely certain” in their performance during the management of crisis situations increased 

from zero without the emergency manual to five with the manual. 

Conclusions: This project supports the usefulness of training sessions when attempting to 

introduce emergency manuals into a new setting. Training sessions are effective at increasing 

provider usage of the manuals and improving their perception of them. Additionally, emergency 

manual usage increases provider confidence during crisis situations. 

 



 

 
12 

INTRODUCTION 

Life-threatening events in the operating room are infrequent but when not managed 

appropriately, they can be catastrophic (Simmons & Huang, 2019). Evidence has shown that the 

effective use of emergency manuals (EMs) or checklists during a crisis when memory recall is 

often negatively affected can prevent dire outcomes (Goldhaber-Fiebert et al., 2020). Emergency 

manuals (EMs) contain sets of cognitive aids that are intended to provide medical providers with 

vital information to manage and treat various critical life-threatening situations (Goldhaber-

Fiebert & Macrae, 2018). The terms cognitive aid, emergency manual (EM), and crisis checklist 

will be used synonymously throughout this paper. Cognitive aid can be used as a broader term 

that can also include posters, flowcharts, and mnemonics, but for this paper it will refer 

specifically to crisis checklists. Due to the infrequency of these life-threatening crises and the 

stressful and chaotic environment that exists during a crisis situation, provider memory recall and 

ability to retrieve information from their long-term memory may be impaired (Goldhaber-Fiebert 

et al., 2020). This can lead to the omission or significant delay in implementing necessary and 

often lifesaving interventions (Abir et al., 2020; Alidina et al., 2018; Goldhaber-Fiebert et al., 

2020; Goldhaber-Fiebert & Macrae, 2018; Simmons & Huang, 2019). This is one of the reasons 

why certain high-risk industries such as aviation have incorporated emergency manuals (EMs) 

into their professional training (Goldhaber-Fiebert et al., 2016). A crisis situation is defined as a 

rapid deterioration of the patients’ medical condition that requires immediate intervention from a 

medical professional (Hepner et al., 2017). The use of EMs during the management of crisis 

situations has been shown to improve anesthesia providers performance during these crisis 

scenarios, which ultimately leads to improved patient outcomes (Goldhaber-Fiebert et al., 2020; 
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Goldhaber-Fiebert & Macrae, 2018; Hardy et al., 2018; Huang et al., 2020; Kazior et al., 2017; 

Sanchez et al., 2020). Despite the benefits they provide, EMs are not always utilized by 

anesthesia providers even when they are available during emergencies due to lack of provider 

education or unfamiliarity with the manuals (Agarwala et al., 2019; Gleich et al., 2019; Simmons 

& Huang, 2019). Training sessions for anesthesia providers are one of the most effective ways to 

improve compliance with utilizing these manuals during such crises (Agarwala et al., 2019; 

Alidina et al., 2018; Clebone et al., 2017; Goldhaber-Fiebert et al., 2015; Huang et al., 2018; 

Simmons & Huang, 2019). Therefore, to improve anesthesia provider practice, this project aims 

to increase provider acceptance of EMs and their desire to utilize them in their practice through a 

formal training session. 

Background Knowledge and Significance 

There is currently a lack of use of EMs among anesthesia providers during emergent 

scenarios throughout the United States (US) (Agarwala et al., 2019; Alidina et al., 2018; Gleich 

et al., 2019; Simmons & Huang, 2019). No data is available to estimate precisely what 

percentage of anesthesia providers nationwide utilize checklists in their practice, but various 

articles are available that detail the need for improvement in this area (Agarwala et al., 2019; 

Alidina et al., 2018; Hannenberg, 2020). Evidence indicates that anesthesia providers are 

unlikely to use an emergency manual (EM) in their management of an emergency if they are 

unfamiliar with the manual or have not received training regarding its usage (Simmons & Huang, 

2019). There are other additional reasons for the lack of EM usage when it is available during an 

emergency, including anesthesia providers not feeling comfortable using them or not 

understanding their purpose and the benefits they provide (Alidina et al., 2018; Goldhaber-
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Fiebert & Macrae, 2018). Without leadership support, there can often be a negative stigma 

associated with EM usage, such as those that utilize them are not as competent or prepared as 

those that do not use them during crises (Alidina et al., 2018). 

A variety of different study types demonstrate the usefulness of EMs and the benefits 

they provide to providers and patients during crisis scenarios. In simulated scenarios, the use of 

EMs has led to a significant improvement in the number of key interventions that are 

implemented, the decreased omission of interventions, and a decrease in the delay of starting 

essential interventions (Alexander et al., 2019; Hardy et al., 2018; Kazior et al., 2017; St Pierre et 

al., 2017). The use of checklists can give providers confidence that they are not omitting crucial 

interventions and that the care they are providing is evidence-based (Goldhaber-Fiebert et al., 

2020). Stressful situations can lead to impaired judgment, delayed decision making, disorganized 

thought patterns, and cognitive errors including tunnel vision and memory interference (Wen & 

Howard, 2017). Tunnel vision causes limited perception and decreased situational awareness 

leading to the possible omission of important variables or facts. Memory interference is related 

to impaired memory retrieval that occurs during stress (Wen & Howard, 2017). The use of EMs 

helps to promote decreased staff stress, calmer work environments, and improved team 

communication (Bereknyei Merrell et al., 2018; Goldhaber-Fiebert et al., 2020; Goldhaber-

Fiebert & Macrae, 2018; Hardy et al., 2018). There are multiple case reports of improved patient 

outcomes when anesthesia providers implement the EM while managing operating room (OR) 

crises (Huang et al., 2020; Sanchez et al., 2020). These case reports mention that the EM allowed 

the anesthesia providers to have confidence in their care and feel reassured they were not 

omitting critical steps or interventions. 
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An essential step to ensuring that the EMs are used as frequently as possible is to ensure 

that it has been specifically adapted for the facility where they will be utilized (Goldhaber-

Fiebert & Macrae, 2018). The manual content and its adaptation to the local environment, 

format, and ease of availability at times of crisis are known to affect use (Clebone et al., 2017; 

Goldhaber-Fiebert & Macrae, 2018). There are a couple of different EMs available for use by 

anesthesia providers working in the OR, including the APEX Live Checklist, Stanford Anesthesia 

Emergency Manual, and the Ariadne Labs Emergency Manual. All three of these manuals are 

free to download and are easily accessible online. This project focused on implementing the 

APEX Live Checklist because it was the most concise of the three manuals and the most 

economical option to print out for the 10 ORs at the designated facility. The Stanford Anesthesia 

Emergency Manual contains more potential scenarios and situations than the APEX Live 

Checklist but is over 56 pages in length, while the APEX Live Checklist contains only 17 pages. 

It was easier to obtain the necessary financial support for the implementation of the APEX Live 

Checklist. However, both manuals are free to print, so even though the APEX Live Checklist was 

utilized, specific scenarios from the Stanford Anesthesia Emergency Manual were included in 

the modified checklist that was utilized for this project. These checklists exist in both paper and a 

digital format. One study found that individuals reported easier usage and access to the necessary 

content during a simulated emergency situation with the paper format rather than the digital, so 

this project focused on the implementation of the paper form (Watkins et al., 2016). Important 

and frequently used phone numbers can be included on the front of the manual, which has been 

shown to help familiarize anesthesia providers with the checklists so they are aware of their 

location and existence (Burian et al., 2018). As providers utilize the manual to access these 
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phone numbers, they are introduced to some of its other content (Goldhaber-Fiebert & Macrae, 

2018). 

Multiple factors have been correlated with effective EM usage, including training 

sessions for staff members, obtaining leadership support, and having a project champion 

(Agarwala et al., 2019). Studies demonstrate that it is not sufficient to simply print out EMs and 

hang them in the OR without having training sessions for anesthesia providers regarding their 

usage and expect them to be utilized effectively (Alidina et al., 2018; Huang et al., 2018; 

Simmons & Huang, 2019). Staff training sessions have been found to be one of the most critical 

interventions to assist staff with utilizing EMs during crises (Agarwala et al., 2019; Alidina et al., 

2018; Clebone et al., 2017; Goldhaber-Fiebert et al., 2015; Huang et al., 2018; Simmons & 

Huang, 2019). Using an EM without having received prior training can lead to delays in patient 

care as the providers struggle to access the necessary information within the EM and implement 

the required interventions (Clebone et al., 2017). One common reason for pushback among 

anesthesia providers to using EMs is that despite all the benefits that they can provide, they do 

not remove the need for providers’ assessment and diagnostic skills as they still have to 

recognize abnormal vital signs and match the deterioration in patient condition with the correct 

diagnosis in the manual (Clebone et al., 2020; Hilton et al., 2016; St Pierre et al., 2017). Despite 

this opposition, checklists can be very beneficial to improving providers’ performance during 

crisis scenarios as detailed previously (Saxena et al., 2020). 

Local Problem 

Arizona Anesthesia Solutions (Az AS) is a company that employs anesthesia providers 

and delivers anesthesia services to different hospitals and facilities throughout the state of 
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Arizona. They do not currently have access to EMs at several of the locations at which they 

provide anesthesia services. One hospital, covered by Az AS, is a local community hospital in 

Tucson, Arizona that did not have EMs available in their operating rooms (ORs) for anesthesia 

providers to use during emergent crises. This hospital was the implementation site for this 

project. Due to the lack of these manuals, there had also been no education or training for 

anesthesia providers regarding the usage of EMs. This problem was identified by speaking with 

some of the certified registered nurse anesthetists (CRNAs) at this facility as they mentioned that 

they did not have EMs available in the OR to assist staff in managing various crisis scenarios. 

They expressed an interest in bringing the EM to the facility and having training sessions 

regarding its usage due to the benefits that it provides to staff members and patients. For 

clarification, before this project this facility did have a malignant hyperthermia cart with a 

checklist containing the necessary interventions readily available per The Joint Commission 

(TJC) standards for this rare but potentially deadly crisis that occurs only under anesthesia. 

Intended Improvement 

Project Purpose 

The primary purpose of this project was to improve anesthesia providers’ acceptance and 

intent to use emergency manuals (EMs) in their practice. A secondary purpose was to determine 

how emergency manual (EM) usage would change anesthesia providers’ confidence in their 

performance during the management of crisis scenarios in the operating room. 

Project Question 

For anesthesia providers, will a training program on the use of modified site-specific 

emergency manuals increase intention to use them during an intraoperative crisis? 
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Project Objectives 

The primary objectives of this quality improvement (QI) project are to develop and 

evaluate a training session on the use of these crisis checklists in the OR. The APEX Live 

Checklist will be specially modified to meet the needs of the anesthesia providers at the 

implementation site. These emergency manuals (EMs) will be placed in all 10 ORs within the 

first month of implementation, and a training session will be held with anesthesia providers to 

familiarize them with the content. This training session will allow anesthesia providers to know 

which crises are included and how to locate the desired content within the manual. The training 

session will also present some of the data associated with the use of checklists and the benefits 

that they can provide to the anesthesia providers and their patients during such crisis scenarios. 

The goal is to have at least 50% of the 30 credentialed anesthesia providers working at the local 

community hospital watch a prerecorded Panopto training session regarding checklist usage. 

Even though this project will focus on the anesthesia providers specifically working at the 

implementation site, all anesthesia providers employed by this company will be invited to 

participate in this project. The aim is to get 75% of those individuals who participate in the 

project to report a willingness to use the emergency manual (EM) during their management of 

crisis situations. 

Theoretical Framework 

To meet the purpose of this QI project, which is to achieve buy-in from the anesthesia 

providers to utilize EMs in their practice, Lewin’s change theory (LCT) will be used to guide the 

change process. Initially presented in 1947 by Kurt Lewin, this organizational change theory 

involves three stages of unfreezing, changing, and refreezing that result in lasting change 
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(Burnes, 2020). This change theory (LCT) will assist in accomplishing the goal of not merely 

printing out manuals and making them accessible but in providing a permanent change in the 

culture that exists regarding these manuals. Known is that within any organization there are 

restraining forces to be overcome and driving forces that push for changes to occur, and EMs are 

no different (Wojciechowski et al., 2016). Lewin’s change theory (LCT) will provide a solid 

framework to assist in overcoming these restraining forces and solidifying the changes so that 

they are incorporated into the long-term agenda of the hospital system (Shirley, 2013).  

