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Abstract 

Background and Significance: Pediatric emergence delirium (PED) is a postoperative 

complication that has become increasingly prevalent in the field of pediatric anesthesia. PED is 

not only a concern for the patient, caregivers, and healthcare providers, it is a complication that 

increases hospital costs and prolongs successful recovery among pre-school aged children. 

Anesthesia providers and post-anesthesia care unit (PACU) nurses are at the forefront for 

identifying and managing this postoperative issue, yet a gap in both knowledge and clinical 

practice remains. 

Purpose, Aims and Objective(s): The purpose of this Doctor of Nursing Practice (DNP) project 

is to examine the impact of a recommended clinical practice guideline educational module 

regarding the identification and management of pediatric emergence delirium and its correlation 

with self-efficacy and self-confidence amongst clinicians at a pediatric hospital in Western New 

York (WNY). 

Theoretical Framework: The Betty Neuman Healthcare Systems Model. 

Methods and Design: Anesthesia providers and PACU nurses employed at a WNY pediatric 

hospital were invited to voluntarily participate in this project via email. A baseline pre-survey 

regarding self-efficacy and confidence related to PED was emailed along with an educational 

module regarding a recommended clinical practice guideline. After viewing the module, the 

participants then filled out a post-survey. Survey Monkey was used to collect data. 

Results: Paired sample T-tests were used for analysis using SPSS 26. Statistical significance was 

not achieved regarding baseline knowledge levels in the pre and post surveys (p=0.95). 

Statistical significance was achieved regarding confidence (p=0.39) and self-efficacy (p=0.008) 

comparing the pre and post surveys. 

Keywords: Pediatric emergence delirium, Anesthesia providers, PACU Nurses 
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Pediatric emergence delirium (PED), also known as pediatric emergence agitation, is a 

post-operative complication that has become increasingly prevalent in the field of pediatric 

anesthesia. Upon emergence from anesthesia, PED can occur in either the operating room setting 

or the post anesthesia care unit (PACU) as the child undergoes mental confusion, disorientation, 

agitation as well as experiences hallucinations, restlessness, hyper-excitability, and inconsolable 

crying (Hoch, 2019). Emergence is a critical point in the anesthetic plan of care especially 

among pediatric patients, as the child emerges from a state of unconsciousness to consciousness. 

Although transient, PED increases the likelihood of physiologic distress not only for the patient, 

but for the parents, caregivers, and healthcare personnel, increasing costs and time spent in 

PACU (Mason, 2017). Other adverse effects of PED include increased risk for self-harm, injury 

to staff, dislodging of medical equipment, and cognitive and motor impairment (Kanaya, 2016). 

Although emergence delirium can occur among the adult population, its occurrence is 

three to eight times more common among children undergoing general anesthesia (Hoch, 2019). 

Guidelines and screening tools regarding sedation, agitation, and delirium are abundant among 

the adult surgical population but surprisingly scarce in the field of pediatrics, despite its 

commonality (Watkins, 2017). Anesthesia providers and PACU nurses are at the forefront for 

identifying and managing pediatric emergence delirium, although its risk factors, diagnosis, and 

etiology are often misunderstood creating both a gap in knowledge and practice (Society for 

Pediatric Anesthesia (SPA), 2019). In an effort to improve self-confidence and self-efficacy 

among anesthesia providers and PACU nurses, a recommended clinical practice guideline will be 

established to ameliorate earlier recognition and management of pediatric emergence delirium. 

Background & Significance 



PEDIATRIC EMERGENCE DELIRIUM CLINICAL PRACTICE GUIDELINE 4 

Globally, an estimated 400 million pediatric patients (children under the age of 18) 

undergo surgery each year with 450,000 cases occurring annually in the United States (Hoch, 

2019). The incidence of PED occurs between 10% to 80% of children undergoing anesthesia 

with the most common occurrence being among pre-school aged children two to five years old 

(Hoch, 2019). This phenomenon was first discovered in the 1960s as anesthesia providers 

recognized obscure behavior in the recovery period among children such as the in-ability to 

recognize caregivers or make eye contact, inconsolable crying, thrashing, and the overall 

appearance of the child being in a delusional state (Mason, 2017). Over the last 60 years, the 

definition of PED has become clearer despite continuing to be a misunderstood anesthetic 

complication among providers. Reduque and Verghese (2013) define PED as a “dissociated state 

of consciousness in which the child is irritable, uncompromising, uncooperative, and incoherent” 

(p. 39) after the discontinuation of anesthesia. Although the discovery of PED dates back to the 

1960s, the identification, risk factors, and management of pediatric emergence delirium remain 

ambiguous. 

