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Abstract  

Background: Managing rare anesthesia emergencies (eg, amniotic fluid embolism, anaphylaxis, 
malignant hyperthermia, or an unanticipated difficult airway) are challenging. Having immediate 
access to evidence-based solutions may improve patient safety. Despite significant training of 
anesthesia providers, studies have shown that recall of best treatment practices are less than 
optimal during stressful situations. This can be partially remedied by use of a collection of 
evidence-based checklists - an emergency manual.  
 
Method: A pilot project implementing an adult-specific emergency manual at five anesthetizing 
locations at a level 1 trauma hospital to assess the awareness, interest, and knowledge among the 
peri-operative team towards utilization of a collection of evidence-based checklists.  
 
Results: Convenience sampled surveys using a pretest-posttest design tested if the awareness, 
interest, and knowledge towards the use of an emergency manual increased after implementation. 
Results showed a widespread pre-implementation awareness, interest, and knowledge, yet 
indicated this level increased 15% after implementation and that a substantial majority of 
previous users recommended the utilization of an emergency manual during crises situations. 
 
Conclusions: Literature shows the use of an emergency manual improves management of rare 
anesthesia emergencies and, thereby, increases patient safety. Awareness, interest, and 
knowledge towards the use of an emergency manual can increase after implementation. 
 
 
Keywords: emergency manual, cognitive aid, checklist, anesthesia. 
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SECTION 1 

Section One includes a short description of the premise of this capstone project. This 

chapter is divided into the following sections: (a) Introduction, (b) PICO Statement, and (c) Plan 

for This Capstone Project. 

1.1 Introduction 

Patients having unexpected physiologic reactions are seen during everyday life in the 

operating room, but most of these are insubstantial and have no consequences for patient 

outcomes. Recognizing the situation early will most often allow the health care provider 

opportunities to change course and remedy a potential bad outcome. The use of potent drugs and 

volatile gasses by anesthesia providers affect the patient’s physiological systems and at any time 

these systems may react with an unpredicted response. There is a constant possibility for this 

unpredicted response to cause an adverse event, although, such an event is not necessarily 

initiated by an error. Use of an emergency manual with a collection of diagnosis specific and 

evidence-based checklists can be an invaluable tool in such crisis situation. 

For an adverse event to occur several errors or unexpected reactions need to line up 

without being recognized; this is termed the Swiss cheese model.1(p769) Our daily work has 

several layers of protection,1(p769) which each has the potential to block an error in a previous 

layer. Only when all the layers of protection line up ‘perfectly’, like the holes in slices of Swiss 

cheese, is it possible for this string of errors to cause an adverse event. The potential for a bad 

patient outcome is introduced. When an adverse event initiated by a string of errors or 

unpredicted physiological reactions happens, quick and accurate recovery becomes essential. A 

well-known adage states ‘speed comes from doing it right the first time’. Recovering from a 

difficult situation should not expose the patient to greater probability for a poor outcome. These 

adverse types of situations happen infrequently and, therefore, the correct recovery sequence 

Page │ 6

EMERGENCY MANUALS



may be difficult to remember, despite the anesthesia providers extensive training. Relying on 

memory and experience from previous similar circumstances during the stress of a critical 

situation become unreliable.2,3 Writing in relation to emergency situations Goldhaber-Fiebert and 

Howard3(p1149) note “the vast majority of clinicians do not implement all known best practices 

optimally. Sometimes, vital steps are never performed.” 

How is it possible to change the odds stacking up against the human memory function 

during stress? Several authors have suggested the use of cognitive aids also called checklists or 

emergency manuals.1–11 Goldhaber-Fiebert and Howard write “with appropriate use, emergency 

manuals can be a helpful resource for important management priorities during many critical 

events,”3(p1149) although, they do emphasize that “emergency manual implementation and use 

[emphasis added] are 2 important elements.”3(p1149) Both of these elements must be shared to 

improve the odds of our memory function during stress. Having a successful implementation of 

the Emergency Manual will be useless if it is not utilized during a crisis. The question arises - is 

this the right time for emergency manuals? Shekelle, Pronovost, Wachter et al10 did an extensive 

literature search for the top patient safety strategies that could be encouraged for adoption at this 

time. The number one recommended initiative with strong recommendations from this study was 

“preoperative checklists and anesthesia checklists to prevent operative and postoperative 

events.”10(p336)  

Checklists are not a new concept and have been used extensively in other industries (eg, 

airlines and nuclear power plants). Checklists are part of a larger concept used in aviation - the 

Crew Resource Managements (CRM) concept. Pizzi et al write “CRM emphasizes the role of 

human factors in high-stress high-risk environments”12(p501) and further elaborate that CRM 

involves team training, simulation, and group debriefings, as well as measurements and 
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improvement of performance. Moreover, Pizzi et al mention that “65-70% of safety problems 

(accidents or incidents) have been attributed at least in part to human error”12(p504) and CRM 

training, known in anesthesia as Anesthesia Crisis Resource Management (ACRM), has been 

developed and can be a valuable tool in anesthesia.  

In 2001 Pronovost13 introduced a trial of a simple checklist at a hospital and Pronovost et 

al14 published the results of this concept used on a much larger scale in 2003. Gawande15 in The 

Checklist Manifesto exposes the extreme complexity and the massive amounts of new knowledge 

we rely on in our professional life using examples of intensive care units at hospitals, flying large 

airplanes, and building enormous skyscrapers. Such complexity, Gawande explains, makes it 

highly unlikely a single practitioner can “deliver its benefits correctly, safely, or reliably. 

Knowledge has both saved us and burdened us.”15(p13) His solution is a checklist. Wachter on the 

topic on patient safety writes that “Gawande would doubtless agree that checklists can’t solve all 

our problems, but they … can help us deliver healthcare that is safer and more reliable.”16(p270)  

The goal of this capstone project is to increase the awareness, the interest, and the 

knowledge about cognitive aids by implementing and encouraging the use of an emergency 

manual for adults at five pilot anesthesia locations at a level 1 trauma hospital. There is 

overwhelming support found in the literature for the concept of emergency manuals. 

Interestingly, no studies identified during the literature search had measured changes in 

awareness, interest, and knowledge after implementing an emergency manual. Having a readily 

available emergency manual at an anesthetizing location will make recovery from unavoidable 

emergency situations safer for the patients. The institution, where this capstone project’s 

emergency manual will be implemented, had no anesthesia specific cognitive aid for adults 

available at the time of implementation. Research of available cognitive aids or emergency 
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manuals, already extensively tested in clinical or simulation settings at other institutions, was 

completed. The best and most useful of these options was selected for implementation at the 

project institution. 

1.2 PICO Statement 

1.2.1 Population 

The chosen population for this project was the peri-operative team available during a 

crisis situation at an anesthetizing site at a level 1 trauma center. 

1.2.2 Intervention  

The project called for placing a sturdily bound adult-specific emergency manual that 

would be readily available at the pilot locations at the project institution. The Emergency Manual 

included available, already made and tested, as well as customized to the project institution, 

evidence-based and diagnosis-specific emergency situation checklists.  

1.2.3 Comparison 

Comparisons for this project were the pre- and post-implementation surveys on 

awareness, interest, and knowledge among stakeholders towards use of emergency checklists in a 

crisis situation.  

1.2.4 Outcome 

The outcome of this project was to improve the awareness, interest, and knowledge for 

the use of emergency checklists among the peri-operative team. 

1.3 Plan for Capstone Project 

A thorough review of the literature was conducted to explore the available knowledge in 

the use of cognitive aids in anesthesia. After sampling several available premade emergency 

manuals, the best option for the project institution was chosen. The choice was based on the 

superior quality, as well as the thorough testing which this manual had endured at several 
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hospitals and the reputations of the anesthesia cognitive aid group associated with this manual. 