Unfreezing Stage 

Since organizations and individuals are typically not receptive to changes unless they 

perceive a need for them, the first step for practice change according to the theory is unfreezing 

(Ogochi, 2018). Unfreezing is the necessary process that allows for an organization to become 

receptive to new ideas and ways of thinking so that changes can be successfully implemented 

(Cummings et al., 2016). To successfully unfreeze, the driving forces that push towards a change 

need to be increased, the restraining forces that oppose the desired change need to be reduced, or 

both need to occur simultaneously (Ogochi, 2018). One effective strategy is to educate staff 

regarding the benefits that the proposed change would offer them, and the problems presented by 

the current status quo (Martin, 2017). Evidence has shown that making individuals aware of 

problems assists them in becoming more receptive and less resistant to potential solutions as they 

are more likely to understand the purpose of the changes (Hussain et al., 2017). Specifically for 

this project, an important part of familiarizing anesthesia providers with crisis checklists involves 

not only teaching them about what is contained within the manual but why they are necessary 

and the potential benefits they provide (Goldhaber-Fiebert & Macrae, 2018). To assist in the 
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unfreezing phase, during the recruitment process important facts regarding the benefits of EMs 

will be included in the email that is sent to the anesthesia providers as well as the recruitment 

flyer that will be placed in the anesthesia breakroom (Appendix C). 

As with most changes in organizations, there are restraining forces for this project. These 

forces include certain anesthesia providers not understanding the benefits of emergency manuals 

(EMs), their purpose, and a negative stigma associated with manual use among some providers. 

Concern that peers will view them less favorably or as unprepared if they use a crisis checklist 

during an emergency has been identified as a potential barrier to checklist usage (Alidina et al., 

2018). This concern will be specifically addressed during the training session to relieve any 

misunderstandings and data will be presented from multiple studies to demonstrate the benefits 

of emergency manual (EM) usage such as improved patient outcomes, provider performance, 

team communication, and decreased omission of important interventions (Goldhaber-Fiebert et 

al., 2020; Kazior et al., 2017; Koers et al., 2019). Driving forces pushing for and supporting the 

change include various CRNAs at the facility who have expressed an interest in bringing the 

checklist to their facility and having support from the chief CRNA and regional director of Az 

AS. Leadership support is essential to encourage providers to utilize the manuals and has been 

shown to be strongly correlated with successful facility incorporation of EMs (Alidina et al., 

2018).  

Changing Stage 

For the changing stage, important elements for participants are clarity of roles and 

expectations, feelings of empowerment, and open communications during the change process 

(Schein, 1996). The lack of clear roles and responsibilities creates confusion and uncertainty 
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among individuals. During the training session, anesthesia providers will be educated regarding 

their role in the utilization of the manual during a crisis scenario, proper ways to use the manual, 

and what content is included (Appendix E). The goal of this stage will be that participants are 

able to describe the purpose of the manual, why it is important to use, and how to utilize it 

effectively. Staff acceptance and attitudes towards the change should be assessed during the 

changing stage to determine if additional interventions are needed to support the process 

(Hussain et al., 2016). These items will be assessed utilizing a pre-training and post-training 

survey, which will also contain a section where individuals can put any other concerns, problems 

or suggestions for improvement of the checklist (Appendix D). Open communication and staff 

empowerment to communicate issues are essential to ensuring that problems are identified and 

addressed quickly (Ogochi et al., 2018). If there are any issues with the emergency manual (EM) 

such as placement in the OR, missing content within the manual, or suggested changes in the 

manual’s structure and layout, these should be communicated openly (Goldhaber-Fiebert & 

Macrae, 2018). The survey will be anonymous and specifically ask providers how satisfied they 

are with each of these items so that they can express their opinions in a nonthreatening 

environment. These concerns that are identified in the survey answers, in consultation with other 

stakeholders, will be addressed promptly prior to the completion of this project.  

Refreezing Stage 

To ensure that the change is sustained, the third and final stage, known as the refreezing 

stage, will be implemented. Without this final step, the change will not be solidified into the 

organization’s culture and likely not continued successfully (Hussain et al., 2016). Ways to 

sustain changes in organizations include generating reward systems, adapting organizational 
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structures as needed, and having robust feedback systems between staff and management 

(Kritsonis, 2005). The project champion, in consultation with other key stakeholders, including 

the regional director of Az AS, will continue to make necessary updates to the checklists as 

needed to ensure that it is meeting the needs of the facility. Staff members will be informed if 

they have any suggestions or modifications for improvement, they should communicate these 

with the project champion. As is true with the changing stage, open communication is an 

essential part of the refreezing stage as well, and staff should feel that they are able to express 

their ideas and comments regarding the change (Ogochi et al., 2018). Follow-up is an additional 

way to verify if staff members are utilizing the manuals and identifying any barriers that may not 

have been addressed during the changing stage (Hussain et al., 2016). An additional survey will 

be sent out by the regional director, six months after the completion of the project to assess how 

many anesthesia providers have viewed the manuals to review content and how many utilized 

them to manage an actual crisis. Continued EM training after implementation has been shown to 

be very beneficial to staff members and is one of the most effective ways to encourage manual 

use among anesthesia providers (Alidina et al., 2018). A follow-up presentation to the CRNA 

group will be presented at the conclusion of this project that will recommend ongoing yearly 

training be presented to anesthesia providers regarding EMs to reinforce usage.  
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Figure 1 

Three Stages of Lewin’s Change Theory Adapted to the Implementation of Emergency Manuals 
(EMs) 

 
(Ogochi, 2016).  

Literature Synthesis 

Evidence Search 

To ensure that the most current evidence was being utilized for this project, a 

comprehensive literature search was completed using a PICO (Patient/Population, Intervention, 

Comparison, & Outcomes) question to help guide the search (Eriksen & Frandsen, 2018). The 

following PICO question was utilized: For anesthesia providers (P), will a training program on 

the use of emergency manuals (I) increase intention to use them during intraoperative crises (O) 

compared to before the training session (C)? The literature search for this PICO question was 

completed by using the PubMed search engine to access information from the Medline database. 

A search was attempted using medical subject headings (MeSH), but no results were found when 
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attempting to utilize search terms such as “cognitive aids,” “emergency manuals,” or 

“checklists.” The search terms that were used in the PubMed search included “cognitive aids 

anesthesia,” “emergency manuals anesthesia,” “crisis checklists used by anesthesia providers.” 

There were 173 results in the initial search that was filtered by limiting the findings to the last 

five years and the English language, resulting in 112 articles. The title of each of these 112 

articles was read to determine if they were applicable to the PICO question. Some 40 articles 

were identified to be relevant to the project, and the abstract was read for each one to determine 

how closely they were related to the PICO question. To confront the barriers and obstacles to the 

use of EMs in facilities, articles describing the implementation process, or the benefits of 

cognitive aid usage were given preference for inclusion. Ultimately out of the 40 articles that 

were identified during the literature search, 26 were selected for inclusion that focused 

specifically on the impact of utilizing checklists during crisis scenarios and ways to improve 

providers’ compliance with utilizing them (Appendix G). 

Comprehensive Appraisal of Evidence 

To maintain the focus on implementation, articles were excluded if they did not address 

the actual use or introduction of emergency manuals (EMs), cognitive aids, or checklists into 

facilities. Articles that were not specifically focused on emergency manual (EM) use by 

anesthesia providers in the operating room (OR) were given less emphasis, but it was not an 

excluding criterion. Studies that included cognitive aid use to manage crisis scenarios in 

emergency rooms (ERs) or intensive care units (ICUs) were included, as both locations are 

comparable to the high-stress environment that exists within the OR. All articles that were 

written before 2016, besides the study from Arriaga et al. (2013) were excluded to ensure the 
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most current evidence was being utilized for this project. The study by Arriaga et al. (2013) was 

included in the literature synthesis because it is considered a seminal study. A seminal study 

signifies that it was a pivotal study upon which many other studies are based and is frequently 

cited in the more recent literature (Northcentral University, n.d.). An additional exclusion 

criterion was if articles were non-peer reviewed. Articles that were ultimately included in the 

literature synthesis consist of a systematic review, randomized controlled trials, case reports, 

qualitative studies, literature reviews, a cross-sectional study, experimental retrospective, and 

prospective studies. According to the John Hopkins Nursing Evidence-Based Practice Toolkit, 

systematic reviews and randomized controlled trials are considered Level 1 evidence, while 

quasi-experimental studies are considered Level 2 evidence (Dang & Dearholt, 2017). 

Qualitative studies are Level 3 evidence, and case reports, literature reviews, and expert opinions 

are Level 5 evidence (Dang & Dearholt, 2017).  

Emergency Manual Usage Improves Provider Performance 

To encourage emergency manual (EM) usage, their benefits must be further explored. 

Improved anesthesia provider performance during the management of rare crisis situations is one 

of the main advantages of utilizing emergency manuals (EMs). This is demonstrated and 

supported by a wide variety of articles and different study types. Three qualitative studies were 

published that interviewed anesthesia providers regarding their experience with utilizing EMs 

during crises (Bereknyei Merrell et al., 2018; Goldhaber-Fiebert et al., 2020; Goldhaber-Fiebert 

et al., 2016). These three studies, included in this project review, found a common theme that the 

use of EMs by anesthesia providers during their management of crises permitted for a calmer 

work environment. The use of manuals also allowed the providers to feel confident that they 



 

 
26 

were performing all the necessary interventions, reinforce their decisions, and assisted them to be 

more organized in their delivery of care. Reasons identified by practitioners for not utilizing the 

manual included crises being too brief, events happening too quickly, or having insufficient staff 

members available to help (Bereknyei Merrell et al., 2018; Goldhaber-Fiebert et al., 2020; 

Goldhaber-Fiebert et al., 2016). Goldhaber-Fiebert et al. (2020) only contained interviews from 

anesthesia providers working at two of the large academic medical centers in the US, where the 

manuals had been previously implemented. This could potentially skew the results as anesthesia 

providers in these settings may be more receptive to using the manuals than other providers at 

different institutions. Obtaining interviews with anesthesia providers at a variety of facilities and 

locations, including rural areas, would strengthen this study and the generalizability of its results. 

Goldhaber-Fiebert et al. (2016) only included 19 anesthesia residents from a single institution, 

and Bereknyei Merrell et al. (2018) involved only six individuals at the same hospital, which 

may not be generalizable to other medical facilities or different regions of the country. 

Due to the rare occurrence of crisis scenarios in the OR, simulated scenarios can be very 

helpful to assess the usefulness and effectiveness of EMs. In simulated scenarios, the use of EMs 

has led to a significant improvement in the number of key interventions that are implemented, 

the decreased omission of interventions, and a decrease in the delay of starting essential 

interventions (Arriaga et al., 2013; Hall et al., 2020; Hardy et al., 2018; Kazior et al., 2017; 

Koers et al., 2019; St Pierre et al., 2017). These simulated scenarios all include different 

simulated crisis scenarios using a randomized control trial design. Individuals were randomly 

assigned to either the control group with no cognitive aid or the experimental group in which 

they were provided with a cognitive aid. This allowed for the comparison between provider 
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performance when managing a crisis scenario by memory alone or with the assistance of a 

cognitive aid. Arriaga et al. (2013) involved 17 OR teams working in a simulated OR 

environment, in which each team was randomly assigned to manage two surgical crises with the 

aid of a crisis checklist and two scenarios by memory alone. Teams were graded on how many 

key interventions they performed during the simulation. When the team utilized the checklist, 

there was an average of 6% of steps missed, which was significantly better compared to the 23% 

of steps that were omitted when the checklist was not used. Hall et al. (2020) randomly assigned 

21 groups to manage two simulated crisis scenarios with a cognitive aid handbook and manage 

two crises without the handbook. There was a 54.0% reduction in the estimated percentage error 

rate when the handbook was available. This study was not specific to anesthesia providers and 

took place in a simulated emergency room (ER) environment, which may not be as generalizable 

to this project as the other studies that were included in this literature review. Hardy et al. (2018) 

randomly divided 24 anesthesiologists into two groups and found that the group that was 

provided with an EM performed more necessary interventions in their management of a 

simulated patient with malignant hyperthermia and did it faster than the group that was not given 

the manual. The manual group completed 24 out of 30 interventions compared to only 18 

interventions for the control group. The manual group also completed the most important 

intervention of administering 2 milligrams per kilogram of dantrolene in 15.7 minutes compared 

to 22.4 minutes. In another study, anesthesiology interns in an intensive care unit (ICU) 

simulated setting were separated into two groups. The group given an emergency manual (EM) 

completed 83% of recommended patient care activities versus 59% for the group that was not 

given the manual (Kazior et al., 2017). Koers et al. (2019) in randomly assigning surgical teams 
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to manage deteriorating postoperative patients, found a reduction of omitted critical management 

steps from 33% to 10% with cognitive aid use. Lastly, St. Pierre et al. (2017) found that the 

availability of a cognitive aid improved participant task performance, 93% versus 59%, in the 

tasks that were identified from the guidelines. The common theme in these studies is a significant 

improvement in provider performance in managing crisis situations and decreased omission of 

necessary interventions when using a cognitive aid compared to using memory alone. 