The child’s age, pre-operative mental state, pain levels, chosen anesthetic methods, and 

surgical procedures are common factors that play a role in the occurrence of PED. Pre-school 

aged children and the presence of high pre-operative anxiety levels have been deemed two of the 

greatest risk factors of emergence delirium (Kenaya, 2016). Acute pain in the recovery setting 

has also been named a risk factor, however, it’s been found that providers have difficulty 

distinguishing pain from delirium, especially in children two to five years old (SPA, 2019). 

Inhalation induction of sevoflurane accompanied with fast emergence are anesthetic methods 

highly correlated with PED with prevalence being highest in ear, nose, and throat (ENT) and 

ophthalmological surgeries (Hoch, 2019; Kenaya, 2016). 
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The risk factors of PED, as well as screening tools, proper identification, and 

pharmacological management continue to be misunderstood among PACU and anesthesia staff; 

although risk factors have been named in the literature, health care providers are still met with 

challenges when accurately predicting which pediatric patients are at highest risk for PED 

(Mason, 2017). Although PED is self-limiting with the delirious episode lasting on average up to 

30 minutes, its clinical ramifications can be devastating including injury to the child, delayed 

healing of the surgical site, increased fear and anxiety among parents, increased need for staffing 

resources, and inpatient hospitalizations (Hoch, 2019). Pediatric emergence delirium is 

significant to practice due to its high prevalence, negative clinical outcomes, financial burdens, 

and its associated physiologic distress among both the parent and child. 

Purpose, Aims, Objectives, and Proposed Deliverables 

The purpose of this Doctor of Nursing Practice (DNP) project was to examine the 

impact of a recommended evidence-based clinical practice guideline regarding the identification 

and management of pediatric emergence delirium and its correlation with self-efficacy and self-

confidence amongst clinicians at a pediatric hospital in Western New York (WNY). The aim of 

this project was to increase both self-confidence and efficacy amongst clinicians in identifying 

and managing pediatric emergence delirium after the recommended clinical practice guideline 

was reviewed. The inter-professional team of clinicians consisted of anesthesia staff, both 

anesthesiologists and certified registered nurse anesthetists (CRNAs), as well as PACU nursing 

staff. Clinicians were voluntarily recruited for project participation. The objectives of this DNP 

project were to 1) evaluate baseline knowledge, self-confidence, and self-efficacy amongst 

clinicians regarding the identification and management of PED; 2) develop a recommended 

clinical practice guideline regarding PED; 3) implement an educational session for both 
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anesthesia providers and PACU nurses at the WNY pediatric hospital regarding the use of the 

recommended clinical practice guideline and its purpose; 4) evaluate self-efficacy and self-

confidence amongst clinicians in identifying and managing PED via post-survey; and 5) evaluate 

and conclude how a PED clinical practice guideline effects clinician confidence and self-efficacy 

based on project findings. The proposed deliverables were improved levels of clinician self-

efficacy and confidence in more effectively identifying and managing pediatric emergence 

delirium. 

DNP Essentials and Contribution to Scholarship 

The implantation of this project paired with clinician knowledge, self-efficacy, and 

confidence coincided with the American Associated Colleges of Nursing’s (2006) Essential III, 

Clinical Scholarship and Analytical Methods for Evidence-Based Practice. DNP Essential IV, 

Interprofessional Collaboration for Improving Patient and Population Health Outcomes was 

also addressed throughout this project as both PACU nurses and anesthesia providers were 

encouraged to work together in identifying and managing cases of pediatric emergence delirium. 

DNP Essential II, Organizational and Systems Leadership for Quality Improvement and Systems 

Thinking was addressed because this project not only aimed to increase levels of confidence and 

self-efficacy amongst clinicians, but also aimed to increase the organizational climate and 

systems leadership in the perioperative pediatric setting in addressing a specific clinical issue. As 

staff are educated and awareness and knowledge are increased, this in turn may aid in the 

prevention of pediatric emergence delirium from occurring in the future, thus coinciding with 

DNP Essential VII, Clinical Prevention and Population Health for Improving Nation’s Health. 

Theoretical Framework 
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Betty Neuman, a nurse who was a pioneer in the mental health community, developed the 

Neuman Systems Theory in the early 1970s. This model in the nursing profession became a 

catalyst for holistic approaches to patient care including all psychological, physiological, 

sociological, and developmental aspects to care (Nursing Theory, 2016). As her theory of holism 

developed, her work became named, “The Betty Neuman Health-Care Systems Model: A Total 

Approach to Patient Problems” that encompassed both the patients’ reaction and relationship to 

stress within the healthcare field (Nursing Theory, 2016). 