Furthermore, the ability to customize the selected emergency manual to better adapt to the 

project institution’s needs was considered. The management group at the project institution was 

approached to solicit general and financial support for the project of implementing emergency 

manuals at five pilot locations. Prior to implementation of the customized emergency manual, 

several volunteer champions among the CRNAs, SRNAs, and MDAs were selected. Awareness, 

interest, and knowledge toward the use of an emergency manual among staff members at the 

project institution were evaluated; this was done prior to as well as after implementation of the 

Emergency Manual. After implementation, review of the results, and completion of this capstone 

project, the stakeholders at the project institution were briefed on the findings and conclusions. 

1.3.1 Pilot Project Step-by-Step 

Below is a short step-by-step outline of the process for this capstone project. A more 

detailed description can be found under 7.2 Audit Trail. The audit trail, sometimes called a 

decision trail, “provides a summary of important activities that have been completed in the 

process of developing the capstone project.”17(p104) Bonnel and Smith suggest thinking about the 

audit trail “as a listing by dates of specific activities you have completed.”17(p104)  

 Read announcement of Anesthesia Patient Safety Foundation (APSF) workshop 

regarding emergency manuals; 

 Applied and was approved as APSF workshop participant; 

 Searched the available literature regarding cognitive aids; 

 Capstone synopsis, proposal, literature review, timeline, and PICO statement sent to 

advisors and approval received; 
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 Participated in APSF workshop in Phoenix, AZ; 

 Researched possible emergency manuals and selected emergency manual to implement, 

made customization, and bought copies for project; 

 Received general and financial support from department corporate director and 

department management; 

 Created surveys; 

 Pitched project for department staff, operating room (OR) staff, and anesthesia physician 

group; 

 Did pre-implementation survey; 

 Distributed emergency manuals to all pilot locations; 

 Continual in-services to staff and anesthesia physicians regarding project; 

 Did post-implementation survey; 

 Analyzed results from pre- and post-implementation surveys; 

 Wrote capstone project paper; 

 Created webpage at http://em.stormanesthesia.com specific for capstone project; 

 Disseminated the capstone project to anesthesia staff and students, OR staff and 

anesthesia physician group, as well as Missouri State University. 
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SECTION 2 

Section Two includes a description of the conceptual framework and a thorough review 

of the literature on cognitive aids in anesthesia. This chapter is divided into the following 

sections: (a) Definitions, (b) Theoretical Framework for Capstone Project, (c) Search Strategy, 

(d) Review of the Literature, and (e) Purpose Statement. 

2.1 Definitions 

Emergency manuals, cognitive aids, or checklists are interchangeable terms used in the 

literature to describe lists of evidence based steps necessary for specific emergency situations.  

This project will use the term emergency manual to describe the collection of several 

evidence-based and diagnosis-specific emergency situation checklists to be used in an 

emergency situation where anesthesia is involved. This emergency manual will be tailored 

towards adults, although, it may be useful for selected pediatric emergencies as well. The 

Emergency Manual (capitalized) in this project is such a customized manual. 

A reader is a person whose responsibility during the emergency situation is to read from 

the Emergency Manual. This person will not have other duties during this crisis situation. For 

this project the reader is an available CRNA, although, not the primary CRNA for the emergency 

situation. 

Job credentials used in the surveys for this project include: CRNA is a Certified 

Registered Nurse Anesthetist, SRNA is a Student Registered Nurse Anesthetist, MD is a Medical 

Doctor, RN is a Registered Nurse, Scrub technician is a surgical technologist, Other technician 

covers all other technician credentials (eg, cardiovascular technician or x-ray technician). 

MDA is a medical doctor specializing in anesthesiology.  

Peri-operative team includes CRNAs, SRNAs, MDs, RNs, Scrub technicians, Other 

technicians, and any other staff member available in the operating area. 
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ACLS, PALS, and CPR are acronyms for Advanced Cardiac Life Support, Pediatric 

Advanced Life Support, and Cardiopulmonary Resuscitation respectively.  

2.2 Theoretical Framework for Capstone Project 

Implementation of a new tool in the operating area can be a challenge. Many stakeholders 

are involved and the probability of a successful implementation increases when all stakeholders 

believe in the project. “Nurses [and physicians] can no longer rely solely on their clinical 

experience to provide quality care.”18(p4) Critical situations for the anesthesia providers are rare 

despite increased patient acuity, in part because the safety of anesthesia has improved 

significantly over the last couple of decades.19,20 Regardless of these improvements, Cooper and 

Gaba write, “safety is a never-ending process” and “we should not be complacent, believing that 

we have won the war.”19(p1337) White and Dudley-Brown acknowledge there is a “tremendous 

growth of new knowledge available to today’s health care clinician”18(p4) which makes it 

exceedingly difficult to rely on the clinicians personal practice experiences. Use of an evidence-

based-practice (EBP) model will allow for a better guidance of the implementation of a new tool. 

Most models have several steps in common (ie, identify the clinical issue, search for the best 

evidence, critically appraise the evidence, decide on recommended actions, implement the 

actions, and finally evaluate the implementation in relationship to chosen outcomes).18(p7)  

This capstone project was based on a mixed method design. First, a EBP model as the 

conceptual framework and, second, a testing model to allow for documentation of any changes 

noted after the implementation of this new tool.  

The Advancing Research and Clinical Practice Through Close Collaboration 

(ARCC)18(p18) model was chosen due to: (a) its focus on an advanced practice nurse’s EBP 

mentoring of clinical staff (the peri-operative team); (b) the model’s intention to help bridge the 

gap between academic and clinical nursing (CRNAs, SRNAs and RNs); and (c) the model’s 
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emphasis on organizational strength and support for successful implementation of the chosen 

project. A pretest was given prior to implementation of the Emergency Manual to assess the 

awareness, interest, and knowledge toward a cognitive aid. Five weeks after the Emergency 

Manual was implemented the same test was given to see if the level of knowledge about 

emergency manuals, as well as the awareness and interest towards its use had changed. Terry 

explains: “Pretest-posttest designs look at the outcome of interest before the application of an 

intervention and then after an intervention.”21(p85) Despite the weakness of this design, as pointed 

out by Terry, “difficult to attribute causation to the intervention when there is neither 

randomization nor a control group,”21(p86) the design was chosen to help determine the level of 

interest for such an emergency manual implementation across the campus of the project 

institution.  

The Advancing Research and Clinical Practice Through Close Collaboration model was 

originally conceptualized by Bernadette Melnyk in 1999 to “more fully integrate research and 

clinical practice as well as to advance EBP within an academic medical center.”22(p337) Fineout-

Overholt et al further describe how one of the goals of this model is “disseminating and 

facilitating use of the best evidence from well-designed studies to advance an evidence-based 

approach to clinical care.”22(p337) This project implemented an emergency manual – evidence-

based and specific to emergency situations arising in the anesthesia environment. The ARCC 

model “relies on mentors with in-depth knowledge of EBP and expert clinical and group 

facilitation skills”18(p18), all of which define the CRNA undertaking the Doctor of Nurse 

Anesthesia Practice education. The ARCC model is described as a model focusing on EBP 

implementation23(p1200) and recommends five steps18(pp18-19),23(p1200) for this EBP implementation 

process: (1) decide on the clinical question; (2) search and find the best available evidence and 
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assess the EBP process within the institution; (3) decide on an EBP mentor; (4) implement the 

EBP into practice, if the evidence is found adequate; and (5) evaluate the outcomes from the 

implementation project. Fineout-Overholt et al describe how implementation of EBP can be 

made more successful. Success entails having EBP mentors, partnership between academic and 

clinical settings, use of champions, time and resources, and administrative support.22(p342)  

The collection of quantitative data using a pretest-posttest design allows the researcher to 

assess the awareness, interest, and knowledge among the stakeholders at the project institution 

and determines the need for further education and training. Identifying baseline awareness, 

interest, and knowledge is essential to guide continuous education and training to ensure a 

successful across campus implementation of an emergency manual at the project institution.  