Further support for the effectiveness of emergency manuals (EMs) is found within two 

quasi-experimental studies. Alexander et al. (2019) to gain a baseline, assessed 11 student 

registered nurse anesthetists (NAs) in the simulated management of postpartum hemorrhage and 

preeclampsia. These students then were educated regarding a new anesthetic checklist and two 

weeks later were given the same simulated scenarios to manage with the checklist. The 

percentage of completed actions was significantly improved with the checklist for both 

scenarios. For the peripartum hemorrhage scenario, the percentage of completed actions 

improved from 22% prior to manual use to 69%, and the management of preeclampsia saw a 

similar improvement from 23% to 75%. Sevilla-Berrios et al. (2018) utilized a similar study 

design with an initial assessment of 18 clinicians and their baseline management of emergent 

scenarios for acutely decompensating patients. These clinicians were then instructed regarding a 

novel electronic tool and given a similar scenario to manage with the use of the electronic tool. 

The use of this tool decreased the omission of critical tasks from 46% to 32% and allowed for a 

timelier completion of 12 out of the 14 necessary tasks. While not providing the same level of 

evidence as randomized control trials, these studies help to provide additional evidence and 

support for the importance of utilizing emergency manuals (EMs) during crises. 
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In contrast to these studies, Urman et al. (2021) in a randomized control trial, reached a 

different conclusion regarding EMs. Some 304 anesthesiologists were randomly assigned to treat 

simulated patients in two different scenarios. Despite both groups being provided with the 

emergency manual (EM), one group was given a scenario for which information was provided 

within the manual, and the other group was given a crisis situation that was not included. This 

study found that the presence of the specific crisis within the EM did not significantly impact 

team performance in the management of simulated perioperative crises as both groups performed 

comparably in time to diagnosis, treatment, fluid resuscitation, and teamwork. One important 

factor in this study, however, is that only half of the teams that were managing the scenario 

included within the manual utilized it, and most of them used it late in the crisis.  

Emergency Manual Usage Improves Patient Outcomes 

Improved patient outcomes are a common goal in healthcare and something every 

practitioner should be striving towards. Saxena et al. (2020) in a systematic review, assessed 

over 874 articles regarding anesthesia-specific checklists, for which 25 articles were selected for 

inclusion. The inclusion and exclusion criteria are detailed within the review. Anesthesia-specific 

checklist list use was found to produce a positive impact in 23 of the 25 studies that were 

included. Five of the studies found a benefit in clinically relevant outcomes, three studies 

demonstrated decreased perioperative mortality, and two reported a decrease in perioperative 

complications. A systematic review provides the highest level of evidence (Dang & Dearholt, 

2017). 

One limitation is that while eight of the studies within the review were focused on 

checklists for emergency scenarios, this review was not specific for crisis scenarios and included 
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checklists for anesthesia machine checks, patient handoff reports, and preinduction checklists. 

This limits some of the conclusions that can be reached by this review in support of this project. 

Multiple case reports describe the benefits of emergency manual (EM) usage in specific 

clinical situations by assisting anesthesia providers in implementing proper interventions in real-

life scenarios (Huang et al., 2020; Sanchez et al., 2020; Simmons et al., 2020). The case reports 

included situations such as anesthesia providers managing unstable supraventricular tachycardia, 

hypotension, intraoperative pulmonary artery rupture, delayed emergence, and cardiac arrest. 

Each of these case reports describes how the use of a cognitive aid assisted the anesthesia 

provider in providing high-quality care to their patient. They also demonstrated the possibility of 

achieving better patient outcomes during their management of a real-life crisis scenario while 

utilizing the manuals. Case reports are helpful to demonstrate the actual experiences of providers 

but can have limited generalizability due to the nature of being a report based on a single group’s 

experience (Dang & Dearholt, 2017). 

Training Sessions Improve Compliance with Checklist Usage 

Despite all the benefits that cognitive aids can provide to patients and providers, they 

only have this effect if they are utilized. One of the common themes found in the literature was 

the importance of having education and training sessions for anesthesia providers in order to 

increase their usage of emergency manuals (EMs) during crises (Abir et al., 2020; Agarwala et 

al., 2019; Alidina et al., 2018; Goldhaber-Fiebert & Macrae, 2018; Huang et al., 2018; Simmons 

& Huang, 2019). A quasi-experimental study (Huang et al., 2018) conducted a simulation 

competition training session for 108 anesthesia providers regarding the use of EMs. The 

simulation competition involved hands-on experience and expert demonstration. The study 
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concluded that EM usage increased significantly following the simulation training competition 

(p<0.05). A year after the training session, over 85% of the participants that completed the post-

training survey responded that they had used the EM in at least one OR during critical events. 

Alidina et al. (2018) in a cross-sectional study utilized multivariable logistic regression to assess 

responses from 368 hospitals and surgical centers to identify significant predictors of regular EM 

usage among anesthesia providers. The study found that having dedicated time to train staff was 

correlated with a threefold increase in the probability of having a more successful 

implementation of the manual within the facility. A limitation is that the study did not specify 

what is considered a dedicated time to train staff, as no time limit, frequency, or a specific type 

of training was identified. A systemic review (Simmons & Huang, 2019) demonstrated that 

familiarization with the EM was crucial to a provider’s compliance with using it during an 

emergency. Familiarization included providers knowing the contents of the manual, previously 

using it during a training session, and receiving education on the most effective methods for 

implementing it (Simmons & Huang, 2019). The training session for this project will focus on 

helping anesthesia providers become familiar with the EM, its content, and its importance. 

Agarwala et al. (2019) detail the actual process for a case report that was followed for 

implementation of an anesthesia-specific EM into a large academic facility and the 10 steps that 

were followed. The study demonstrated that implementation of an EM into an OR setting 

involves much more than printing the manual out and placing it in the OR. One of the steps was 

creating an education and training plan that involved introducing the manual at a “grand rounds” 

presentation and conducting a mandatory educational conference to review this information with 

all anesthesia providers at the facility. This study found that after following these steps, six 
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months postimplementation 67% of the anesthesia providers had utilized the manual. There are 

also multiple literature reviews that detail the benefits of educating and instructing staff members 

regarding EMs to increase usage and successfully implement into facilities (Abir et al., 2020; 

Goldhaber-Fiebert & Macrae, 2018; Hannenberg, 2020). Literature reviews are a lower grade of 

evidence than systematic reviews as they are not as comprehensive or inclusive (Dang & 

Dearholt, 2017). 

Emergency Manuals Should Be Modified for Their Specific Settings 

As different facilities have unique specifications, a single emergency manual (EM) may 

not meet the needs of all facilities without modifications. Burian et al. (2018) in a literature 

review article, proposes a framework around the life cycle of a checklist. The article concludes 

that for checklists to improve the quality of patient care their design must be modified to the 

specific needs of environments in which they will be utilized. Goldhaber-Fiebert and Macrae 

(2018) also contain a different conceptual framework regarding the clinical implementation of 

emergency manuals (EMs). The first element of this framework is to refine EM content to every 

setting in which it will be utilized. This project will utilize the modified APEX Anesthesia Crisis 

Checklist that has been specifically tailored for use at the implementation site. Another literature 

review by Clebone et al. (2017) identified the inclusion of customized phone numbers and the 

location of different hospital resources as important modifications that increased provider 

awareness and familiarity with the manual. Lastly, Watkins et al. (2016) in a quasi-experimental 

study, randomly assigned participants to manage simulated critical events by memory alone, with 

a paper version of the EM and the electronic version of the manual. The study found that 58% of 

participants preferred the paper version of the EM compared to 35% who preferred the electronic 



 

 
33 

version. While the APEX Live Checklist is available in both the electronic and paper format, this 

project will focus on the implementation of the paper version. 

Strengths of Evidence 

One of the strengths of the evidence is the volume and variety of different types of 

studies and articles from peer-reviewed journals that support the effectiveness of emergency 

manuals (EMs). Six randomized control trials support that medical provider performance is 

improved when utilizing cognitive aids during crises versus managing the situation based on 

memory alone (Arriaga et al., 2013; Hall et al., 2020; Hardy et al., 2018; Kazior et al., 2017; 

Koers et al., 2019; St Pierre et al., 2017). A systematic review (Saxena et al., 2020) details that 

anesthesia-specific cognitive aids can improve patient outcomes, improve patient safety, and 

decrease human error. There are also multiple case reports available that describe the actual 

experiences of different anesthesia providers during a variety of real-life situations that describe 

how the EMs assisted them in providing high-quality care to their patients during very stressful 

situations (Bereknyei Merrell et al., 2018; Huang et al., 2020; Sanchez et al., 2020; Simmons et 

al., 2020). There are also a significant number of articles detailing successful implementation 

strategies for EMs within a hospital setting that will be utilized for this project (Abir et al., 2020; 

Agarwala et al., 2019; Alidina et al., 2018; Hannenberg, 2020; Huang et al., 2018; Simmons & 

Huang, 2019). 

Weaknesses of Evidence 

Actual emergent scenarios in the OR are rare and cannot be studied via a randomized 

control trial using scenarios with real patients. This necessitates the utilization of high-fidelity 

simulation environments to evaluate the effectiveness of emergency manuals (EMs), which can 
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lead to situations that are not as realistic as scenarios involving actual patient crises. Due to this 

fact, the only studies that contain actual patient scenarios are case reports which are a lower 

grade of evidence than randomized control trials (Dang & Dearholt, 2017). There was no 

information regarding the comparison of different checklists and if one was more effective or led 

to better outcomes than another. Most checklists contain similar content, but there are slight 

differences in presentation which would be helpful to explore if these lead to a difference in 

performance outcomes. It is also important to note that using a handbook does not replace a 

provider’s expertise, and the provider still must use their own best clinical judgment as the 

emergency manual (EM) is there as a support or resource (Clebone et al., 2017). 

Gaps and Limitations 

While training sessions are useful in encouraging anesthesia providers’ use of EMs, it is 

not clearly defined how frequently these training sessions should be provided (Alidina et al., 

2018). There is clear evidence that training sessions are necessary before introducing the manual 

at a new facility for staff members to effectively utilize them, but there is limited data regarding 

how frequently these training sessions should be repeated (Simmons & Huang, 2019). There is 

also limited data to determine how effective classroom training sessions are compared to actual 

simulation-based pieces of training (Alidinda et al., 2018). Since the start of the COVID-19 

(coronavirus-19) pandemic, there has been a greater push to have virtual instead of in-person 

training sessions to increase social distancing and limit potential exposure to the virus (Sharma, 

& Bhaskar, 2020). The ultimate impact of these changes is still being determined (Sharma, & 

Bhaskar, 2020). 
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METHODS 

Project Design 

To meet the purpose of improving anesthesia provider acceptance of crisis checklists, this 

quality improvement (QI) project utilized a descriptive design and the Plan-Do-Study-Act 

(PDSA) approach. The steps included collaboration with users for gaining consensus for 

modifying an existing crisis checklist and participating in and evaluating a training session on the 

use of the APEX Live Checklist. The quantitative evaluation of the training involved using an 

electronic survey created by Qualtrics before and after the training session. The surveys assessed 

providers’ attitudes towards the checklists and their intent to use them during actual crisis 

scenarios. The results of this survey were analyzed and disseminated back to the regional 

director of Az AS in a post-survey executive summary presentation. 