The central philosophy of Neuman’s theory is based on the notion that each individual 

has an internal energy source that is surrounded by multiple factors: First, a line of resistance that 

helps the patient fight against certain stressors; second, “a normal line of defense, which 

represents the patient’s equilibrium” (p.1); and third, a flexible line of defense that is constantly 

changing and adapting to certain environments (Nursing Theory, 2016). Intra-personal, 

interpersonal, and extra-personal stressors are significant within the healthcare environment, as 

these factors all alter the patient’s equilibrium. To address these significant stressors, Neuman 

developed three main levels of nursing prevention. First, primary prevention occurs before the 

stressor can present itself; secondary prevention aims to strengthen the patients’ defense 

mechanism after the patient encounters the stressor, and tertiary prevention “readapts, stabilizes, 

and protects the patient’s return to wellness after the stressor” (Nursing Theory, p.1, 2016; 

Ahmadi & Sadeghi, 2017). Neuman describes health as a dynamic continuum of wellness that is 

constantly changing as the individual encounters stressors and then returns to a state of stability 

(Ahmadi & Sadeghi, 2017). 

Neuman System’s Theory has been used to guide practice regarding disease states such 

as multiple sclerosis, cystic fibrosis, and has been successfully used to treat and prevent delirium 
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among adult patients in intensive care units. Khatiban and colleagues (2016) developed a 

systematic review in exploring the effects of utilizing Neuman System’s Model to guide practice 

in intensive care units. The authors described that using this theory not only as an educational 

tool but a tool to guide practice was extremely effective. By applying this model, nurses were 

better able to identify stressors, better understand the patients’ stressors, and provide improved 

individualized patient care (Khatiban et al., 2016). Providing patient-centered care based on the 

three prevention measures helped to identify interpersonal, intra-personal, and extra-personal 

stressors leading to improved patient outcomes (Khatiban et al., 2016). 

Although there are limited studies showing the adaption of this theory in the pediatric 

setting, Neuman System’s Model can be used to help better understand pediatric emergence 

delirium (PED) and therefore aid in the development of certain approaches to management. Both 

interpersonal and extra-personal stressors are causative factors of PED as children emerge from 

anesthesia and enter the recovery setting. Neuman System’s Model provides both scientific and 

psychological justification regarding the importance of caring for children experiencing delirium, 

as it disrupts the natural recovery process and prevents the return to wellness. By adapting this 

model into caring for the pediatric population in the perioperative setting, intelligent, high-

quality, and safe practice will ensue. 

Review of the Literature 

A review of nursing and health-related literature was conducted exploring pediatric 

emergence delirium using the databases PubMed, CINAHL, and Google Scholar. The keywords 

included pediatric emergence delirium, pediatric emergence, pediatric emergence agitation, 

pediatric delirium, pediatric anesthesia, emergence in anesthesia, patient outcomes, emergence 

delirium scales, clinical practice guidelines, tonsillectomy and adenoidectomy, and pediatric 
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recovery were all used both singularly and in combinations. For the purpose of this DNP project, 

the search was limited to years 2014 to 2020 to ensure current evidence-based literature was 

reviewed and summarized. A summary of the literature is presented. 

Preoperative Measures 

Multiple research findings reveal that the level of anxiety among the pediatric patient in 

the preoperative phase before surgery directly correlates with a high risk of pediatric emergence 

delirium (PED) in the postoperative phase. Different modalities and pharmacological measures 

can be used preoperatively to ameliorate the risk of PED. Regarding pharmacological measures, 

Aykut and Isik (2018) found that among children whose ages ranged from two to eight years old, 

there was a significant correlation in Pediatric Anesthesia Emergence Delirium (PAED) scale 

scores to receiving pre-operative oral midazolam; the children who received a dose of oral 

midazolam were less likely to experience PED following a tonsillectomy and/or adenoidectomy 

procedure (P<0.05) thus the use of a preoperative benzodiazepine such as midazolam has been 

deemed as beneficial by the authors of this study to decrease the risk of fear, anxiety, and 

delirium in the PACU following emergence from anesthesia (Aykut & Isik, 2018). 

Regarding pre-medication however, Keles and Kocaturk (2018) found the use of an oral 

alpha-2 agonist such as dexmetatomidine (precedex) in the preoperative period was more 

effective at decreasing the risk of PED compared to oral midazolam. The authors suggest that 

precedex should be the preferred agent in preschool children undergoing same-day surgeries as 

precedex is less likely to ensue respiratory depression or changes in cognitive behavior compared 

to midazolam (Keles & Kocaturk, 2018). Both studies indicate that premedication reduce anxiety 

amongst pediatric patients, aid in ameliorating emotional trauma, and facilitate smoother 

inductions (Aykut & Isik, 2018; Keles & Kocaturk, 2018). 
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Using forms of distraction in the preoperative period have also been shown to be just as, 

if not more effective in decreasing the risk of PED compared to medication use. Stewart and 

colleagues (2019) studied the effect of hand-held distractors on PED and discharge times 

compared to preoperative midazolam. The PAED Scale was used to assess for delirium. 

Although there were no statistically significant correlations between delirium scores, children 

who received midazolam had more irritably in PACU. Children in the distractor group who did 

not receive midazolam had shorter stays in PACU and on average, a 25-minute difference in 

being discharged from the hospital (P<0.0001) (Stewart et al., 2019). 