2.3 Search Strategy 

A thorough search of the literature utilizing 

PubMed, Google Scholar, and Academic Search Complete 

from Missouri State University Library was done in July 

2015 and again in February 2016. The raw search results 

were then manually examined, reference lists from 

selected articles were reviewed, and relevant articles not 

found in the initial search were included. 

Filters used for search were full text, last five 

years, humans, and English text. Search terminology used 

were ‘emergency manuals’, ‘cognitive aids’, ‘checklists’, 

and ‘anesthesia’. A total of 363 articles were identified 

following filtering. After manual review, which excluded 

articles not pertaining to humans, clinical practice, 

Figure 1 – Search Strategy 
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simulation, or anesthesia related emergency manual/cognitive aids/checklist, the final count of 

relevant articles were 15 as shown in Figure 1. A detailed review of these 15 articles can be seen 

in the 7.3 Literature Review Table.   

2.4 Review of the Literature  

This review of the literature found extensive support for the use of cognitive aids. Despite 

a few individual comments in the anesthesia literature that expressed concerns of the value of 

checklists, all studies reviewed recommended the use of checklists and cognitive aids during the 

management of crises situations.  

Although the concept of ‘choking’ is well documented24 in relation to athletes, the same 

concept is also present during crises management in the operating room, where “failure to 

implement knowledge under stress”3(p1152) is common. This, according to Goldhaber-Fiebert and 

Howard, can be seen as avoidable performance gaps3(p1151) and, they further elaborate, “stressful 

situations have been shown to negatively impact multiple aspects of human memory, including 

retrieval of inert knowledge, working memory for calculations, and prospective memory for 

future tasks.”3(p1152) Goldhaber-Fiebert and Howard note that those “that consult an emergency 

manual for simulated critical events perform vital actions more often, more efficiently, and more 

accurately than those who do not.”3(p1152) Jenkins writes: “Cognitive aids are documents, visual 

prompts or decision guides that, unlike guidelines or protocols, are used when tasks are being 

performed.”2(p660) This distinction between guidelines/protocols and cognitive aids is important 

and as Marshall explains, the main difference is that the cognitive aids “are to be used while the 

task is being performed.”25(p1162) Guidelines and protocols are lengthy written documents25(p1163) 

the anesthesia provider adhere to in their daily practice, but these guidelines or protocols are 

written too intricately to be of value in an emergency situation. Jenkins further writes: 

“Checklists contain actions or tasks that cannot be readily recalled due to their sheer number, or 
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where the correct sequence of tasks is important.”2(pp660-661) As mentioned, human brains 

deceptively do not perform optimally under stress, which becomes a major hurdle when handling 

rare emergency situations in the operating room.3(p1152) Immediate availability of a well-written 

evidence-based emergency manual as a reference source during a crisis would be one solution to 

this lack of optimal human brain performance.2(p660),3(pp1149,1151)  

Cognitive aids, as part of Crew Resource Management (CRM), have proven effective 

combating the problem of suboptimal human brain performance. The concept of CRM was 

developed by the aviation industry under the name ‘cockpit resource management’ - later 

renamed crew resource management11(p25) - and “improvements in the safety record of 

commercial aviation may be due, in part, to this training.”12(p501) Team work is the cornerstone of 

CRM. Health care has been working on the application of the CRM concept for the last 25 

years12(p501) and experience “has demonstrated that effective resource management is an 

important component of managing challenging situations.”11(p25) Anesthesia has embraced the 

concept of CRM and the slightly altered terminology ‘Anesthesia Crisis Resource Management’ 

(ACRM) has been adopted.11(p25) Goldhaber-Fiebert and Howard mention that “emergency 

manual implementation and use are 2 important elements within the larger context of team 

training, such as crisis resource management (CRM).”3(p1149) One potential difficulty when 

introducing CRM in surgery is the historical steep hierarchy (in which junior staff do not 

question senior staff) in the operating room and Sexton et al note that “consultant surgeons were 

least likely to advocate flat hierarchies (55%). By contrast, 94% of cockpit and intensive care 

staff advocated flat hierarchies.”26(p747) As pointed out by Pizzi et al: “Cultural shifts in medicine 

are also necessary if the CRM approach is truly to take root.”12(p506)  
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Search of available literature on the topic of emergency manuals/cognitive aids/checklists 

for anesthesia reveals that there are many potentials for the anesthesia response to falter when 

crisis strikes. Crises will happen; it is only a matter of when. Preparing for a crisis is difficult, 

since most emergencies will be different from normal practice situations. Jenkins2(p661) comments 

that management of emergency situations has a tendency to rely heavily on previously gained 

experience, and most of this experience has been acquired through routine practice. Jenkins2(p661) 

and Borshoff27 note that in emergencies there is a risk for fixation errors, which Gaba et al define 

as “persistent failure to revise a diagnosis or plan in the face of readily available evidence that 

suggests a revision is necessary.”11(p44) Mishaps have been documented in the anesthesia 

literature where experienced anesthesia providers became victims of fixation errors. One such 

prominent experience was the Elaine Bromiley case in Great Britain.28,29 An independent 

investigation for that tragic incidence concluded: “Too much time was taken in trying to intubate 

the trachea rather than concentrating on ensuring adequate oxygenation by other means such as 

direct access to the trachea.”28(p15) Undoubtedly an example of fixation error by the anesthesia 

providers. A solution to fixation errors could be use of an emergency manual. Jenkins 

writes2(p662) “cognitive aids have been shown to improve adherence to standard treatment” and 

that “they [cognitive aids] may also help by reducing dependency on factual recall during stress, 

and reduce errors by constraining actions to a pre-determined sequence of evidence-based 

interventions.” 

Arriaga et al found “in a high-fidelity simulation study, checklist use was associated with 

significant improvement in the management of operating room crises.”6(p246) Furthermore, 97% 

of the participants reported “that they would use the checklists if presented with these operative 

emergencies in real life”6(p250) and that “if I [the participants] were having an operation and 
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experienced this intraoperative emergency, I would want the checklist to be used.”6(p250) Gaba 

concluded that “absence of evidence is not evidence of absence, and the growing number of 

groups that have decided to vote with their feet by creating or adopting what they see as the best 

available set of cognitive aids attests to the desire of clinicians to avoid paralysis by analysis and 

to do something sensible to close the gap from nothing to something.”5(p1035) Augoustides et al 

suggest “that it is time to move the implementation of checklists beyond the simulation 

laboratory into anesthetic practice both for elective and emergency care. The cheese has moved, 

and it is time to enjoy the taste of the new offerings.”7(p1038)  

During cardiac arrest situations, deployment of Advanced Cardiac Life Support (ACLS) 

is standard practice. American Heart Association (AHA) has developed structured, sequence-

logic algorithms to provide help during the stressful emergency of a cardiac arrest. Jenkins 

recognizes that “these aids may be viewed as ’cognitive crutches’ to provide visual and textual 

prompts during lapses of memory or, on another level, as tools that help individuals and teams 

cope with a rapidly changing, complex and stressful environment.”2(p662) Use of ACLS 

algorithms during the resuscitation of a cardiac arrest have long been recognized as the standard, 

and proper adherence to these standards have shown increased survival rates.30(p86) It is easy to 

imagine that implementation and usage of emergency manuals in the operating room could have 

an equally positive influence on anesthesia related crises. At the recent Anesthesia Patient Safety 

Foundation (APSF) expert workshop titled Implementing and Using Emergency Manuals and 

Checklists to Improve Patient Safety, 82% of the participants supported broad implementation 

and felt that “every site of perioperative care should have one or more emergency manuals 

readily accessible.”31(p68) The APSF workshop went as far as to recommend that “the pre-surgical 
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timeout should consist of the verification of the presence of an emergency manual, to remind the 

team that anyone can suggest its use, and that a reader be designated.”31(p71)  

As early as 1924 Babcock asked the question: “Have you a plan of action so developed 

that the right thing is always done in the emergency and time is not frittered away with useless or 

non-essential details?”32(p208)  Furthermore, Babcock asked: “Do you ever hold emergency drills 

in your operating room?”32(p208) These questions could be asked today with equal validity. 