Model for Implementation 

Aims 

To assist in the successful implementation of QI initiatives, clear project aims are 

important, as they help others understand what the project is attempting to accomplish (Institute 

for Healthcare Improvement [IHI], 2021a). The Plan-Do-Study-Act (PDSA) process described 

by the IHI provides a framework for bringing about innovative change (IHI, 2021c). This quality 

improvement (QI) project focused on modifying the APEX Live Checklist for use specifically for 

Az AS anesthesia providers and conducting a training session to encourage their usage of the 

manual. Following the training session, the goal was to have 75% of participants report a 

favorable attitude toward checklist use and a willingness to incorporate its usage in their practice 

during crisis management situations.  
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Outcome Measures 

To be able to achieve the aims of the DNP project, outcome measures were used for 

monitoring progress and reporting data collected during the project (IHI, 2021c). The two 

outcome measures that were utilized were: 1) the percentage of anesthesia providers who report 

favorable attitudes towards the modified APEX Live Checklist and, 2) the percentage of 

anesthesia providers who plan to incorporate the usage of the modified APEX Live Checklist into 

their practice while managing crisis situations. Likert scales were utilized to measure the 

attitudes of the anesthesia providers and their intention to use the checklist. The data was 

collected using a pre-training and post-training session survey that was analyzed using Qualtrics. 

The results of this data collection were presented in the form of bar graphs during an in-service 

presentation after the completion of the project.  

Change Concepts 

The successful implementation of emergency manuals (EMs) into a facility requires the 

willingness of anesthesia providers to incorporate their usage into their practice (Alidina et al., 

2018). Emergency manuals can be modified and adjusted for specific facilities to better meet 

their needs and encourage provider usage (Clebone et al., 2017). Necessary adjustments can be 

identified during the key stakeholder meeting, which may include the inclusion of local hospital 

pharmacological changes that need to be addressed (Goldhaber-Fiebert & Macrae, 2018). This 

may be needed if the facility does not have certain medications, such as clevidipine, that are 

included within the manual. A change concept that was utilized for this QI project was altering 

the producer/customer interface, which involved helping individuals recognize and appreciate 

improvements that are made during the QI project (IHI, 2021b). This specific project included 
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ensuring that the anesthesia providers understood the benefits of utilizing EMs in their practice 

as previously described. 

Figure 2 

Concepts from the Model of Improvement 

 

 

 

 

 

Developed by Associates in Process Improvement. Langley G. L., Moen R., Nolan K. M., Nolan T. W., Norman C. 
L., & Provost L. P (2009). The improvement guide: A practical approach to enhancing organizational performance 
(2nd ed). San Francisco, CA: Jossey-Bass Publishers. 

The PDSA cycle was applied to make changes to the checklist and the training sessions 

to support its ongoing usage at this facility. This PDSA cycle could also possibly be used in the 

incorporation of the APEX Live Checklist into other facilities staffed by Az AS.  

  

AIM: Modify APEX Live Checklist and introduce at designated hospital with a training session for 
anesthesia providers regarding its importance. After training 75% of participants will report an intent to 

utilize the checklist during actual crisis scenarios.  
 

MEASUREMENT: Providers’ attitudes and intent to utilize the checklist will be measured through a 
quantitative survey. 

CHANGE: Provider education and awareness may incentivize change and drive anesthesia providers to 
utilize the checklist in their practice which improves provider performance and patient outcomes during 

crisis situations (Saxena et al., 2020).  
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Figure 3 

The Plan-Do-Study-Act (PDSA) Method Related to the Implementation of Emergency Manuals 

 
(This figure was adapted from The Model for Improvement (Institute for Healthcare Improvement, 2021c)).  

Setting and Stakeholders 

For successful implementation of this project Az AS, one of the largest anesthesia groups 

in the state of Arizona was solicited for participation. This group has contracts with hospitals and 

provides anesthesia services in cities throughout the state, including Phoenix, Tucson, Prescott, 

Flagstaff, and Yuma. The various settings for which this group provides anesthetic services are 
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broad and diverse. This project specifically focused on implementing and incorporating the 

usage of crisis manuals at one of the local community hospitals in Tucson, Arizona for which Az 

AS provides services. Tucson is the second-largest city in the state of Arizona and has an 

estimated population of over 540,000 individuals (U.S. Census, n.d.). There are a wide variety of 

surgical procedures performed at the implementation site in its 10 functioning ORs. The 

procedures include cardiac, orthopedic, vascular, gynecological, and general surgery for both 

elective and emergent cases. The patient population of this hospital is diverse and includes 

patients of all ages, excluding pediatric and obstetric patients. In this project, the anesthesia 

providers are both participants and stakeholders with varied schedules and time commitments. It 

is possible that individual anesthesia providers can provide anesthetic services at different 

facilities that are contracted with this company, and they may not be solely designated to one 

facility. To accommodate and maximize participation in this project, the Regional Director of Az 

AS suggested a training session via a digitally recorded presentation through Panopto. This 

allows for the training presentation to be available for viewing by volunteer participants at their 

convenience. All the participants in the training group participated in electronic surveys that 

were sent to participants before and after viewing the training sessions. The surveys intended to 

assess how their attitudes towards the checklists may have changed throughout the process. An 

in-person simulation training session would have been ideal, but due to COVID 19 restrictions 

and the anesthesia providers’ schedules, the training session was held virtually (Huang et al., 

2018). Electronic project completion allowed for greater participation as well as involvement 

from individuals who otherwise would not be able to participate due to time or distance 

restraints. The survey was conducted utilizing the Qualtrics platform that also assisted in the data 
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collection process. The survey was delivered to the anesthesia providers of this group via an 

email sent by the regional director of the Southern Arizona branch of Az AS. 

This project’s DNP Committee Chair is a professor at the University of Arizona and is 

also currently employed by Az AS and provides anesthetic services at the implementation site. 

This individual is very influential and has been a tremendous resource for this project by 

providing support and knowledge throughout the process. In addition to this individual, another 

of the project’s committee members is also employed with Az AS and occasionally works at the 

implementation hospital. Both individuals were used to support the execution of the project. The 

regional director of the Southern Arizona branch of Az AS was also utilized to provide influence 

and support in recruiting individuals and encouraging participation. This regional director was 

the individual that gave permission to implement the crisis checklists at the designated medical 

facility and perform training sessions with the anesthesia providers employed by Az AS 

(Appendix A). 

Planning the Intervention 

Step One: Modify Checklist 

The first of four steps in this quality improvement (QI) project were to modify the APEX 

Live Checklist for use by Az AS providers. The APEX Live Checklist as described previously is 

shorter and does not contain as many potential crisis scenarios as other manuals such as the 

Stanford Anesthesia Emergency Manual or the Ariadne Labs Crisis Checklist. In consultation 

with the previously mentioned director, the manual was assessed to ensure that it met the needs 

of the Az AS and the clinical site. Several crisis scenarios from the Stanford Anesthesia 
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Emergency Manual that were not included in the APEX Live Checklist were added, as well as 

important phone numbers specific to that hospital. 

Step Two: Pilot Checklist 

The second step was to pilot the modified checklist with three CRNAs before its 

introduction at the designated hospital. These three CRNAs acted as representatives for the 

subgroup for which this project was designed to benefit. This pilot process did not involve any 

training or education but allowed these representatives to review the checklist and provide 

feedback regarding any perceived issues with its format or content. These pilot CRNAs approved 

of the checklist and did not have any additional recommendations.  

Step Three: Training Session 

Once the crisis checklist was modified specifically for this clinical site and approved by 

the regional director, 10 copies were printed out to place one in each OR. The copies were placed 

in clear sheet protectors to promote the manuals’ longevity. The pages were attached using 

binder rings. The manuals were placed on a hook connected to the anesthesia machine to allow 

for convenient usage during a crisis. The video recorded Panopto training presentation 

(Appendix E), and the pre-training and post-training surveys (Appendix D) were sent to the 

regional director assisting with this project prior to implementation to obtain approval. Once the 

authority to proceed with the training was received from the regional director (Appendix A), 

potential participants were emailed an invitation (Appendix C) to take part in the project by 

viewing a prerecorded Panopto presentation. Participants were asked within two weeks of 

distribution to view the Panopto presentation (Appendix E) and complete the survey (Appendix 
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D). A reminder email (Appendix C) was sent after the first week of implementation to recruit as 

many participants as possible.  

Step Four: Disseminate Results  

The final step of this project was to analyze the data and disseminate the results. The data 

analysis was done through the Qualtrics platform supported by the University of Arizona. A 

follow-up presentation was done approximately four weeks following the initial distribution of 

the checklists (Appendix E) and completion of the surveys (Appendix D) to discuss the findings 

via an executive summary for the regional director of Az AS. A plan was made with the Az AS 

leadership to continue ongoing pieces of training for the checklists to further support future 

usage following the presentation. 

Participants and Recruitment 

Az AS employs independent private contractors who provide a wide variety of anesthetic 

services to their patients throughout the state of Arizona. This project focused mainly on those 

practitioners who were working at the designated implementation site, but this was not an 

excluding variable. All Az AS anesthesia providers were welcome to participate. There are 

currently 30 credentialed anesthesia providers working at the implementation site, of which only 

eight are full-time employees. The only inclusion criteria for participation were being an 

anesthesia provider employed by Az AS. All participants were asked to continue with the project 

until its completion. The only exclusion criterion was if participants were unable or unwilling to 

participate in all phases of the project. Despite this fact, participants were volunteers and could 

discontinue their participation in the project at any time if they chose to do so. The goal as 

described previously was to get participation from at least 50% of the 30 credentialed anesthesia 
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practitioners who were working at the designated facility in Tucson. There was no saturation 

point or a maximum limit of participants for this study, and all those individuals who met the 

inclusion criteria were allowed to participate. Recruitment was done via a flyer (Appendix C) 

that was placed in the anesthesia breakroom. The flyer was also emailed to clinicians by the 

regional director of Az AS before the implementation of this project to provide awareness among 

providers of the introduction of these checklists. 

Consent and Ethical Considerations 

For this project all participants were volunteers and there was no financial compensation 

provided. Prior to participation, every individual was presented with the disclosure form 

(Appendix B), and if individuals chose to continue in the project their consent was implied. The 

disclosure form clearly stated that participation in the project was voluntary and the decision to 

participate implies consent. No names or personal identifiers were utilized on the electronic 

surveys to maintain confidentiality and avoid implicating specific individuals (Appendix D). The 

electronic surveys only utilized numbers for organizational purposes but did not contain 

identifiable information of the individual completing the questionnaire. As this project was 

focused on anesthesia providers, no vulnerable populations or groups with special needs were 

identified as needing to be included in the pool of participants. Before project implementation, 

written approval from the regional director of Az AS was obtained. A determination of the 

Human Subjects Institutional Review Board (IRB) project approval was also obtained through 

the University of Arizona (Appendix A). 
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Data Collection 

To allow for anonymous data collection, an electronic survey was emailed to all 

participants. All anesthesia providers working at the designated hospital were invited to 

participate in the project via a link (Appendix C) in their email. The potential participants were 

also be asked to take a pre-training Qualtrics survey (Appendix D) prior to participation in this 

project. The invitation to participate in the study included very clear instructions to complete the 

pre-training survey before accessing the training session. Participants were reminded before 

viewing the Panopto lecture to complete the pre-training survey. The anesthesia providers 

received an email invitation to participate from the regional director of the southern branch of Az 

AS (Appendix C). The private link (Appendix D) allowed for the survey to be completed 

confidentially and avoids pressure from time constraints. The participants were also asked to 

complete the post-training survey after the training to be able to compare changes in knowledge, 

attitudes, and willingness to utilize the manual in their practice (Appendix D). All participants 

received a reminder to finish the questionnaire approximately one week after the presentation 

was completed. The data that was collected was kept in a secure digital medium that was 

password protected on a locked electronic device. The information was stored on this device 

until the completion of this project. All participants were made aware of this fact during the 

disclosure process (Appendix B). 

Data Analysis 

Data analysis is an essential part of accurately interpreting the results and findings of this 

project and ensuring that the proper conclusions are reached (Heavy, 2018). A quantitative 

analysis was completed for the project using the software program Qualtrics to create the survey 
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and analyze the collected data. Qualtrics, a program supported by the University of Arizona, has 

been validated as a cloud-based platform used to create online surveys and analyze the collected 

responses. The survey questions were primarily Likert-scale style questions that included 

focused language, such as extremely useful, very useful, moderately useful, slightly useful, or 

not at all useful (Appendix D). One of the questions in the survey was dichotomous. The 

participants’ responses were evaluated using Qualtrics, and bar graphs were made to aid with the 

visual comparison of the pre-training and post-training survey responses. The Wilcoxon signed-

rank test was performed on several of the questions to compare the pre-training and post-training 

survey answers to determine if the differences were statistically significant. 