Intraoperative Pharmacological Management: Use of Propofol and Precedex 

In the past five years, many studies have been published regarding pharmacological 

management to aid in the prevention of pediatric emergence delirium. Two of the most common 

medications researched concern propofol and precedex. Kocaturk and Keles (2018) published 

another study comparing the use of total intravenous anesthesia (TIVA) using propofol versus 

inhaled anesthesia with sevoflurane in children ages three to six years old undergoing same-day 

dental procedures and compared the incidence of emergence delirium. The PAED scale was used 

to measure delirium and pain scores were assessed. Overall, the authors found that using TIVA 

yielded lower PAED scores and improved parental satisfaction due to the majority of children 

appearing to be more comfortable and free of pain in PACU (Kocaturk & Keles, 2018). 

However, it was found that TIVA had no significant difference in regards to extubation times 

compared to sevoflurane anesthesia. In fact, the authors suggest that the slower emergence time 

propofol created was the reason for the lower incidence of delirium (Kocaturk & Keles, 2018). 

Rather than using propofol for TIVA, Abbas, El-Hakeem, and Kamel (2019) sought to 

explore the use of a propofol bolus following the cessation of sevoflurane anesthesia in children 
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ages one to 12 years old. 64 children undergoing open hernia repairs were split into two groups: 

one group received a propofol bolus and the other did not. The authors found that the incidence 

of emergence delirium (using the PAED) was lower in the group that received the propofol bolus 

(P<0.0001) even though actual emergence times were prolonged. The authors reported no 

differences in discharge times (Abbas, El-Hakeem, and Kamel, 2019). 

To improve recovery conditions of pediatric patients, Cao et al. (2016) studied the use of 

precedex infusions in children undergoing tonsillectomies with or without adenoidectomies. In 

this study, no child received pre-medication. Although delirium rating scores were not found to 

be significant within this study, the authors conclude that precedex is a safe agent to use to 

minimize cognitive effects of anesthesia, improve emergence quality, and to also improve pain 

management in PACU (Cao et al., 2016). 

Findings from another study examining the use of precedex amongst children undergoing 

tonsillectomies revealed a positive correlation with a single dose of precedex and a decreased 

incidence of emergence delirium (Shi et al., 2019). The authors support the overlapping theme 

from previous studies that increased extubation and emergence times improve the quality of 

recovery; “every minute increase in wake-up time reduces the odds of delirium by 7%” (Shi et 

al., p. 903, 2019). 

Assessment 

The assessment and diagnosis of pediatric emergence delirium may be one of the most 

important, yet misunderstood, factors among both anesthesia and PACU providers when 

recovering pediatric patients from anesthesia. Healthcare providers have reported a lack of 

knowledge and a lack in specific guidelines when it comes to assessing for pediatric emergence 

delirium (Hoch, 2019). A study recently published sought to explore the effects of an educational 
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intervention for PACU nurses regarding the use of the PAED scale in both diagnosing and 

managing PED. Overall, it was found through qualitative analysis that nurses are met with a 

challenge when it comes to distinguishing acute pain from delirium. After the introduction and 

educational intervention regarding the PAED scale, PACU nurses felt more confident in their 

abilities to distinguish pain from delirium; after a chart review was conducted following the 

educational intervention, analgesics were prescribed less in PACU (Nwanganga, Cadet, & Ade-

Oshifogun, 2020). 

Huett and colleagues (2017) developed a web-based survey that investigated the routine 

management of pediatric emergence delirium. Alarmingly, 80% of participants surveyed 

(members of the German Society of Anesthesiology) reported that PED is a relevant problem in 

the field of anesthesia, yet only 5% applied assessment tools to diagnose PED. Propofol was also 

listed as the preferred choice of management (Huett et al., 2017). However, the successful use of 

pharmacological agents as treatment must be used when a diagnosis is confirmed by a validated 

assessment tool. 

The Pediatric Anesthesia Emergence Delirium (PAED) Scale is widely used to assess for 

emergence delirium. Ringblom, Wahlin, and Proczkowska (2018) set forth to determine its 

reliability since it is a tool that is incorporated into practice and yet still underused. They 

determined that this scale has satisfactory reliability in terms of consistency at diagnosing 

delirium and has high interrater reliability in assessing for delirium in children emerging from 

anesthesia (Ringblom, Wahlin, and Proczkowska, 2018). 

A review of the literature revealed that many studies support the idea that pediatric 

emergence delirium is a pertinent concern in the field of pediatric anesthesia however, 

misunderstandings and doubt remain regarding the identification, management, and treatment of 
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PED. Studies suggest that different pharmacological interventions, as well as the use of 

distraction and proper assessment tools, all aid to decrease the risk of PED and improve pediatric 

patient outcomes, lessen PACU length of stays, and improve times to discharge. With the use of 

an evidence-based clinical practice guideline, the identification and management of PED may 

improve as the gap in knowledge among providers is addressed. 