Goldhaber-Fiebert and Howard write: “In other high-stakes industries, such as aviation and 

nuclear power, emergency manuals have proved to be helpful tools, are integrated into training, 

and are expected to be used.”3(p1149)  On the same topic, Mulroy writes: “We are now adapting to 

the checklist concept that has been used in aviation for 80 years, and for anesthesia machine 

checks for 50.”9 Clearly, the high-risk industry of anesthesia is late in the adoption of the 

cognitive aids concept. In an analysis of patient safety strategies that can be encouraged for 

adoption at this time, Shekelle et al10(p366) found 22 such strategies, and their number one 

suggested strategy with a strong recommendation was “anesthesia checklists to prevent operative 

and postoperative events.” Is the time right for the adoption of emergency manuals in the 

anesthesia setting? It seems prudent to conclude that the anesthesia community should employ 

the adage “better late than never” and fully embrace the concept of emergency manuals. 

Gawande15(p13) writes that “the volume and complexity of what we know has exceeded our 

individual ability to deliver its benefits correctly, safely, or reliable” and his solution: “It is a 

checklist.” 

What are some of the downsides to emergency manuals/cognitive aids? It is obvious that 

choosing the wrong checklist may lead the management of the crisis down the wrong 

path.31(p69),33(p6) Emergency manuals may list positive identifiers in the individual checklists and 

Page │ 20

EMERGENCY MANUALS



as August writes: “Confirmation bias may also play a role, as clinicians look to verify that, 

indeed, the suggested items on the checklist are present, rather than seeking any disconfirming 

evidence to support an alternate diagnosis.”34 Confirming wrong markers as correct and present 

is known as confirmation bias and will lead the anesthesia provider down the wrong path. 

Stiegler and Tung35(p214) suggest checklists, written algorithms, or clinical decision aids as tools 

to limit these biases that can lead a provider to prematurely settle on a diagnosis. They 

specifically mention that “checklists and similar algorithmic cognitive aids, particularly when 

managed by a caregiver (‘reader’) whose explicit task is limited to ensuring the algorithm is 

followed, are increasingly popular as decision support tools for critical events in the operating 

room.”35(p214)  

August mentions that “phenomena such as framing effects, premature closure, and 

confirmation bias are among a larger group of decision factors that might contribute to error.”34 

The framing effect is the “preference to behave differently depending on whether the decision is 

viewed as a gain or a loss.”35(p211) When confronted with a difficult airway crisis will the 

anesthesia provider consider a surgical airway (eg, a cricothyrotomy) a liability for the anesthesia 

provider, a loss, or a possibility of patient survival, a gain? This distinction will affect what 

decision the anesthesia provider will make since, as Stiegler and Tung write, there “is a stronger 

preference to avoid a loss compared with the desire for a similarly sized gain.”35(p211) The use of 

an emergency manual/cognitive aid, listing the recommended steps for the chosen diagnosis, 

may help alleviate the fear of failure, the loss, that may cloud the anesthesia provider’s decision 

making.  

This researcher participated in the APSF expert workshop titled Implementing and Using 

Emergency Manuals and Checklists to Improve Patient Safety in September 2015. At this 
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workshop Raemer spoke on” the pitfalls and risks associated with the use of emergency 

manuals.”31(p69) Raemer acknowledged not having data but raised anecdotal stories about the 

difficulties with the use of emergency manuals that had led him to question their usefulness. He 

gave examples31(p69): (a) a wrong diagnosis lead the practitioners down the wrong path, and 

correct treatment is not applied; (b) a mixed diagnoses caused team confusion by going back and 

forth between pages; and finally (c) team-distraction, when no page in the emergency manual 

covered the crisis at hand the team became distracted looking for the missing page and did not 

provide appropriate treatment. The conference participants consisted of more than one hundred 

anesthesia safety stakeholders from around the US and the audience response “revealed that 99% 

of participants believed that the introduction of EMs [emergency manuals], like any new 

technique or technology in medicine, presents unanticipated risks and potential 

complications.”31(p69) Borshoff27(p1387) raises the concern that “an incorrect diagnosis can lead to 

the wrong checklist being used, and a disproportionate sense of urgency can result in fixation 

error” and he continues “specific checklists will not be a perfect fit for every clinical context and 

may actually distract from task prioritizing.” Despite these potential pitfalls “the audience 

response [at the APSF workshop] indicated that only 19% of participants believed that 

limitations of checklists must be overcome before their use should be widely adopted.”31(p70) 

Goldhaber-Fiebert and Howard expressed that individual practitioner’s unfamiliarity with 

the terminology “may feel it insults their capabilities, implying that they have a cognitive 

impairment.”3(p1150) Another view mentioned by Gaba: “Historically, there are many pejorative 

terms for such aids, such as ‘cheat sheets’, ‘crib sheets’, ‘crutches’, and ‘cookbooks’.”5(p1033) Use 

of aids has historically been perceived by anesthesia providers “as a sign of weakness or lack of 

intelligence.”5(p1033) This perception may be a challenge to change among some, but as advocated 
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by Hannenberg at the APSF conference “we create a ‘we use checklists’ mentality, the idea 

being that good clinicians use cognitive aids.”31(p70) Gaba points out that “to force a definitive 

taxonomy could be counterproductive”5(p1033) and he suggests the more neutral terminology 

‘emergency manual’, which was adopted by this capstone project. As outlined in this literature 

review, the information strongly supports the usefulness of cognitive aids. Two questions come 

to mind: (1) who should develop such checklists with focus on anesthesia emergency situations, 

and (2) should use of an emergency manual be standard of care? Among the APSF conference 

audience “79% agreed that anesthesia professionals should lead the development of the content 

for cognitive aids”31(p70) but only 67% supported that the time was right “whether EMs should 

ever become a standard of care.”31(p71)  

Patient safety and use of emergency manuals or other cognitive aids are still in its infancy 

and more research is necessary before we can state with certainty if patient outcomes will 

improve. Though skeptics and practitioners who believe they ‘know it all’ will always exist, the 

preponderance of the evidence is unequivocal in its support for the implementation and usage of 

emergency manuals. 

2.5 Purpose Statement 

The purpose of this capstone project was to increase the awareness, interest, and 

knowledge towards the utilization of an adult-specific emergency manual in crises situations. 

This was accomplished through implementation of the Emergency Manual at five pilot 

anesthesia locations at a level 1 trauma hospital. If support for the use of an emergency manual 

can be established in this capstone project, the future goal is to implement the Emergency 

Manual across campus at the project institution, which will make handling of rare emergency 

situations safer for the patients and easier for the anesthesia providers. 
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SECTION 3 

Section Three includes the methodology of the project. This chapter is divided into the 

following sections: (a) Pilot Project, (b) Institutional Review Board, (c) Data Collection, (d) 

Timeline, (e) Budget, and (f) How Did the Implementation Take Place. 

3.1 Methodology 

3.1.1 Pilot Project 

Pilot testing is a well-recognized approach to validate a new instrument on a small scale 

before a full implementation. Instead of an immediate implementation across campus of a major 

institution a phased approach, a pilot study, allows the opportunity to receive feedback and work 

out any barriers before going live facility-wide.36(p82) Weaknesses in the process can be addressed 

and the slight delay of the full implementation, due to the pilot testing, may actually ensure 

success when going live across campus. According to Mason and Zuercher (as cited by van 

Teijlingen and Hundley37) pilot studies can show “unanticipated problems, but it is better to … 

deal with them before investing a great deal of time, money.”  