RESULTS 

Outcomes 

Demographics 

The Doctor of Nursing Practice (DNP) quality improvement (QI) project was sent to 30 

anesthesia providers employed by Az AS who provide anesthesia services at the implementation 

site. The project was sent via email by the regional director of Az AS and resulted in a 

participation rate of 43.3% (n=13). One individual completed the pre-training survey but did not 

continue with the project, by not completing the post-training survey. Participant experience 

ranged from less than three years to more than eight years (Figure 4). A large majority of 

participants, 76.9% (n=10), had more than eight years of anesthesia experience.  
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Figure 4 

Question 1 of Pre-training Survey 

How many years have you been practicing anesthesia? 

 

Previous Exposure to Crisis Checklists 

Eight participants (61.5%) had previously utilized a crisis checklist before the training 

session (Figure 5). Of those eight participants, two (25%) rated their experience with the crisis 

checklist as “great” (Figure 6). Three (37.5%) participants rated their experience as “good,” and 

three (37.5%) other participants rated it as “average.” 

Figure 5 

Question 2 of Pre-training Survey 

Have you ever used a crisis checklist in any form including review of scenarios, or educational 
purposes? 
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Figure 6 

Question 3 of Pre-training Survey 

If you have utilized a crisis checklist, how would you rate your experience? 

 

Usefulness of Training Session 

After watching the training video regarding the importance and benefits of emergency 

manuals, most participants (n=7, 58.3%) in the post-training survey found the training to be 

“extremely useful” (Figure 7). One individual (8.3%) found the training to be “very useful,” and 

four (33.3%) reported that the training was “moderately useful.” No participants found the 

training to be “slightly useful” or “not useful at all.” 
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Figure 7 

Question 1 of Post-training Survey 

How useful did you find the training session? 

 

Pre-training and Post-training Questionnaire Responses 

Participants completed a pre-training questionnaire before viewing an educational 

presentation on the importance and benefits of utilizing emergency manuals in the OR during 

crises. The participants then completed the post-training questionnaire, and a comparison of their 

responses was completed utilizing bar graphs.  

Likelihood to Utilize the Checklist 

The number of participants that reported they would be “extremely likely” to use a crisis 

checklist to manage a crisis situation in the OR increased from four (30.7%) to eight (66.7%). 

There was also an increase in the individuals that reported they were “somewhat likely” to utilize 

the checklist from two (15.3%) to three (25%) in the post-training group. Five (38.5%) 

participants in the pre-survey selected that they were “neither likely nor unlikely” to the use 

checklist in contrast to zero in the post-training survey. Only one (8.3%) participant reported in 

the post-survey that they were “somewhat unlikely” to utilize the checklist compared to two 

(15.3%) participants in the pre-training survey (Figure 8; Figure 9). The Wilcoxon signed-rank 
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test was chosen to compare the pre-data and post-data because it is a useful statistic test to 

compare two data sets that do not have a normal distribution. It helps to determine if there is a 

statistically significant difference between the two sets of data (Taheri, & Hesamian, 2013). 

Performing a Wilcoxon signed-rank test on the data sets resulted in a z value of -2.3664. 

However, there were only seven values that were different between the data sets which is not 

large enough for the distribution of the Wilcoxon W statistic to form a normal distribution, 

therefore, it is not possible to calculate an accurate p-value. The value of W is ‘0,’ and the 

critical value for W at n = 7 (p < .05) is ‘2.’ This means that the result is statistically significant 

at p < .05 using a two-sided alpha threshold of 0.05, even though an actual p-value could not be 

obtained. Statistical significance implies that the results are unlikely to be due to chance alone 

(Andrade, 2019).  

Figure 8 

Question 4 of Pre-training Survey 

If available how likely are you to use a crisis checklist to manage a crisis situation in the OR? 
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Figure 9 

Question 2 of Post-training Survey 

If available how likely are you to use a crisis checklist to manage a crisis situation in the OR? 

 

Table 1 

Comparison of Responses Regarding the Likelihood of Using Checklists Between the Pre-
training and Post-training Groups 

Answer Choices Pre-training Survey Post-training Survey 

Extremely likely 4 (30.7%) 8 (66.7%) 

Somewhat likely 2 (15.3%) 3 (25%) 

Neither likely nor unlikely 5 (38.5%) 0 

Somewhat unlikely 2 (15.3%) 1 (8.3%) 

Extremely unlikely 0 0 

Total 13 12 

Perceived Usefulness of Checklist 

Participants who reported that emergency manuals (EMs) were “extremely useful” in the 

OR for managing crises increased from three (23.1%) in the pre-training group to seven (58.3%) 

in the post-training group. Both groups had two individuals report that checklists were “very 

useful,” and one participant rated the checklists as only “slightly useful.” Additionally, the 

number of those rating the checklist as “moderately useful” decreased from five (38.4%) to two 

(16.7%), and “not at all useful” from two (15.4%) to zero in the post-training group (Figure 10; 
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Figure 11). Performing a Wilcoxon signed-rank test on the data sets resulted in a z-value of -

2.5205. With only eight values that were different the sample size is not large enough to 

calculate an accurate p-value. The value of W is ‘0’ and the critical value for W at n = 8 (p < .05) 

is ‘3,’ signifying that the results are statistically significant at p < .05 using a two-sided alpha 

threshold of 0.05.  

Figure 10 

Question 5 of Pre-training Survey 

How useful do you think emergency manuals are in the OR for managing crises? 

 

Figure 11  

Question 3 of Post-training Survey 

How useful do you think emergency manuals are in the OR for managing crises? 
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Table 2 

Comparison of Responses Regarding the Anesthesia Provider Perception of Emergency Manual 
Usefulness During the Management of OR Crises 

Answer Choices Pre-training Survey Post-training Survey 
Extremely useful 3 (23.1%) 7 (58.3%) 

Somewhat useful 2 (15.3%) 2 (16.6%) 

Moderately useful 5 (38.5%) 2 (16.6%) 

Slightly useful 1 (7.7%) 1 (8.3%) 

Not useful at all 2 (15.3%) 0 

Total 13 12 

Perceived Anesthesia Provider Performance 

The number of participants that stated they “strongly agree” that crisis checklist use 

improves anesthesia provider performance during the management of crisis situations in the OR 

increased from three (23.1%) participants in the pre-training group to seven (58.3%) in the post-

training group. Participants that selected “somewhat agree” with this statement decreased from 

five (38.5%) individuals in the pre-training group to four (33.3%). The number reporting that 

they “neither agree nor disagree” decreased from three (23.1%) to one (8.3%), and those 

reporting they “somewhat disagree” or “strongly disagree” decreased from one (7.7%) individual 

to zero (Figure 12; Figure 13). The Wilcoxon signed-rank test resulted in a W value of ‘0’ with 

the critical value for W at n = 8 (p < .05) of ‘3.’ This signifies that p < 0.05 which results in a 

statistically significant difference. 
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Figure 12 

Question 6 of Pre-training Survey 

Crisis checklist use improves anesthesia provider performance during the management of crisis 
situations in the OR 

 

Figure 13 

Question 4 of Post-training Survey 

Crisis checklists improve anesthesia provider performance during the management of crisis 
situations in the OR. 

 

Confidence in Performance 

These questions compared how participants would rate their confidence that their 

performance would be correct in a crisis before the training session and after the training with the 

second survey question specifically mentioning the use of crisis checklists. Participants who felt 

“absolutely certain” that their performance would be correct in a crisis situation increased from 

zero in the pre-survey group to four (33.3%) in the post-training group. Those reporting that they 
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would be “certain for almost all steps” increased from four (30.7%) to seven (58.3%) 

individuals. Those reporting they felt “fairly certain for a good number of steps” decreased from 

nine (69.2%) to one (8.3%) individual (Figure 14; Figure 15). The Wilcoxon signed-rank test 

resulted in a W value of ‘0’ with the critical value for W at n = 8 (p < .05) of ‘3.’ This signifies 

that p < 0.05 which results in a statistically significant difference. 

Figure 14 

Question 7 of Pre-training Survey 

In a crisis situation I am certain my performance would be correct 

 

Figure 15 

Question 5 of Post-training Survey 

Using a validated crisis checklist in a crisis situation I am certain my performance would be 
correct 
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Confidence in Self 

These questions compared how participants would rate their confidence in themselves as 

they perform tasks during a crisis. The questions compared participants before the training 

session, and after the training with the second survey question specifically mentioning the use of 

crisis checklists. Individuals who selected that they would be “absolutely certain for all tasks” 

increased from zero in the pre-survey group to five (41.6%) in the post-training group. Those 

reporting that they would be “certain for almost all tasks” decreased from eight (61.5%) to six 

(50.0%) individuals. The number of participants selecting that they were “fairly certain for a 

good number of tasks” decreased from five (38.5%) to one (8.3%) individuals (Figure 16; Figure 

17). The Wilcoxon signed-rank test resulted in a W value of ‘0’ with the critical value for W at n 

= 8 (p < .05) of ‘3.’ This signifies that p < 0.05 which results in a statistically significant 

difference. 

Figure 16 

Question 8 of Pre-training Survey 

In a crisis situation I would feel sure of myself as I perform tasks 
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Figure 17 

Question 6 of Post-training Survey 

Using a validated crisis checklist in a crisis situation I would feel sure of myself as I perform 
tasks 

 

Hesitation 

A comparison was done regarding how individuals would perform their tasks without 

hesitation before, and after the training session with the second survey question specifically 

mentioning the use of crisis checklists. Individuals who selected that they would be “absolutely 

certain for all tasks” increased from two (15.4%) in the pre-survey group to five (41.6%) in the 

post-training group. Those reporting that they would be “certain for almost all tasks” increased 

from five (38.5%) to six (50.0%) individuals. The number of participants selecting that they were 

“fairly certain for a good number of tasks” decreased from five (38.5%) to one (8.3%) individual. 

One person in the pre-training group reported that they would “not be certain at all,” while zero 

individuals in the post-training group selected that option (Figure 18; Figure 19). The Wilcoxon 

signed-rank test resulted in a W value of ‘0’ with the critical value for W at n = 7 (p < .05) of ‘2.’ 

This signifies that p < 0.05 which results in a statistically significant difference. 
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Figure 18 

Question 9 of Pre-training Survey 

In a crisis situation I feel I would perform my tasks without hesitation: 

 

Figure 19 

Question 7 of Post-training Survey 

Using a validated crisis checklist in a crisis situation I feel I would perform my tasks without 
hesitation 

 
Biggest Obstacle 

In both the pre-survey and post-surveys seven individuals reported that insufficient time 

during the crisis is the biggest obstacle to crisis checklist usage during these events. Those 

reporting that the negative stigma associated with emergency manuals was the biggest obstacle 

increased from three (23.7%) individuals to four (33.3%) (Figure 20; Figure 21).  
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Figure 20 

Question 10 of Pre-training Survey 

In your opinion what is the biggest obstacle in using crisis checklists during crisis situations? 

 

Figure 21 

Question 8 of Post-training Survey 

In your opinion what is the biggest obstacle in using crisis checklists during crisis situations? 

 

DISCUSSION 

Summary 

This project attempted to provide a greater understanding of anesthesia providers’ 

perceptions of emergency manuals (EMs) and their willingness to utilize them during crisis 

scenarios and how those changed after a training session. The training session provided a 

statistically significant improvement in the participants' perception of the usefulness of crisis 

checklists, and their willingness to use them in their practice. By focusing the training session on 

the benefits that EMs can provide to anesthesia providers and their patients it helps anesthesia 
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providers understand why they should be using the manuals and gives them the motivation to do 

so. Following the training participation, the number of participants who stated they were 

“extremely likely” to utilize the EMs in their practice increased from four (30.7%) to eight 

(66.7%). The training session also allowed participants to improve their perceptions as those 

rating EMs as “extremely useful” in managing crises in the OR increased from three (23.1%) to 

seven (58.3%). Additionally, those stating they “strongly agree” that emergency manual (EM) 

usage improves anesthesia provider performance in managing crises increased from three 

(23.1%) to seven (58.3%). This project validates the idea that a training session is necessary to 

change perceptions and attitudes towards the crisis checklists. 