Methodology 

Project Design and Purpose 

The study was designed as a pilot study to determine if an educational intervention 

regarding a proposed evidence-based clinical practice guideline would improve baseline 

knowledge, self-efficacy and self-confidence among anesthesia providers and registered nurses 

in recognizing and managing pediatric emergence delirium among pre-school aged children 

undergoing general anesthesia. 

Project Setting 

The project took place at Oishei Children’s Hospital, a pediatric institution located in 

Buffalo, NY. 

Participants or Subjects 

Participants were selected based on specific criteria. Healthcare professionals trained in 

administering anesthesia such as anesthesiologists and certified registered nurse anesthetists 

(CRNAs) were included in this study. No specific years of experience was required. Student 

registered nurse anesthetists (SRNAs) and medical residents were not included. Registered 

Nurses (RNs), regardless of years of experience, who work in the Post-Anesthesia Care Unit 

(PACU) at Oishei Children’s Hospital also participated in this study. Student RNs or RNs 
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practicing in the Operating Room (OR) or other inpatient units were excluded. All participants 

exceeded 18 years of age. 

Project Methods and Design 

The project was designed as a convenience study, which used an educational 

intervention. The study design incorporated a pre and post-survey email distribution and 

quantitative methods for analysis. Study recruitment included the use of a recruitment email (see 

Appendix A) which described the study and provided instruction regarding the project invitation 

email. Due to the COIVD-19 crisis, recruitment for this project was completed virtually. A list of 

CRNAs’, anesthesiologists’, and registered nurses’ emails were obtained with permission from 

hospital administrative staff. An initial project invitation email (see Appendix B) was sent to 

staff working within Oishei Children’s Hospital including the pre-survey. The invitation email 

described the aim of the study, the anonymity of participation and volunteer participation of the 

study, and the right to withdraw from the study at any time without penalty. Consent was 

obtained through completion and submission of the pre-survey. 

The pre-survey included a demographic survey (see Appendix C) to collect information 

about the participants’ gender, age, years of experience, and specific training. It also included a 

self-confidence survey (see Appendix D), a self-efficacy survey (see Appendix E), and a 

knowledge survey (see Appendix F) to be completed prior to viewing the educational moduel. 

Participants had two weeks to complete the pre-survey. After the two-week time frame, a voice-

over PowerPoint presentation was emailed to participants regarding a recommended clinical 

practice guideline (see Appendix G) including information about evidence-based 

recommendations of standardized practice when identifying and managing pediatric emergence 

delirium, such as using a delirium screening tool (see Appendix H). Participants were requested 
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to view the presentation at their own leisure within a two-week time frame. Following two 

weeks, a post-survey was emailed (see Appendix I) to all participants including the self-

confidence, self-efficacy, and knowledge surveys as well as a workshop evaluation (see 

Appendix J). Before completing the pre and post-survey, the participant used the same four-digit 

code (either letters or numbers) to protect anonymity. Descriptive statistics using paired T-tests 

determined whether or not statistical significance was achieved regarding baseline knowledge, 

self-efficacy, and self-confidence levels after the educational module was viewed by the 

participant. 

Project Tools 

To answer the proposed research question, tools were developed to measure baseline 

knowledge, self-confidence, and self-efficacy among anesthesia providers and registered nurses. 

Surveys were competed via Survey Monkey. The Self-Confidence survey was developed by the 

project investigator. The survey included six statements that each participant responded with 

“Strongly Disagree,” “Disagree,” “Neither Agree/Disagree,” “Agree,” or “Strongly Agree.” The 

statements assessed levels of confidence regarding the mastery of identifying and/or managing 

pediatric emergence delirium, confidence in utilizing specific tools for screening for delirium, 

confidence in obtaining assistance when it comes to managing this specific type of delirium, 

confidence in knowledge levels, and lastly, the sixth statement assessed confidence regarding 

responsibility in identifying and managing pediatric emergence delirium. The Self-Efficacy 

survey, developed by the project investigator, included eight different statements in which 

participants responded to a likert scale (see Appendix E) in performing certain tasks related to 

pediatric emergence delirium. The knowledge survey was developed by the project investigator 

to measure baseline knowledge regarding pediatric emergence delirium. This questionnaire 
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included 10 true/false statements (see Appendix F). Lastly, the workshop evaluation that was 

incorporated with the post-survey asked participants to utilize a likert scale regarding 10 

evaluation statements. 