The project Institution is a level 1 trauma center in a metropolitan area in the Southeast 

US. It was decided to do a five-location pilot project choosing four operating rooms: the trauma 

room, two neurosurgical rooms, the orthopedic trauma room, and one remote location: an X-ray 

vascular procedure room. Each anesthetizing location was equipped with two copies of the 

Emergency Manual. One copy was located at the anesthesia cart close to the CRNA and the 

other copy was with the circulating nurse at the computer on wheels. Both copies were tethered 

with an 8-foot steel cable to make loss of the manual less likely. The cables were secured using a 

quick link system for possible removal if necessary.  

As mentioned earlier, several champions were identified. Each of these champions were 

chosen based on their interest in patient safety and emergency manuals and the champions 
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included CRNAs, MDAs, and SRNAs. While this researcher was the primary initiator of the 

implementation of this project, the champions were important to spread the awareness and 

interest in the project among other stakeholders.  

Prior to the implementation of the pilot project a pre-implementation survey (Appendix 

A) was completed to establish the baseline of awareness, interest, and knowledge towards 

emergency manuals/cognitive aids/checklists among stakeholders at the project institution. 

Correspondingly, five weeks after the implementation a post-implementation survey (Appendix 

B) was completed to see if the awareness, interest, and knowledge towards this new tool had 

changed.  

3.2 Institutional Review Board  

According to the project institution’s Institutional Review Board (IRB) policies this 

project does not need IRB approval, as it is a survey not dealing with patient specifics. This was 

confirmed with the IRB manager at the project institution, as well as the IRB specialist at the 

Missouri State University Anesthesia program. The surveys were anonymous and, thereby, 

maintaining the privacy of the survey participants. No identifiable data such as age, gender, or 

ethnicity were collected. No survey participants were paid, coerced, or received any incentive to 

participate in the surveys.  

3.3 Data Collection 

Human subjects were the source of data for this project design. The participant 

population included a convenience sample among staff and physicians in the surgery and x-ray 

departments working on a single day prior to implementation and two consecutive days five 

weeks after implementation of the Emergency Manual.  

The project included a pre-implementation survey (Appendix A) given to all available 

certified registered nurse anesthetists, registered nurses, physicians, scrub technicians, and other 
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technicians working the day of implementation, although, prior to the implementation being 

commenced. A post-implementation survey (Appendix B) was done five weeks later to assess if 

any changes in awareness, interest, and knowledge were noted. The goal of these surveys was to 

document the level of awareness about and knowledge of emergency manuals before and after 

implementation of the project, as well as the interest towards the use of an emergency manual.  

Both surveys were given as a paper copy and were anonymous. All results were manually 

tallied by primary researcher and verified by an independent party. The data was then entered 

into Microsoft Excel spreadsheet (pre-implantation survey: Appendix C and post-implementation 

survey: Appendix D).  

A pretest-posttest design was utilized for the surveys, which included identical questions 

in both surveys. The goal was to establish a baseline of knowledge regarding emergency 

manuals, as well as interest and awareness towards the use of such a tool. The follow up survey 

was distributed five weeks after implementation to see if this baseline level of awareness, 

interest, and knowledge towards emergency manuals had changed.  

Results were tallied according to credential: CRNA, RN, MD, Scrub Technician, and 

Other Technician, as well as an aggregate of all participants.  
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3.4 Timeline 

Timeline for Capstone Project 

ANE 897 – Summer 2015 through ANE 898 – Spring 2016 
Dates Milestone  Met 

June 2015 Identify potential areas of interest for capstone project  
June 2015 Do preliminary literature search for potential project  
June 2015 Develop a problem statement for proposed project  
June 2015 Determine the type of project I want to do  
June 2015 Identify secondary advisor  
July 2015 Identify primary advisor  
July 2015 Complete and send Capstone Committee approval form for project to 

program director  

July 2015 Comprehensive literature searches and write literature review   
July 2015 Write a proposal, with references, and submit to primary advisor  
July 2015 Obtain approval from both advisors to proceed with project  
August 2015 Determine if IRB approval is needed. Check process with Kevin 

LeBlanc PhD, CRNA if necessary at the project institution for this 
type of project 

 

End of ANE 897 – Summer 2015 
September 2015 Select possible options of the Emergency Manual  
September 8-9, 
2015 

Attend the APSF conference in Phoenix, AZ on the topic 
“Implementing and Using Emergency Manuals and Checklists to 
Improve Patient Safety” 

 

October 2015 Present the Emergency Manual to the management team at the 
project institution  

October 2015 Create, pre-implementation and post-implementation surveys    
November 2015 Make revisions to the Emergency Manual with input from 

management team  

February 2016 Order the selected Emergency Manual  
March 2016 Deliver in-services for staff (CRNAs, MDs, OR staff) on the use of 

The Emergency Manual  

March 2016 Distribute the Emergency Manual to all anesthetizing sites at the 
project institution  

March 2016 Distribute, and collect pre-implementation survey to all stakeholders   
April 2016 Distribute, and collect post-implementation survey to all stakeholders   
April 2016 Evaluate the implementation of the Emergency Manual and assess to 

what extent this new tool is being used  

May 2016 Create a presentation of the project for ANE 898  
May 2016 Final product - webpage at http://em.stormanesthesia.com  
May 2016 Complete the Capstone Project Completion Form and submit to 

program director  

End of ANE 898 
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3.5 Budget 

The cost of this project included buying sample emergency manuals and multiples of the 

chosen emergency manual, the tether cables and quick-links for distribution, copying of surveys, 

travel and accommodation for the Anesthesia Patient Safety Foundation (APSF) workshop, and 

the time involved by the primary researcher and volunteer champions (CRNAs, SRNAs, and 

MDAs). The direct costs were absorbed by the hospital anesthesia department and the champions 

volunteered their time at no cost.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page │ 28

EMERGENCY MANUALS



SECTION 4 

Section Four includes the results of the project. This chapter is divided into the following 

sections: (a) Results, (b) Pre-implementation Survey, and (b) Post-implementation Survey. 

4.1 Results 

The surveys were conducted at the project institution, which is a single, although 

representative, institution in the Southeast United States. The participants were staff and 

physicians in the surgery and X-ray vascular procedure departments. This cohort consisted of 

CRNAs, RNs, scrub techs, other techs, as well as physicians. Students nurse anesthetists were 

counted as RNs and physicians were both anesthesiologists and other physicians. The pre-

implementation survey was done during a single day and the post-implementation survey over 

two days. 

4.2 Pre-implementation Survey 

The pre-implementation survey was conducted on March 07, 2016. A total of 144 

surveys were distributed and 111 responses were collected, which gave a response rate of 77.1%. 

One of the surveys was incomplete and removed from analysis, leaving a final sample size of 

Figure 2 – Pre - Credentials Distribution Figure 3 – Pre - Question 2 
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n=110. The full chart of pre-implementation responses can be seen in Appendix C. The majority 

of the responses were from RNs (34%; n=37) closely followed by CRNAs (28%; n=31). The 

credential characteristics of the participants can be seen in Figure 2.  

The aggregate result of Question 2 (Figure 3) showed that the majority of participants 

(69%; n=76) knew what an emergency/cognitive aid/checklist was and within these responses 

CRNAs (90%; n=28) and MDs (73%; n=8) showed a greater knowledge than Other techs (67%; 

n=10), RNs (59%; n=22), and Scrub techs (50%; n=8). There were 31% (n=34) in the aggregate 

that did not know or were not sure if they knew what an emergency/cognitive aid/checklist was. 