Another interesting theme was the improvement in the participants' confidence in 

managing crisis scenarios with the use of EMs. Participants who rated that they would be 

“absolutely certain” that all tasks they completed during a crisis would be correct went from zero 

in the pre-training group to four after the training. The pre-training survey question did not 

mention the usage of EMs, while the post-training survey specifically mentioned their usage. 

There was also a significant improvement in providers’ feeling confident in themselves during 

the crisis and acting without hesitation when using a checklist in comparison to not be utilizing 

them.  

Interpretation 

Training sessions are an effective way to increase anesthesia providers’ awareness of 

emergency manuals (EMs) and increase the likelihood of them utilizing them during an actual 

crisis scenario. When introducing new EMs into a hospital setting staff members must be aware 

of the manuals and what benefits they provide. Evaluating the statistics in the pre-training 
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survey, if the implementation of the crisis checklists was done without the use of a training 

session, the implementation would have been much less successful compared to the post-training 

survey results. The simple act of having EMs available does not increase usage if anesthesia 

providers have unfavorable views towards the manuals. This project validates that anesthesia 

providers are much more likely to utilize the checklists when they understand the benefits that it 

provides to them and if they have a positive perception of them. The data from this project 

support that after training anesthesia providers have greater confidence in managing a crisis 

scenario with the assistance of EMs. They can do so with less hesitancy and more confidence in 

their performance of necessary tasks.  

Implications (Practice, Education, Research and Policy) 

One of the implications of this project is that EMs are now available for use by Az AS 

employees in every OR at the local community hospital. The goal is to continue to spread the 

usage of EMs to other clinical sites that are staffed by Az AS anesthesia providers. Many of 

these anesthesia providers currently working at the local community hospital also provide 

anesthesia services to other sites as well. These providers can be integral in getting buy-in from 

other staff members at new sites regarding the use of the checklists. Before the introduction of 

EMs into each of these new sites, the employees should receive training regarding the 

importance and proper use of the manuals during the management of crises. These pieces of 

training can be the same video recorded Panopto presentation that was used for this project or 

can be modified to satisfy the individual preferences and needs of each site. Having additional 

staff members at different sites complete the training and surveys would increase the validity of 

the findings of this project. 
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Additional projects could be done to compare the effectiveness of a simulation study that 

involved hands-on experience in comparison to solely utilizing an online presentation. Would 

hands-on training provide a significant enough increase in the participants’ experience to justify 

the extra time and expense? An additional project could be done to determine what is the 

appropriate time frame for subsequent training to be completed to reinforce emergency manual 

(EM) usage. This project could help to determine the usefulness and efficiency of additional 

training.  

Limitations 

Limitations of this project include a relatively low participation rate of 40%, with only 12 

participants completing both the pre-survey and post-survey. Due to the decreased number of 

participants, the Wilcoxon ranked sum test was unable to calculate an exact p-value even though 

it was able to determine that p < 0.05 signifying that the result was statistically significant. More 

participants would provide for a stronger statistical analysis. An increased response rate would 

increase the likelihood that the participants’ responses were an accurate representation of Az AS 

providers and generalizable to this group. An additional limitation is that this project was only 

distributed to anesthesia providers working in independent practice, which may not be 

representative of all anesthesia providers. Lastly, the final question of each survey asked about 

perceived barriers to EM usage and included the option “other” with a space to free-write 

information. Several participants selected this option but failed to include in the space what they 

were referring to with regards to barriers. This would be beneficial to gain a greater 

understanding regarding additional barriers to checklist usage.  
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DNP Essentials Addressed 

Eight essential educational components have been outlined by the American Association 

of Colleges of Nursing (AACN) for the DNP degree. These essential components function as 

standards and outline the foundational competencies that must be present for DNP programs 

seeking accreditation (AACN, 2006). This QI project incorporates six of the eight DNP 

essentials as further discussed.  

DNP Essential I: Scientific Underpinnings for Practice 

DNP Essential I is the scientific underpinnings for practice. This essential was achieved 

by incorporating evidence-based research to modify an existing emergency manual (EM) and 

developing a training presentation for anesthesia providers concerning its usage. Scientific 

concepts from the Institute for Healthcare Improvement (IHI) model, such as the Plan-Do-Study-

Act (PDSA) cycle, were utilized throughout the implementation phase of this quality 

improvement (QI) project. Evidence from multiple studies was presented during the training 

session regarding the benefits and effectiveness of EM usage during the management of crises in 

the OR.  

DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

DNP Essential II is the organizational and systems leadership for QI and systems 

thinking. This essential was achieved by conducting an organizational needs assessment, 

pinpointing an issue, and creating a plan to address that issue. Crisis checklists were not being 

utilized in the OR, which prompted this QI project to implement the use of these checklists and 
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educate anesthesia providers regarding their usage. The use of these checklists will improve 

anesthesia provider performance during crises and improve patient outcomes.  

DNP Essential III: Clinical Scholarship and Analytical Methods for the Evidence-Based 

Practice 

DNP Essential III is a clinical scholarship and analytical method for evidence-based 

practice. This was accomplished through a rigorous appraisal of the available literature to 

determine the most up-to-date evidence-based practices. These practices were incorporated into 

the training session and implementation of the crisis checklists.  

DNP Essential IV: Information Systems/Technology and Patient Care Technology for the 

Improvement and Transformation of Health Care 

DNP Essential IV is information system/technology and patient care technology for the 

improvement and transformation of health care. It was achieved by utilizing information 

technology to improve patient care and promote change within a healthcare system. This QI 

project utilized information technology in the form of a Panopto presentation to circulate 

knowledge regarding EMs to Az AS anesthesia providers to improve healthcare delivery and 

patient outcomes. 

DNP Essential VI: Interprofessional Collaboration for Improving Patient and Population 

Health Outcomes 

DNP Essential VI is an interprofessional collaboration for improving patient and 

population health outcomes. It was met through the interprofessional collaboration of staff 

members working in the OR. OR nurses, anesthesia technicians, and surgeons were notified of 

the existence of the checklist by placing a flyer in the staff breakroom. Interprofessional 
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collaboration was completed regarding the best location for manuals and where they should be 

placed in the OR.  

DNP Essential VIII: Advanced Nursing Practice 

DNP Essential VIII is advanced nursing practice. It was achieved by incorporating 

progressive levels of clinical decision-making and judgment in evaluating, analyzing, and 

modifying an evidenced-based crisis checklist to improve patient outcomes during emergent 

scenarios in the OR. 

Conclusions 

This DNP quality improvement (QI) project supports the utilization and effectiveness of a 

training session to improve anesthesia providers’ willingness to make use of crisis checklists in 

their practice. The training session significantly increased the number of anesthesia providers 

who reported that they were “extremely likely” to utilize the checklist in their practice and 

improved their perception of the usefulness of crisis checklists. A pre-training and post-training 

survey demonstrated that emergency manual (EM) usage significantly increases anesthesia 

provider confidence in their management of crises in the OR and reduces hesitancy.  

Plan for Sustainability 

The number of anesthesia providers who stated they were extremely likely to utilize 

emergency manuals (EMs) in their practice significantly increased from ‘4’ (30.7%) participants 

in the pre-training survey to ‘8’ (66.7%) in the post-survey (Table 1). Knowledge and 

information gained from the presentation will provide a solid educational foundation for 

anesthesia providers to continue to utilize the manuals and reduce any negative stigma associated 

with them. A plan was discussed with the regional director of Az AS to continue this training for 
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anesthesia providers every year to continue to reinforce the use of a crisis checklist to integrate it 

within the company’s culture. Additionally, the training will be provided to any new hires so 

they can be aware of the manuals. The director will also continue to make any necessary 

modifications and updates to the checklist to ensure it is current and beneficial to staff members.  

Plan for Dissemination 

The modified crisis checklist, PowerPoint presentation, and the Panopto video recording 

will continue to be available to access for the current and future anesthesia providers with Az 

AS. There have been discussions with the regional director of Az AS to disseminate this 

information to other regions serviced by Az AS anesthesia providers including the northern, and 

central Arizona regions. Over 50 anesthesia providers are working in these two regions which 

would greatly increase the dissemination of this information. 
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APPENDIX A: 

SITE APPROVAL / THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD 

AUTHORIZATION LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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Voluntary Disclosure Consent Document 

Instruction: please read carefully.  

The purpose of this quality improvement project is to modify an existing crisis checklist and 
conduct a training session to AZAS anesthesia providers regarding the purpose and benefits of 
utilizing emergency manuals during crisis situations. The goal is to evaluate anesthesia provider 
intent to use the manual during these scenarios.  
 
If you voluntarily choose to participate in this project, you will be asked to: 
 

1. Participate in a one-time (30 minutes) training session on the purpose, content, and 
benefits of emergency manuals. 

2. Answer a brief survey prior to the training session, and then again after the training 
session to assess the effectiveness of the training. The information obtained from these 
surveys will be kept confidential and stored in a secure digital medium that is password 
protected on a locked electronic device. 

3. By choosing to participate in this training session, you are giving consent.  
 
It will take approximately less than five minutes to complete the first two surveys. There are no 
foreseeable risks associated with participating in this project and you will receive no immediate 
benefit from your participation. Survey responses are anonymous.  
 
If you choose to participate in the project, participation is voluntary, refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 
any time from the project. In addition, you may skip any question that you choose not to answer. 
By participating, you do not give up any personal legal rights you may have as a participant in 
this project.  
 
For questions, concerns, or complaints about the project, you may contact: 
 
Ammon Brimhall, BSN, RN, CCRN 
DNP Candidate 
Phone number: 520-664-7681 
Email: brimhala@email.arizona.edu 
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT FLYER AND EMAIL) 

 



 

 
72 

Recruitment Flyer 

Invitation to an Educational Session 

• Who: Ammon Brimhall, SRNA  

• What: Importance & Benefits of Emergency manual/Crisis Checklist use in the OR.  
• Where: Prerecorded Panopto Lecture  

• When: July 25- August 7, 2021 

 

Recruitment Email 

Hello,  

You are invited to participate in a Doctor of Nursing Practice (DNP) project about the 

importance and use of a crisis checklist for anesthesia providers in the OR. Please first see the 

consent information regarding your participation in this project which can be found as an 

attachment in this email.  

Participation will involve viewing a 10-minute training session through a link to a prerecorded 

presentation through Panopto. The presentation will focus on the reasons that emergency 

manuals are necessary, their content, and the benefits they provide to both anesthesia providers 

and patients during crisis scenarios. You will also be asked to take a pre- and post-survey to 

assess any changes in attitude, or intent to use the manual. These surveys should take less than 5 

minutes to complete. You will have approximately two weeks to view the Panopto recording and 

complete the survey which will be from 7/25/2021 to 08/08/2021. This doctoral project is being 

conducted by Ammon Brimhall, a DNP Nurse Anesthesia student at the University of Arizona. 
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Participation will be completely voluntary and there will be no financial compensation for 

participants. Thank you for your time, consideration, and participation. 

The three steps to participate in this project are as follows:  

1) To complete the pre-presentation survey please access the link below: 

https://uarizona.co1.qualtrics.com/jfe/form/SV_02LZoOUprGZouDc 

2) To view the project presentation through Panopto, please access the link below. (Please note 

the presentation has audio): 

https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-

ad4500ee7947  

3) To complete the post-presentation survey please access the link below: 

https://uarizona.co1.qualtrics.com/jfe/form/SV_1zSIvq0QpaxXMcC 

Respectfully, 

Ammon K. Brimhall 
DNP Nurse Anesthesia Student 
The University of Arizona, Class of 2022 
Cell: (520) 664-7681 
Email: brimhala@email.arizona.edu 
 

https://uarizona.co1.qualtrics.com/jfe/form/SV_02LZoOUprGZouDc
https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-ad4500ee7947
https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-ad4500ee7947
https://uarizona.co1.qualtrics.com/jfe/form/SV_1zSIvq0QpaxXMcC
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APPENDIX D: 

EVALUATION INSTRUMENTS (PRE-TRAINING AND POST-TRAINING SURVEYS) 
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Pre-training Survey 

How many years have you been practicing anesthesia? 
• 0-3 years 
• 4-7 years 
• Greater than 8 years 

Have you ever used a crisis checklist in any form including review of scenarios, or educational 
purposes? 