Protection of Human Rights/Ethical Considerations 

The study was completed following approval from the University at Buffalo’s 

Institutional Review Board (IRB) (see Appendix K). The study was low-risk for targeted 

participants and did not pose any risk to the participants’ level of employment or health. All 

online surveys were anonymous, protected by four-digit coding. Participation was on a volunteer 

basis and participants were informed that they could withdraw from the study at any time 

without penalty. Ethical considerations were maintained by keeping all survey responses 

anonymous. All data collected was protected and secured on a password protected laptop and 

was only accessed by members of the DNP team. Throughout the entirety of the project, data 

was stored on the student’s password protected laptop. Data was stored as per the University at 

Buffalo’s IRB protocol and will be held securely for a maximum of three years. At the 

completion of the project, data was stored in the DNP Project Advisor’s office, room number 

321 in Wende Hall at the University at Buffalo, South Campus. 

Data Analysis and Results 

Descriptive statistics were used in Statistical Package for the Social Sciences (SPSS) 

version 26 to analyze the data. Forty-seven PACU nurses and 21 anesthesia providers were asked 

to participate in this project. Out of the 68 potential participants who met inclusion criteria, a 

total of 30 nurses and anesthesia providers participated in the pre-survey (Table 1). Twenty-four 

participants, representing 80% of the sample were female and 6 participants (20%) were male. A 

wide variety in age amongst participants was seen. The largest age group was 56-60 years-old, 
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representing 20% of the total sample. Out of the 30 participants, six were CRNAs (20%), four 

were anesthesiologists (13.3%), and 20 (66.7%) were registered nurses. There was a wide variety 

seen regarding number of years’ experience in a pediatric setting. The majority of participants 

had worked in a pediatric setting for at least 20 years (n=13). Only one participant had 16-20 

years’ experience, representing the smallest portion of the sample (3.3%). Out of the 30 

participants who completed the pre-survey, 11 completed the post-survey. 

A paired T-test was used to analyze the knowledge questionnaire. The data in SPSS was 

labeled based on the correct answer and results were compared between the 11 pre and post-

surveys that were completed. There was no significant difference in scores for the pre-survey 

knowledge questionnaire (M=7.00, SD=.775) and for the post-survey knowledge questionnaire 

(M=7.82, SD=1.722); t(10)=-1.845, p=.095 however, mean scores from the pre and post-test did 

increase from 7.00 to 7.82 (Table 2). 

Total scores from the Self-Confidence survey were compared between the pre and post-

data using a paired samples T-test. Lower scores represent a higher level of self-confidence. 

There was a statistically significant difference of self-confidence scores between the pre-survey 

(M=13.45, SD=3.110) and post-survey (M=9.64, SD=3.472); t(10)=2.369, p=.039. When 

comparing the post-survey scores to the pre-survey scores, the average score decreased from 

13.32 to 9.64 which suggests the overall confidence level improved (Table 2). 

Total scores from the Self-Efficacy survey were compared between the pre and post-data 

using a paired samples T-test. Similar to the Self-Confidence survey, lower scores represent a 

higher level of self-efficacy. There was a statistically significant difference of self-efficacy 

scores between the pre-survey (M=21.09, SD=4.527) and post-survey (M=13.82, SD=3.995); 
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t(10)=3.270, p=0.008. The average score decreased from 20 to 13.8 when comparing the pre and 

the post-surveys, suggesting an improvement in overall self-efficacy levels among participants. 

A total of ten participants completed the workshop evaluation. The majority of 

participants (90%) were satisfied with the content they learned throughout the educational 

module and 10% were undecided. 90% of participants also agreed that they would use a clinical 

practice guideline such as the one presented in their current practice, as 90% of participants also 

felt that this presentation specifically addressed their patients’ needs. 60% of participants 

strongly agreed that information they learned will be used in their current practice. It’s evident 

that Oishei Children’s Hospital does not use a clinical practice guideline when managing PED as 

70% were either unsure or in disagreement with protocols that have been used in the past. There 

was a wide range of responses regarding participants’ views on using evidence-based practice in 

managing PED, however, 60% agreed that staff would be willing to use a guideline such as the 

one presented with support from their clinical supervisor. The majority of participants (80%) felt 

that staff at Oishei are interested and supportive of new treatment innovations. Lastly, 80% of 

participants agreed that they are interested in continuing to learn about pediatric emergence 

delirium. 

Discussion 

Anesthesia providers and PACU nurses are at the forefront for identifying and managing 

pediatric emergence delirium. Unfortunately, it has been reported that a lack of standardized care 

and a gap in knowledge amongst anesthesia providers and PACU nurses have posed as a heavy 

barrier in ameliorating this postoperative complication among the pediatric population (Hoch, 

2019). Due to the increasing needs of patient safety, clinical practice guidelines have the ability 

to generate greater patient outcomes and promote evidence-based practice. This study aimed to 
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observe if a recommended clinical practice guideline regarding the identification and 

management of pediatric emergence delirium effected baseline knowledge, self-confidence, and 

self-efficacy amongst anesthesia providers and PACU nurses at Oishei Children’s Hospital. 