Scrub techs (50%; n=8), RNs (40%; n=15), and Other techs (33%; n=5) had the lowest levels of 

knowledge as to what an emergency manual/cognitive aid/checklist was. 

In response to Question 3 (Figure 4) regarding use of an emergency manual/cognitive 

aid/checklist in their work area the aggregate result showed that a small majority (53%; n=48) 

used such aid. CRNAs (64%; n=18) had the highest usage, but Scrub techs (58%; n=7), MDs 

(56%; n=5), and RNs (50%; n=14) were close behind. Other techs (31%; n=4) had the lowest 

Figure 4 – Pre - Question 3 Figure 5 – Pre - Question 4 
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usage. The aggregate showed that 38% (n=34) did not use an emergency manual/cognitive 

aid/checklist. The credentials that used an emergency manual/cognitive aid/checklist the least 

were Other techs (46%; n=6) and MDs (44%; n=4). CRNAs (36%; n=10), RNs (36%; n=10), and 

Scrub techs (33%; n=4) were all in the vicinity of one third.  

Question 4 (Figure 5) asked if the participant had ever used an emergency 

manual/cognitive aid/checklist during a real emergency situation and the aggregate result showed 

that only a minority (40%; n=36) had done so. More RNs (54%; n=15) and CRNAs (46%; n=13) 

had used it than Other techs (31%; n=4), MDs (22%; n=2), and Scrub techs (17%; n=2). Only 

among the RNs had a majority used an emergency manual/cognitive aid/checklist during a real 

emergency situation. Among the MDs (78%; n=7) the majority had never used an emergency 

manual/cognitive aid/checklist during a real emergency.  

Question 5 (Figure 6) asked if, among the participants who answered yes to Question 4 

(had used an emergency manual/cognitive aid/checklist during a real emergency situation), the 

use of such an aid had helped. Overwhelmingly, the aggregate result (97%; n=35) showed that 

Figure 6 – Pre - Question 5 Figure 7 – Pre - Question 6 
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participants found it helpful. CRNAs (100%; n=13), MDs (100%; n=2), Scrub techs (100%; 

n=2), and Other techs (100%; n=4) all had total confidence that the use of an aid had helped. 

Among the RNs (93%; n=14) a single participant did not think the aid had been helpful.  

Question 6 (Figure 7) asked if the participant would recommend the use of such an 

emergency manual/cognitive aid/checklist in emergency situations. The aggregate result showed 

the majority (74%; n=67) would recommend the use. CRNAs (96%; n=27) had the highest 

amount of agreement, but among RNs (68%; n=19), MDs (67%; n=6), Other techs (62%; n=8), 

and Scrub techs (58%; n=7) the majority agreed as well. A few RNs (7%; n=2) did not 

recommend the use of an emergency manual/cognitive aid/checklist.  

4.3 Post-implementation Survey 

The post-implementation survey was conducted over two days, April 7-8, 2016. A total 

of 169 surveys were distributed and 135 responses collected. This corresponds to a response rate 

of 79.9%. None of the responses were discarded. The full chart of collected responses can be 

seen in Appendix D. The majority of the post-implementation survey responses came from 

Figure 8 – Post - Credentials Distribution Figure 9 – Post - Question 2 
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CRNAs (30%; n=40) and RNs (30%; n=40). Credentials distribution of participants is shown in 

Figure 8.  

Aggregate result of Question 2 (Figure 9) shows that the majority of participants knew 

what an emergency manual/cognitive aid/checklist was (84%; n=113). CRNAs (98%; n=39) and 

MDs (92%; n=12) showed the highest level of knowledge for this tool, although, among RNs 

(83%; n=33), Scrub techs (78%; n=21), and Other techs (53%; n=8) the majority also knew 

about this tool. There were 16% (n=22) in the aggregate that did not know or were not sure what 

an emergency manual/cognitive aid/checklist was and these participants were mostly among 

Other techs (46%; n=7) and Scrub techs (23%; n=6), although, there were people among all 

credentials that did not know or was not sure what it was: RNs (18%; n=7), MDs (8%; n=1), and 

CRNAs (3%; n=1).  

In response to Question 3 (Figure 10) regarding the use of an emergency 

manual/cognitive aid/checklist in their work area the aggregate result showed that the majority 

did so (74%; n=84), although, the individual credentials were closely bundled: RNs (82%; 

Figure 10 – Post - Question 3 Figure 11 – Post - Question 4 
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n=27), CRNAs (77%; n=30), Other techs (75%; n=6), Scrub techs (67%; n=14) slightly lower, 

and MDs (58%; n=7). The aggregate showed that 20% (n=23) did not use an emergency 

manual/cognitive aid/checklist. The credentials with the highest amount of non-users were MDs 

(25%; n=3), Scrub techs (24%; n=5), and CRNAs (23%; n=9) and the least non-user groups were 

Other techs (13%; n=1) and RNs (15%; n=5).  

 Question 4 (Figure 11) asked if the participant had ever used an emergency 

manual/cognitive aid/checklist during a real emergency situation and the aggregate result showed 

that only slightly more than a third (42%; n=48) of participants had done so. The most frequent 

users were the RNs (52%; n=17), closely followed by CNRAs (41%; n=16). Scrub techs (38%; 

n=8), Other techs (38%; n=3), and MDs (33%; n=4) had the lowest usage during real emergency 

situations.  

Question 5 (Figure 12) asked if, among the participants who answered yes to Question 4 

(had used an emergency manual/cognitive aid/checklist during a real emergency situation), the 

use of such an aid had helped. Overwhelmingly, the aggregate result (98%; n=47) showed that 

Figure 12 – Post - Question 5 Figure 13 – Post - Question 6 
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actual users found it helpful. MDs (100%; n=4), RNs (100%; n=17), Scrub techs (100%; n=8), 

and Other techs (100%; n=3) all had full confidence this tool had helped. CRNAs (94%; n=15) 

had a single CRNA who was not sure.  

Question 6 (Figure 13) asked if the participant would recommend the use of an 

emergency manual/cognitive aid/checklist in emergency situations. The aggregate result (89%; 

n=101) showed that the majority felt the use of this tool would be recommendable. Among MDs 

(100%; n=12) there were unanimous recommendation, although, within all credentials a majority 

felt they could recommend the use: CRNAs (90%; n=35), Scrub techs (90%; n=19), Other techs 

(88%; n=7), and RNs (85%; n=28). Of all participants only a single CRNA felt ‘not sure’ if the 

use could be recommended.  
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SECTION 5 

Section Five includes the discussion of the results found in the project. This chapter is 

divided into the following sections: (a) Discussion, (b) Limitations, and (c) Implications. 

5.1 Discussion 

5.1.1 Discussion 

Crises situations in anesthesia are rare, but can have devastating consequences for both 

patients and anesthesia providers. Despite significant improvements in anesthesia safety over the 

last several decades, crises situations are bound to happen due to the unpredictability of patient’s 

physiologic reactions to drugs, volatile agents, fluid shifts, blood loss, surgical procedures, etc. 

The anesthesia providers handling of such crises situations are what makes the patient safer.  

The purpose of this capstone project was to increase the awareness, interest, and 

knowledge towards the utilization of an adult-specific and evidence-based emergency manual in 

crises situations at a level 1 trauma center in the Southeast region of the US. Anesthesia 

emergency situations are rare for the individual anesthesia provider and handling such a crisis 

will be stressful and could potentially also be challenging. Multiple articles in the anesthesia 

literature have documented the use of cognitive aids or emergency manuals in anesthesia, as well 

as other fields (eg, airline pilots and nuclear power plants). All the articles and studies reviewed 

for this project have shown strong support for the use of an emergency manual in anesthesia and 

some have also commented that the time is right to do so. The project institution did not have an 

anesthesia specific emergency manual for adults available at the time of this capstone project.  