• Yes 
• No 

• Average 

• N/A 

• Extremely unlikely 

How useful do you think emergency manuals are in the OR for managing crises? 

Crisis checklist use improves anesthesia provider performance during the management of crisis 
situations in the OR: 
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• Neither agree nor disagree 
• Somewhat disagree 
• Strongly disagree 

In a crisis situation I am certain my performance would be correct: 
• Absolutely certain for all steps 
• Certain for almost all steps 

In a crisis situation I would feel sure of myself as I perform tasks: 

In a crisis situation I feel I would perform my tasks without hesitation: 

In your opinion what is the biggest obstacle in using crisis checklists during crisis situations? 
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Post-training Survey 

How useful did you find the training session? 
• Extremely useful 
• Slightly useful 
• Moderately useful 
• Slightly useful 
• Not at all useful 

If available how likely are you to use a crisis checklist to manage a crisis situation in the OR? 

How useful do you think emergency manuals are in the OR for managing crises? 

Crisis checklists improve anesthesia provider performance during crisis situations? 

Using a validated crisis checklist in a crisis situation I am certain my performance would be 
correct: 
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Using a validated crisis checklist in a crisis situation I feel I would perform my tasks without 
hesitation: 

• Absolutely certain for all tasks 
• Certain for almost all tasks 
• Fairly certain for a good number of tasks 
• Certain for only a few tasks 
• Not at all certain 

Using a validated crisis checklist in a crisis situation I would feel sure of myself as I perform 
tasks: 

In your opinion what is the biggest obstacle in using crisis checklists during crisis situations? 
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APPENDIX E: 

PARTICIPANT MATERIAL (EDUCATIONAL SESSION ‘ON-DEMAND’ RECORDED 

LECTURE LINK / MODIFIED APEX LIVE CHECKLIST) 
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Educational Session ‘On-Demand’ Recorded Lecture Link 

 

https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-

ad4500ee7947  

 

Modified APEX Live Checklist.pdf 

 

https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-ad4500ee7947
https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=09df724e-d8f0-496b-b92a-ad4500ee7947
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APPENDIX F: 

PROJECT TIMELINE 
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Completion 
Date Planning Pre-Implementation Implementation Evaluation 

05/01/2021 

Modify the 
APEX 

Anesthesia 
Crisis Checklist 

for use at the 
designated 

hospital 

   

05/05/2021 

Create a 
Qualtrics survey 

to measure 
outcomes  

   

05/10/2021 

 Present modified checklist 
and survey to DNP project 

committee chair, other 
committee members, and 

regional director of CRNA 
company 

  

05/13/2021 

 Update checklist and 
survey according to 
feedback from these 

individuals and print out 
the manuals and place in 

sheet protectors. 

  

5/17/21  Submit proposal to 
committee for review. 

  

5/27/21 
 Submit PowerPoint for 

proposal defense to 
committee chair 

  

6/1/21  Send Doodle poll to 
committee for defense date 

  

6/4/21 
 Contact OSAA for 

proposal defense meeting 
set up 

  

6/5/21 – 
6/18/21  Proposal defense   

06/21/2021  Submit IRB application   

07/14/2021  Receive IRB approval    
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Completion 
Date Planning Pre-Implementation Implementation Evaluation 

07/20/2021 

  Ensure that checklists are 
printed out and available 

in every OR at the 
designated facility and all 
potential participants are 

invited via email 

 

07/20/2021 

  Have participants 
complete pre-training 

survey and conduct the 
Zoom training session and 
post the Panopto lecture.  

 

08/02/2021   All surveys will be 
completed and returned 

 

08/13/2021 

   The post-survey 
in-service to the 

anesthesia 
company is 
completed 

10/20/2021 

   The paper is 
completed and 
ready for final 

defense. 

01/21/2022 
   Final 

defense/project 
completed. 
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APPENDIX G: 

LITERATURE REVIEW GRID 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes of Findings Support for and or Link to 

Project 

Abir et al., 2020 Cognitive aids in obstetric units: 
Design, implementation, and 
use 

Review of literature EM are very useful in the obstetric setting 
where situations are quickly developing and 
stressful. The content and order of tasks in 
an obstetric-specific cognitive aid should be 
based on available evidence and expert 
recommendations. To promote front-line 
health care providers usage of manuals 
involves dedicated education.  

This article reinforces the 
importance of educating staff 
regarding the importance of the 
EM, and the benefits it provides 
to assist them in utilizing them 
in their practice. 

Agarwala et al., 
2019 

Bringing perioperative 
emergency manuals to your 
institution: A “how to” from 
concept to implementation in 10 
steps 

Case report 
 
Improvement article  

This article details the implementation of the 
Stanford Anesthesia Emergency Manual into 
a large academic institution. 10 steps were 
identified, detailed, and followed during the 
implementation process. Following these 
steps led to a successful introduction of the 
manual and during the six months 
following implementation, 67.0% of 
clinicians had used the manual, with 24.1% 
using it for clinical care and 9.2% using it 
during a critical event.  

The process of successful EM 
implementation is much more 
involved than simply printing 
out them out and placing them 
in the OR. Trainings are a big 
part of successfully introducing 
the manual. 

Alexander et 
al., 2019 

Development and pilot testing 
of a context-relevant safe 
anesthesia checklist for cesarean 
delivery in East Africa 

Quasi experimental 
study  
 
High fidelity 
simulation  
 
N=11 

A group of student registered nurse 
anesthetist in a simulated environment were 
given two scenarios, which were postpartum 
hemorrhage and preeclampsia, to manage 
without the use of a cognitive aid. The use of 
the cesarean delivery checklist during 
simulations of peripartum hemorrhage and 
preeclampsia showed significant 
improvement in the percentage of completed 
actions (pre-training 23% ± 6% for 
preeclampsia and 22% ± 13% for peripartum 
hemorrhage, post training 75% ± 9% for 

EM when used correctly, and 
staff members are provided 
training regarding their use, 
improve provider performance.  
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preeclampsia, and 69% ± 9% for peripartum 
hemorrhage.  

Alidina et al., 
2018 

Factors associated with the use 
of cognitive aids in operating 
room crises: A cross-sectional 
study of US hospitals and 
ambulatory surgical centers 

Cross sectional study  
 
Results from 368 
U.S. hospitals or 
surgical centers 

More successful implementation was 
associated with leadership support 
(p < 0.0001) and dedicated time to train staff 
(p = 0.0189). Less successful 
implementation was associated with 
resistance among clinical providers to using 
cognitive aids (p < 0.0001), absence of an 
implementation champion (p = 0.0126). 
There are eight key steps for the effective 
implementation of OR cognitive aids 
including presenting the cognitive aid at 
meetings, forming a multidisciplinary team, 
customizing the cognitive aid to the 
facility’s local context, pilot testing it, 
providing training, delivering ongoing 
training, monitoring use of the cognitive aid, 
and expanding it to areas outside the OR 
where anesthesia is administered. 
Completing more implementation steps was 
significantly associated with more successful 
implementation; each implementation step 
completed was associated with just over 
50% higher odds of more successful 
implementation (p ≤ 0.0001).  

There are several factors that 
can be addressed to directly 
improve usage of EMs. This 
project will focus on those 
factors that have been shown to 
be positively correlated to 
successful implementation of 
EMs and completing at least six 
of the identified steps.  

Arriaga et al., 
2013 

Simulation-based trial of 
surgical-crisis checklists. 

Randomized control 
trial 
 
High fidelity 
simulation  
 
N= 67 

17 operating-room teams from three 
institutions participated in a series of 
surgical-crisis scenarios in a simulated 
operating room. Failure to adhere to 
lifesaving processes of care was less 
common during simulations when checklists 
were available (6% of steps missed when 

This study can provide 
motivation and encourage other 
anesthesia providers to utilize 
EMs in their practice as they 
see the possibility for improved 
patient outcomes.  
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checklists were available vs. 23% when they 
were unavailable, P<0.001). Every team 
performed better when the crisis checklists 
were available than when they were not.  

Bereknyei 
Merrell et al., 
2018 

Use of an emergency manual 
during an intraoperative cardiac 
arrest by an interprofessional 
team: A positive-exemplar case 
study of a new patient safety 
tool 

Qualitative  
 
Semi-structured 
interviews 
 
Small sample size 
(n=6) 

An EM was used to manage a cardiac arrest 
situation and all six clinicians present were 
interviewed after the event. All clinician 
participants stated that EM use enabled 
effective team functioning via reducing 
stress of individual clinicians, fostering a 
calm work environment, and improving 
teamwork and communication. The EM use 
improved the delivery of patient care during 
a clinical crisis.  

Supports the benefits that EMs 
provide anesthesia providers 
during their management of 
crisis scenarios.  

Burian et al., 
2018 

More than a tick box: Medical 
checklist development, design, 
and use 

Literature review This article proposes a framework organized 
around the 5 stages of the checklist life 
cycle: (1) conception, (2) determination of 
content and design, (3) testing and 
validation, (4) induction, training, and 
implementation, and (5) ongoing evaluation, 
revision, and possible retirement. Medical 
checklists will only live up to their potential 
to improve the quality of patient care if their 
development is improved and their designs 
are tailored to the specific needs of the users 
and the environments in which they are 
used. 

The EM used for this project 
will be adapted for the specific 
hospital where it will be utilized 
to ensure that all the desired 
crisis scenarios are included.  

Clebone et al., 
2017 

The development and 
implementation of cognitive 
aids for critical events in 
pediatric anesthesia: The 

Review of the 
literature 

Checklists, when used as cognitive aids, 
have been shown to increase the speed and 
accuracy of response in a crisis, which is 
particularly important because error level is 
high during pediatric critical events. As with 

The EM for this project will 
have customized phone 
numbers and the location of 
different hospital resources. The 
training session will ensure that 
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Society for Pediatric Anesthesia 
Critical Events Checklists 

any tool, training in the use of a cognitive 
aid will optimize successful use. Practice 
and training will oftentimes result in greater 
buy-in from participants because they 
experience situations in which the checklist 
is useful. Training also may help to identify 
knowledge gaps; for example, practitioners 
in a new environment may not know the 
location of rarely used equipment or 
important phone numbers. 

the providers are aware of 
which scenarios are included.  

Goldhaber-
Fiebert et al., 
2020 

Clinical uses and impacts of 
emergency manuals during 
perioperative crises 

Qualitative  
 
Semi-structured 
interviews 
 
N=53 anesthesia 
providers 

Impacts of EM use on clinician team 
members included decreased stress for 
individual anesthesia professionals (95%), 
enabled teamwork (73%), and calmed 
atmosphere (46%). Impacts on delivery of 
patient care included specific action 
improvements, including catching errors of 
omission, for example, turning off anesthetic 
during cardiac arrest, only after EM use 
(59%); process improvements, for example, 
double-checking all actions were completed 
(41%); and impediments (0%). In 8% of 
crises, EM use was associated with potential 
distractions, although none were perceived 
to harm delivery of patient care.  

Using the emergency manual 
improves provider performance, 
and any negatives with using 
the manual is offset with the 
benefits that it provides.  

Goldhaber-
Fiebert & 
Macrae, 2018 

Emergency manuals: How 
quality improvement and 
implementation science can 
enable better perioperative 
management during crises 

Review of literature  A conceptual framework for clinical 
implementation of EMs defines four key 
elements that enable effective 
implementation. These elements are: 1) 
Create: Refine EM content and design for 
the specific practical tool to be implemented. 
2) Familiarize: Train clinicians for EM use, 
including why, when, and how to apply in 

The four elements of this 
conceptual framework will be 
utilized during the 
implementation process. The 
training session will focus on 
educating clinicians about the 
purpose behind using the EM, 
and the benefits that they can 
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practice. 3) Use clinically: Put into practice, 
ensuring accessibility in all needed 
locations. 4) Integrate: Embed EM use into 
local culture and professional practice. The 
common emerging themes from clinical uses 
of EMs to date include importance of EM 
accessibility and familiarity.  

provide to them and their 
patients. These training will 
also help participants be 
familiar with the manual’s 
content.  