Although this study did not provide statistical significance related to baseline knowledge 

levels, scores between the pre and post knowledge questionnaire did increase after participants 

viewed the educational module. With a larger sample size, it is promising that statistical 

significance may have been achieved. This study suggests that a clinical practice guideline 

regarding pediatric emergence delirium may increase knowledge levels and address the 

knowledge gap amongst clinicians. After viewing the educational module, participants had a 

higher likelihood of answering the knowledge questions correctly, which was suggested by the 

increase in average score between the pre and post-test. Although this finding was not 

statistically significant, it can be reported as clinically significant. 

Both self-efficacy and self-confidence scores improved following the educational 

intervention. Therefore, a clinical practice guideline is likely to improve confidence and self-

efficacy among anesthesia providers and PACU nurses in identifying and managing pediatric 

emergence delirium (PED). 

After viewing the educational module, participants felt more confident in mastering the 

recognition of PED, mastering its management and treatment, and utilizing evidence-based 

screening tools such as the Pediatric Anesthesia Emergence Delirium (PAED) scale. Overall, 

participants felt more empowered to correctly identify PED and to correctly utilize the PAED 

scale. The ability to distinguish between delirium and acute pain was also increased among 

nurses and anesthesia providers. The post-test scores showed improvement in identifying risk 

factors and symptoms of PED as well as an overall improvement in management. 
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Overall, 90% of participants were satisfied with this presentation and would feel 

comfortable using an evidence-based clinical practice guideline unique to their facility. More 

than 50% of the participants reported that they were unsure if their institution is using a clinical 

practice guideline, or if one had been used in the past, which suggests a need for evidence-based 

practice to be used at Oishei regarding PED. After the educational presentation was viewed, the 

majority of participants felt their institution could implement a PED clinical practice guideline 

with support from a clinical supervisor. Lastly, the majority of participants were eager to 

continue to learn about PED and were receptive to this educational presentation. 

Strengths and Limitations 

This study was limited to anesthesia providers and PACU nurses working in one 

institution in Western NY which yielded a small sample size. Results may not be generalized to 

the rest of the anesthesia providers and PACU nurses across the state and country. The small 

sample size poses as another limitation; statistical significance regarding baseline knowledge 

levels may have been achieved with a larger sample. 

The surveys used in this study were brief, which posed as a strength for this study. 

Although there was a discrepancy between the number of participants who completed the pre and 

post-survey, most filled out the surveys to completion. The surveys used in this study were 

developed by the project investigator based on previous readings of nursing journals therefore, 

the surveys used did not undergo beta tests to determine validity. 

Future Implications 

This study is one of the first at examining baseline knowledge, self-confidence, and self-

efficacy levels amongst anesthesia providers and PACU nurses in a pediatric institution. 

Therefore, future research is warranted in other pediatric institutions regarding the use of clinical 
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practice guidelines in identifying and managing PED. As more knowledge is gained regarding 

PED, more studies may be developed concerning standardized care in the treatment of PED 

among anesthesia providers specifically. This author recommends that this study be implemented 

in other pediatric institutions in Western NY, such as Golisano Children’s Hospital in Rochester, 

NY and Upstate Children’s Hospital in Syracuse, NY. An additional suggestion would be to 

focus on anesthesia providers and PACU nurses as separate groups, comparing confidence and 

self-efficacy levels in identifying and managing PED, as operating room and PACU settings 

would have different implications. 

Conclusion 

Overall, the results of this project highlight the ongoing importance of the use of 

evidence-based practice, specifically in the identification and management of pediatric 

emergence delirium. After viewing an educational module that incorporated a recommended 

clinical practice guideline, baseline knowledge, self-confidence levels, and self-efficacy levels 

improved amongst clinicians. Anesthesia providers and PACU nurses had increased awareness 

and knowledge regarding the assessment, pharmacological management, and identification of 

pediatric emergence delirium which may in turn improve patient outcomes in the pediatric 

postoperative setting. 
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Table 1 

Results of Demographic Survey 

Frequency Percent Cumulative Percent 

Gender Male 6 20% 20% 
Female 24 80% 100% 

Age 20-24 0 0% 0% 
25-30 0 0% 0% 
31-35 5 16.7% 16.7% 
36-40 4 13.3% 30% 
41-45 5 16.7% 46.7% 
46-50 1 3.3% 50% 
51-55 5 16.7% 66.7% 
56-60 6 20% 86.7% 
61-65 3 10% 96.7% 
66-70 1 3.3% 100% 

Professional 
Training 

CRNA 6 20% 20% 
Anesthesiologist 4 13.3% 33.3% 
Registered Nurse 20 66.7% 100% 

Years 
Experience 

0-5 years 9 30% 30% 
6-10 years 2 6.7% 36.7% 
11-15 years 5 16.7% 53.3% 
16-20 years 1 3.3% 56.7% 
20+ years 13 43.3% 100% 
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Table 2 

Comparison of Mean Scores Between Pre and Post Knowledge, Self-Confidence, and Self 
Efficacy Surveys 

0.00 
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Appendix A 

Project Recruitment Email 

Dear CRNAs, Anesthesiologists, and PACU Nurses at Oishei Children’s Hospital, 

Hello! My name is Carrie Stein and I am a third year DNP-Nurse Anesthesia Student at 
the University at Buffalo. I am performing a study to measure both self-efficacy and self-
confidence among anesthesia providers and PACU RNs at OCH regarding the recognition and 
management of pediatric emergence delirium among children undergoing general anesthesia and 
I am seeking your participation! This is not only a topic I am interested in, but a project that is 
necessary for the completion of my Doctoral in Nursing Practice degree. 