The data for this study was based on a convenience sampling of the staff and physicians 

available in the surgery and x-ray vascular procedure departments on specific dates.  

The posttest results showed an increase in awareness, interest, and knowledge towards an 

emergency manual. Although, there were widespread awareness, interest, and knowledge about 
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cognitive aids prior to the implementation of the Emergency Manual, the results indicated an 

increase. Prior to implementation 69% of the project institution’s stakeholders had knowledge 

about an emergency manual/cognitive aid/checklist (Figure 3). Five weeks after implementation 

there was a 15% increase in the aggregate of this knowledge and now 84% of the stakeholders 

felt they knew about this concept (Figure 9). One group, Other techs demonstrated slightly less 

knowledge. 

There was a 53% usage of an emergency manual/cognitive aid/checklist among the 

aggregate prior to implementation of the Emergency Manual at the five pilot locations (Figure 

4). The aggregate use of such a tool increased significantly to 74% after the implementation 

(Figure 10). This could reflect an educational utilization or increased awareness and interest 

among the stakeholders for a newly introduced emergency manual. There was a significant 

amount of participants (aggregate 38%) that did not use an emergency manual/cognitive 

aid/checklist prior to the implementation (Figure 4). The amount of self-confessed non-users 

decreased significantly (aggregate 18%) after the implementation of the Emergency Manual 

(Figure 10). The low usage pre-implementation could be due to lack of availability, lack of 

knowledge, or lack of awareness or interest for such tool. Post-implementation the awareness 

about an emergency manual/cognitive aid/checklist did increase, which could explain the lower 

number of self-confessed non-users. The Emergency Manual has utility in crises situations, but 

also is an educational tool during downtime, where the diagnosis-specific checklists may serve as 

training and review of crises situations. The largest increase in utilization was seen among the 

RNs (32%) and the CRNAs (13%) (Figure 10). Increased interest may be attributed to these 

stakeholders being more directly involved in the handling of a crisis situation and, additionally, 

these two groups having direct access to the Emergency Manual in the room.  
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Within the sample there were considerable variations among credentials that previously 

had used an emergency manual/cognitive aid/checklist during a real emergency situation. Among 

the aggregate 40% (Figure 5) and 42% (Figure 11), pre- and post-implementation respectively, 

had used such a tool during a real emergency situation. The RN group had consistently higher 

usage of 54% and 52% and the CRNA group of 46% and 41%, pre- and post-implementation 

respectively. The other three groups, MDs 22% and 33%, Scrub techs 17% and 38%, and Other 

techs 31% and 38%, had an overall lower experience during a real emergency situation. This 

could reflect the wide-spread exposure to cognitive aids in the ACLS/PALS/CPR training that is 

required for many RNs and CRNAs, but not for MDs, Scrub techs, and Other techs.  

A key finding was the almost universal recognition of the benefit of an emergency 

manual during crises situations among all stakeholders that had used such a tool previously. The 

aggregate findings were very high in both the pre- and post-implementation surveys (97% 

(Figure 6) and 98% (Figure 12) respectively). This is similar to the study by Arriaga et al that 

showed previous users of a checklist concluded “if I were having an operation and experienced 

this intraoperative emergency, I would want the checklist to be used.”6(p250) The strong support 

from previous users of an emergency manual/cognitive aid/checklist substantiates the validity of 

this projects future goal - a full implementation of the Emergency Manual across campus at the 

project institution.  

A second key finding further supports the full implementation of the Emergency Manual 

across campus at the project institution. When the surveys asked if the participants would 

recommend the use of an emergency manual/cognitive aid/checklist in emergency situations the 

aggregate result indicated increasing support for this with the pre-implementation’s 74% (Figure 

7) as well as post-implementation’s 89% (Figure 13) support. This is consistent with the 
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statement by Gaba that “the growing number of groups that have decided to vote with their feet 

by creating or adopting what they see as the best available set of cognitive aids attests to the 

desire of clinicians to avoid paralysis by analysis and to do something sensible to close the gap 

from nothing to something.”5(p1035) A deeper examination of the data for Question 6 showed that 

fewer participants felt negatively or unsure about their recommendations. The pre-

implementation data had these two groups at 8% and this value had decreased in the post-

implementation data to 1%. This significant decrease could signify an increased awareness, 

interest, and knowledge among stakeholders about the emergency manual/cognitive aid/checklist 

after the implementation.  

A strength of the Advancing Research and Clinical Practice Through Close Collaboration 

(ARCC) framework is the utilization of an advanced practice nurse’s evidence-based-practice 

mentoring of clinical staff. Having the Emergency Manual available at an anesthetizing location 

allows for easy access to emergency scenarios and evidence-based solutions, which can be 

explored during simulations of emergency situations in the OR. Introduction to the Emergency 

Manual should be made compulsory for new anesthesia students and regular OR staff, and the 

use should be reinforced on a regular basis. This reinforcement could be during annual 

competency training or, on a more regular basis, during downtime in the OR. The advanced 

practice nurse is in an optimal position to lead such simulation scenarios. Anecdotally, both 

during and after the implementation of the capstone project the researcher experienced 

significantly increased interest among staff for the concept of cognitive aids, substantiated by 

many questions. These questions ranged from clarification of what a cognitive aid is, how to use 

the Emergency Manual, where the Emergency Manual would be located, to what is a ‘reader’ 

and who will fulfill this role during a crisis. Another strength of the ARCC is its ability to bridge 
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the gap between the academic and clinical setting often noticed among students. The utilization 

of SRNAs during the pilot project allows these students to experience how an academic concept 

- an emergency manual - can be realized and how it can make a difference in the clinical setting.  

This capstone project accomplished its primary goal of increasing the awareness, interest, 

and knowledge toward cognitive aids through implementation of a carefully chosen, customized, 

adult-specific, and evidence-based emergency manual. The use of the Emergency Manual could 

make handling of rare emergency situations safer for the patients and easier for the anesthesia 

providers. The positive results from the post-implementation survey strongly supports the 

project’s future goal of implementing the Emergency Manual across campus at the project 

institution. 

5.1.2 Limitations 

The surveys had a couple of limitations in their design. Several participants had never 

encountered the wording emergency manual/cognitive aid/checklist and needed a brief 

explanation before they felt comfortable answering the surveys. Including pictures of existing 

aids (eg, ACLS checklists, pilot checklists, or hurricane emergency checklists) along with a pre-

survey introduction at the individual stakeholder’s staff meetings, might have increased the 

understanding of the terminology.  

The pre-implementation survey asked the participants to stop if they answered ‘No’ to 

Question 2 and all others to proceed. This wording potentially may have created ambiguity, 

when they were asked to evaluate an instrument they did not fully understand. This uncertainty 

was corrected in the post-implementation survey where only participants that could answer 

Question 2 in the affirmative were asked to continue.  
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Statistical significance calculations are not meaningful when using a convenience sample 

in the pretest-posttest design. This capstone project was not intended to calculate such 

significance to meet the goal of the pilot project, nor was such calculations necessary to make a 

decision regarding the future goal of across campus implementation. All the participants were 

asked to voluntarily answer the surveys handed out by the researcher, creating a voluntary 

response sample, which could have introduced the possibility of response bias. Such responses 

may include an oversampling of people with strong opinions about the topic or the researcher. 

With the utilization of a convenience sample from a single institution it may not be possible to 

generalize this project’s findings to other institutions. 

5.2 Implications 

The results from this capstone project do support a global policy change in anesthesia. 

The time to implement emergency manuals at all anesthetizing locations has never been better 

than – now. The literature is unequivocal on the concept of emergency manuals; whether it’s 

called an emergency manual, a cognitive aid, or a checklist, there is an almost unchallenged body 

of studies that supports the use in clinical practice. Equally, the consensus (82%) of the 

anesthesia experts at the APSF workshop in 2015 felt every perioperative location should have at 

least one copy of an emergency manual easily accessible. Never mind that the airline industry, 

the nuclear power plant industry, and other high-risk industries have already implemented such 

tools. It is never too late to do the right thing. 