Goldhaber-
Fiebert et al., 
2016 

Emergency manual uses during 
actual critical events and 
changes in safety culture from 
the perspective of anesthesia 
residents: A pilot study 

Retrospective study  
 
Contains qualitative 
interviews 
 
Pilot study  
 
N=19  

In this pilot study, 78.9% (n = 15) of the 
respondents who had used EMs during a 
perioperative critical event agreed or 
strongly agreed “the EM helped the team 
deliver better care to the patient,” with the 
rest neutral and none disagreeing. All 
respondents who had used an EM (100%, n 
= 19) agreed or strongly agreed “Having 
emergency manuals in our operating rooms 
improves patient care.” They reported that 
the EM helped provide patient care in a 
more organized manner, act upon real-time 
reminders of omitted actions, broaden or 
confirm differential diagnoses, and reaffirm 
appropriately performed actions. Barriers 
that were identified included limited time, 
cultural acceptance of EM use, and 
remembering to trigger EM use.  

As anesthesia providers become 
familiar with the positive 
experiences of other 
practitioners with utilizing these 
manuals, they are more likely to 
use them in their practice. The 
training session will focus on 
presenting these experiences to 
the participants.  

Hall et al., 2020 Do cognitive aids reduce error 
rates in resuscitation team 
performance? Trial of 
emergency medicine protocols 
in simulation training 
(TEMPIST) in Australia 

Randomized control 
trial 
 
High fidelity 
simulation study  
 
N=21 teams 

A cognitive aid to simplify clinical 
management and team processes in the 
emergency room (ER) was created and used 
to conduct a randomized control trial in a 
simulated ER environment. The unadjusted 
error rate in the handbook group was 18.8% 
(121/645) versus 38.9% (239/615) in the 
non-handbook group. There was a 

Cognitive aids are very useful 
in improving provider 
performance and decreasing 
error rates in stressful and 
emergent situations.  
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statistically significant reduction of 54.0% 
(95% CI 49.9-57.9) in the estimated 
percentage error rate when the handbook 
was available across all scenarios 17.9% 
(95% CI 14.4-22.0%) versus 38.9% (95% CI 
34.2-43.9%). Almost all (97%) participants 
said they would want to use this cognitive 
aid during a real medical crisis.  

Hannenberg, 
2020 

Cognitive aids in the 
management of critical events 

Review of literature  Critical events are rare and stressful. These 
properties make reliance on memory for 
clinical management highly susceptible to 
failure. Cognitive aids have a persuasive 
body of evidence from simulation studies to 
establish their value in improving clinician 
performance as they can augment clinician 
training and memory to improve 
management of critical events. Acceptance 
of these tools in practice requires a cultural 
change that recognizes clinicians’ fallibility, 
especially under stress. 

Training session will introduce 
the information regarding the 
ineffectiveness of memory 
during high stress situations to 
assist in the necessary culture 
change to promote EM usage.  

Hardy et al., 
2018 

The use of a checklist improves 
anesthesiologists’ technical and 
non-technical performance for 
simulated malignant 
hyperthermia management. 

Randomized control 
trial  
 
High fidelity 
simulation  
 
N= 24 
anesthesiologists 

This study randomly divided two groups to 
manage a mannequin with malignant 
hyperthermia. The group that used the EM 
completely more of the necessary 
interventions and did it faster than the group 
that did not use the EM. The checklist group 
had higher technical performance scores 
(24/30 (21.5-25) vs 18/30 (15.5-19.5), 
P=0.002. They also administered the 
complete initial dose of dantrolene more 
quickly (15.7 minutes [13.9-18.3] vs 22.4 

This study further supports the 
idea that EMs when used 
appropriately improve 
providers’ performance which 
will improve patient outcomes.  
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minutes [18.6-25]) than the control group 
(P=0.017).  

Huang et al., 
2020 

Use of an emergency manual 
during an intraoperative 
pulmonary arterial rupture, 
hypoxemia, and bradycardia 

Case report  During an emergent situation a patient 
became hypoxic, bradycardic, and 
hypotensive. The anesthesiologist had the 
team read aloud the hypoxemia section of 
the Stanford OR Emergency Manual. Each 
step was checked and executed, fiber optic 
bronchoscopy was performed, and it was 
found that the ETT was dislodged. The ETT 
was repositioned. SpO2 gradually increased 
from 37% to 93%, HR increased from 45 to 
89 bpm, and BP increased from 67/40 to 
110/75 mmHg.  

This case report demonstrates 
that EM can be useful to remind 
providers of important 
lifesaving interventions that 
they may have overlooked. 
Sharing these experiences with 
staff members during training 
sessions will promote EM 
usage.  

Huang et al., 
2018 

Simulation competition 
enhances emergency manual 
uses during actual critical 
events 

Quasi experimental 
prospective study  
 
N=55 

The study indicated that EM usage during 
critical events increased significantly 
following a simulation training competition 
(p<0.05). Simulation competition leads to 
familiarization with the EM content by 
means of hands-on experience. Expert 
demonstration is another learning tool that 
could be explored in the future to aid 
implementation of EM, as it is more cost 
effective than simulation and more effective 
than didactic training alone.  

The training session will 
include expert demonstration as 
a simulation will be difficult 
due to COVID restrictions and 
provider time and distance 
limitations.  

Kazior et al., 
2017 

Emergency manuals improved 
novice physician performance 
during simulated ICU 
emergencies. 

Randomized control 
trial 
 
High fidelity 
simulation 
 

During a stimulated critical event in the ICU 
the group that used the emergency manual 
on average competed 9.9/12 (83%) 
interventions, compared to an average of 
7.1/12 (59%) interventions in the control 
group. The use of an emergency manual was 

EM are useful to use to manage 
crisis situations, and lead to 
better outcomes than only using 
memory alone. These studies 
back this finding and encourage 
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N=41 anesthesiology 
interns 

associated with a significant improvement in 
critical event management.  

anesthesia providers to use 
them in their practice.  

Koers et al., 
2019 

Effect of cognitive aids on 
adherence to best practice in the 
treatment of deteriorating 
surgical patients  

A randomized 
clinical trial  
 
High fidelity 
simulation  
 
N=144 

To test the effectiveness of cognitive aids on 
adherence to best practice in the 
management of deteriorating postoperative 
surgical ward patients. Using the cognitive 
aids resulted in a reduction of omitted 
critical management steps from 33% to 10%, 
which is a 70% (P < .001) reduction.  

EM usage decreases omission 
of critical interventions, leading 
to improved provider 
performance.  

Sanchez et al., 
2020 

Use of emergency manuals to 
treat intraoperative 
supraventricular tachycardia 
and hypotension during 
exploratory laparotomy 

Case report  In this case a patient developed 
supraventricular tachycardia and 
hypotension which was refractory to IV 
fluids and phenylephrine alone. The 
anesthesiologist decided to reference an EM 
before continuing with further management, 
rather than relying on rote memory and 
applied the appropriate intervention which 
was using Esmolol.  

Having these case reports 
provides further evidence that 
EM usage can improve clinical 
outcomes and encourage more 
providers to use them in their 
practice.  

Saxena et al., 
2020 

Anesthesia-specific checklists: 
A systematic review of impact.  

Systematic review This systematic review assesses the current 
literature on perioperative routine and crisis 
checklists. Of the 874 identified articles, 25 
were included in this review. Most identified 
studies (23, 92%) have shown that the use of 
checklists in anesthesia can decrease human 
error, improve patient safety and teamwork, 
and increase quality of care. Beyond the 
WHO surgical time-out, anesthesia-specific 
checklists have been shown to be useful for 
provider handoffs, emergencies, and routine 
anesthesia procedures.  

Supports the use of EMs to 
improve patient safety and 
increase the quality of care 
delivered which will be 
included in the training session.  



 

 
93 

Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes of Findings Support for and or Link to 

Project 

Sevilla-Berrios 
et al., 2018 

Prompting with electronic 
checklist improves clinician 
performance in medical 
emergencies: A high-fidelity 
simulation study. 

Quasi experimental 
study  
 
High fidelity 
simulation study  
 
N=18 

A novel electronic tool, the Checklist for 
Early Recognition and Treatment of Acute 
Illness (CERTAIN), was developed to 
facilitate standardized evaluation and 
treatment approach for acutely 
decompensating patients. CERTAIN 
prompting was associated with reduced 
omissions of critical tasks (46 to 32%, p < 
0.01) and 12 out of 14 general assessment 
tasks were completed in a timelier manner. 
The post-test survey indicated that 72% 
subjects felt better prepared during an 
emergency scenario using the CERTAIN 
model and 85% would want to be treated 
with the CERTAIN if they were critically ill. 

Checklist use improves provider 
performance, and helps 
clinicians feel better prepared 
during crisis scenarios.  

Simmons et al., 
2020 

Use of emergency manuals to 
treat delayed emergence after 
robotic-assisted 
cholecystectomy 

Case report  This involves a case of a patient with 
delayed emergence after undergoing robotic-
assisted cholecystectomy. The delayed 
emergence section of the Stanford 
Anesthesia Emergency Model was 
referenced immediately and guided 
management of the patient. Utilization of an 
EM resulted in rapid return to baseline 
mental status. EMs allow health care 
providers to respond to intraoperative 
scenarios efficiently and effectively and 
ultimately improve patient care. 

Having these case reports 
provides further evidence that 
EM usage can improve clinical 
outcomes and encourage more 
providers to use them in their 
practice. 

Simmons & 
Huang, 2019 

Operating room emergency 
manuals improve patient safety 

Systemic review Failure to adhere to lifesaving processes of 
care was shown to be 4-6 times higher 
without use of an EM compared to when an 
EM was utilized. Evidence showed that 
there are many methods to increase EM 

The use of EM improves patient 
outcomes and management of 
critical events. It improves 
teamwork and communication 
during chaotic situations. Only 
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utilization through simulation including 
active training involvement in simulations, 
competition, demonstrations, workshops, 
and short-term training courses. Nationwide 
VHA integration reinforced the fact that EM 
placement in an OR is not sufficient for 
complete integration into the local culture. 
Leadership engagement and local champions 
are also key to success for EM integration.  

placing an EM in the OR is not 
enough to ensure its usage. This 
project will incorporate some of 
the findings of this article such 
as leadership engagement and 
incorporating a local champion.  

St Pierre et al., 
2017 

The effect of an electronic 
cognitive aid on the 
management of ST-elevation 
myocardial infarction during 
caesarean section.  

Prospective 
randomized 
controlled trial 
 
High fidelity 
simulation study  
 
N=62 

The availability of the cognitive aid 
improved task performance in the tasks 
identified from the guidelines (93% vs. 69%; 
p < 0.001) as well as overall task 
performance (87.5% vs. 59%; p < 0.001). 
However, there was no difference between 
the two groups for the most important 
intervention, which was getting the patient 
to the cath lab.  

Staff members must be aware of 
the overall goal as use of 
emergency manuals do not 
necessarily guarantee better 
outcomes.  

Urman et al., 
2021 

The effect of emergency 
manuals on team performance 
during two different simulated 
perioperative crises 

Prospective, 
randomized 
controlled trial 
 
N=304 

Providing an EM did not affect team 
performance in areas like diagnosis, 
treatment, fluid resuscitation, 
communication, and teamwork in 
management of perioperative crises such as 
transfusion reaction. It is important to note 
that only about half of the teams that were 
provided with a scenario that was included 
within the EM utilized it to any substantive 
degree and most used it relatively late in the 
crisis. 

EM are only beneficial if they 
are utilized. The training 
session will stress this point to 
the staff members and 
emphasize the importance of 
utilizing it early in the crisis.  

Watkins et al., 
2016 

Paper or plastic? Simulation 
based evaluation of two 
versions of a cognitive aid for 

Quasi experimental 
study  
 

This study found the preference for EM 
using two different presentation formats 
paper and electronic. Anesthesia trainees 

This study suggest that the 
paper EM was viewed more 
favorably, but it depends on the 
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managing pediatric peri-
operative critical events by 
anesthesia trainees: evaluation 
of the society for pediatric 
anesthesia emergency checklist 

N=89 managed the simulated critical events under 
one of three randomized conditions: (1) 
memory alone, (2) with a paper version of 
the CA, (3) with an electronic version of the 
CA. The survey was completed by 68 % of 
participants, 58 % of trainees preferred the 
paper version and 35 % preferred the 
electronic version. All survey responses that 
reached statistical significance favored the 
paper version 

staff and environment where it 
will be used. This project will 
implement the use of a paper 
EM.  
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