As an educational tool an emergency manual can prove to be a bridge between the 

anesthesia provider and the other stakeholders in the operating room. Use of the Emergency 

Manual during simulations of clinical emergency situations on a regular basis could allow for 

better team-building among the members of the OR team. This concept was proposed by 

Babcock as early as in 1924, when he asked: “Do you ever hold emergency drills in your 
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operating room?” Such simulation should not only be incorporated early in the anesthesia 

education, but also among seasoned CRNAs, MDs, RNs, and other stakeholders during annual 

competency training and downtime in the OR.  

As a matter of policy, mentioning of the Emergency Manual and assigning a dedicated 

‘reader’ during timeout will increase the awareness, interest, and knowledge about this tool. It 

should be recognized that if nobody knows about the availability of the Emergency Manual, 

nobody is going to use it. This capstone project found extensive support among seasoned OR 

practitioners for the availability of an emergency manual. The preponderance of the literature 

reviewed for this capstone project support the use of such a tool during an emergency situation. 

Although the expert stakeholders at the APSF workshop recommends the mentioning of the 

availability of an emergency manual during timeout, only 67% supported the idea that the use of 

an emergency manual should be standard of care. To think every anesthesia stakeholder would 

embrace an emergency manual as a standard of care may be premature. However, the need for 

anesthesia providers to incorporate the use of cognitive aids in practice is long overdue.  

This capstone project has indicated an increased awareness, interest, and knowledge 

towards emergency manuals after implementation. Utilization of an emergency manual as part of 

the Anesthesia Crisis Resource Management has the potential to ‘flatten’ the historically steep 

hierarchy within the peri-operative team. This would improve teamwork, conceivably leading to 

increased patient safety and, possibly, better patient outcomes. Increased patient safety as well as 

better patient outcomes through the use of an emergency manual need to be validated. We also 

need to examine which method is the most effective for implementation of an emergency manual 

in the complex peri-operative environment.  
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SECTION 7 

7.1 Appendices  

7.1.1 Appendix A 

Emergency Manual Survey 
Pre-implementation 

This short survey is meant to assess stakeholder knowledge and attitudes towards the use of 

Emergency Manuals in anesthesia related emergency situations. The Emergency Manual is 

developed with the intent of helping the team during an anesthesia related emergency 

situation.  

As part of my Doctor of Nurse Anesthesia Practice (DNAP) studies I am implementing the 

Emergency Manual as a pilot project in OR 12, 16, 17, and X-Ray Specials. The Emergency 

Manual will eventually be located at all locations where anesthesia providers may be 

performing patient care (ie, main operating rooms (ORs), OB ORs, PACU stations, cath lab 

stations, X-Ray specials, CT, MRI, etc.). The Emergency Manual will not be present at individual 

patient care stations (eg, ICU or other patient rooms).   

For the purpose of this survey an emergency manual/cognitive aid/checklist is any kind of 

written list that includes the recommended sequence of actions to take in an emergency 

situation.  

 

 

Thank you for your participation, 

 

Michael Storm MNA, CRNA 

DNAP student 

 

 

 

 

Please go to survey on next page  

Page │ 47

EMERGENCY MANUALS



Emergency Manual pre-implementation survey 
Palmetto Health Richland’s anesthesia department has decided to introduce an Emergency Manual to 

the area where you work. We have decided to do this because many other high-quality hospitals and a 

significant amount of literature support such an Emergency Manual as best practice for handling rare 

emergency situations. 

This manual will be present in OR 12, 16, 17, and 20, as well as in X-Ray specials. You are a valued staff-

member who often work in one or more of these areas and therefore must know about this new 

Emergency Manual.  

We will have a formal in-service regarding how you are expected to be involved in an emergency 

situation where the Emergency Manual will be used. 

Please take a minute to mark what you know about an emergency manual. Other words for an 

emergency manual is a checklist or cognitive aid.  

1) What is your credential? 

 CRNA          MD          RN          Scrub technician          Other technician 

2) Do you know what an emergency manual/cognitive aid/checklist is? 

 YES                        NO   NOT SURE 

If you answered NO, please STOP here. Thank you. 

 

If you answered YES or NOT SURE, please continue and mark the following questions 

3) Do you use any kind of emergency manual/cognitive aid/checklist in your work area? 

 YES        NO   NOT SURE 

4) Have you ever used an emergency manual/cognitive aid/checklist during a real emergency 

situation? 

 YES        NO   NOT SURE 

5) If you answered YES in question 4):                                                                                                           

Do you think the use of the emergency manual/cognitive aid/checklist helped in that 

emergency? 

 YES        NO  NOT SURE 

6) Would you recommend the use of emergency manual/cognitive aid/checklist in emergency 

situations? 

 YES        NO   NOT SURE 

 

Thank you for participating in this survey, it is greatly appreciated. 
Michael Storm MNA, CRNA 
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7.1.2 Appendix B 

Emergency Manual Survey 
Post-implementation 

This short survey is meant to assess stakeholder knowledge and attitudes towards the use of Emergency 

Manuals in anesthesia related emergency situations after implementation of the Emergency Manual in 

several areas of the hospital. The Emergency Manual was developed with the intent of helping the team 

during an anesthesia related emergency situation.  

Currently, the Emergency Manual has been implemented as a pilot study and is only present in OR 12, 

16, 17, 20, and X-Ray specials. The Emergency Manual will eventually be located at all locations where 

anesthesia providers may be performing patient care (ie, all main operating rooms, all OB ORs, all PACU 

stations, cath lab stations, X-Ray specials, CT, MRI, etc.). The Emergency Manual will not be present at 

individual patient care stations (eg, ICU or other patient rooms).  

For the purpose of this survey a checklist (emergency manual/cognitive aid/checklist) is any kind of 

written list that includes the recommended sequence of actions to take in an emergency situation.  

 

 

Thank you for your participation, 

 

Michael Storm MNA, CRNA 

DNAP student 

 

 

 

 

 

 

 

 

 

Please go to survey on next page  
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Emergency Manual post-implementation survey 
Palmetto Health Richland’s anesthesia department recently introduced an Emergency Manual to the 

area where you work. We decided to do this because many other high-quality hospitals and a significant 

amount of literature support such an Emergency Manual as best practice for handling rare emergency 

situations. 

This manual is now present in OR 12, 16, 17, and 20, as well as in X-Ray specials. You are a valued staff-

member who often work in one or more of these areas and therefore may know about this new 

Emergency Manual.  

Please take a minute to mark what you know about an emergency manual. Other words for an 

emergency manual is a checklist or cognitive aid.  

1) What is your credential? 

 CRNA          MD          RN          Scrub technician          Other technician 

2) Do you know what an emergency manual/cognitive aid/checklist is? 

 YES                        NO   NOT SURE 

If you answered NO or NOT SURE, please STOP here. Thank you. 

 

If you answered YES, please continue and mark the following questions 

3) Do you use any kind of emergency manual/cognitive aid/checklist in your work area? 

 YES        NO   NOT SURE 

4) Have you ever used an emergency manual/cognitive aid/checklist during a real emergency 

situation? 

 YES        NO   NOT SURE 

5) If you answered YES in question 4):                                                                                                           

Do you think the use of the emergency manual/cognitive aid/checklist helped in that 

emergency? 

 YES        NO  NOT SURE 

6) Would you recommend the use of emergency manual/cognitive aid/checklist in emergency 

situations? 

 YES        NO   NOT SURE 

 
 
 
 
Thank you for participating in this survey, it is greatly appreciated. 
Michael Storm CRNA 
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7.1.3 Appendix C 
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7.1.4 Appendix  D 
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