Your participation will be completely voluntary and anonymous. Within the next two 
weeks, I will be emailing you a brief pre-survey which contains four sections on Survey 
Monkey; it will take about five minutes to be completed. After you take the pre-survey, I will be 
sending a brief presentation via PowerPoint that you may view at your leisure within a two-week 
timeframe. Throughout this educational presentation, I will be recommending a clinical practice 
guideline regarding the management and identification of pediatric emergence delirium. 
Following the presentation, I will then email a post-survey which will again, only take about five 
minutes of your time. Your consent to participate in my project will be implied with the 
completion of the surveys. 

If you have any questions, please feel free to contact me. I appreciate both your 
consideration and your time! You will receive an email from me containing the pre-survey 
within the next one to two weeks. Thank you! 

Best, 
Carrie Stein, RN, BSN, SRNA 
Carriest@buffalo.edu 
585-355-7023 

mailto:Carriest@buffalo.edu
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Appendix B 

Project Invitation Email Containing Pre-Survey 

Dear CRNAs and Anesthesiologists (& PACU RNs) at Oishei Children’s Hospital, 

Below you will find an attached URL that will direct you to the pre-survey of my project. 
As a reminder, my project’s aim is to determine the impact of a recommended clinical practice 
guideline on clinician confidence and self-efficacy in identifying and managing pediatric 
emergence delirium. 

This pre-survey is brief! Completing this survey should only take 3-6 minutes of your 
time. Within the next two weeks, you will receive a voice-over presentation in which I make 
evidence-based recommendations in identifying and managing pediatric emergence delirium. 
Please complete this pre-survey within the next two weeks. 

Thank you so much for your time! If you have any questions or concerns, please don’t 
hesitate to contact me. 
<Link to Pre-Survey Here> 

Best, 
Carrie Stein, RN, BSN, SRNA 
carriest@buffalo.edu 

mailto:carriest@buffalo.edu
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Appendix C 

Demographics Survey 

Gender: 
Male ____ Female ____ Other ____ 

Age: 
20-24____ 25-30____ 31-35____ 36-40____ 41-45____ 46-50____ 51-55____ 56-60____ 
61-65____ 66-70____ 71+____ 

Professional Training: 
CRNA____ Anesthesiologist____ Registered Nurse____ 

Number of Years’ Experience in the Pediatric Setting: 
1-5 years____ 6-10 years____ 11-15 years____ 16-20 years____ 20+ years____ 
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Appendix D 

Self-Confidence Survey 

Mark: 
1 = STRONGLY DISAGREE (SD) with the statement 
2 = DISAGREE (D) with the statement 
3 = UNDECIDED (UN) – you neither disagree or agree with the statement 
4 = AGREE (A) with the statement 
5 = STRONGLY AGREE (SA) with the statement 

Self-Confidence Regarding Evidence-Based Practice & Pediatric Emergence Delirium 

1. I am confident in that I can recognize Pediatric Emergence Delirium. 
1 (SA)___ 2(A)___ 3(UN)___ 4(D)___ 5(SD)___ 

2. I am confident in treating Pediatric Emergence Delirium. 
1 (SA)___ 2(A)___ 3(UN)___ 4(D)___ 5(SD)___ 

3. I use evidence-based tools to recognize signs and symptoms of Pediatric Emergence 
Delirium. 

1 (SA)___ 2(A)___ 3(UN)___ 4(D)___ 5(SD)___ 

4. I need help to manage Pediatric Emergence Delirium. 
1 (SA)___ 2(A)___ 3(UN)___ 4(D)___ 5(SD)___ 

5. As a pediatric provider, it is my responsibility to recognize and manage Pediatric 
Emergence Delirium. 

1 (SA)___ 2(A)___ 3(UN)___ 4(D)___ 5(SD)___ 
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Appendix E 

Self-Efficacy Survey: Pediatric Emergence Delirium 

Record a number from 0-5 to rate your ability in accurately performing the following tasks. 

Please respond based on your level of knowledge at this time. 

1 2         3 4   5 
Strongly Agree Agree Undecided Disagree Strongly Disagree 

A. I can correctly identify pediatric emergence delirium. 1   2   3   4   5 
B. I can correctly use the Pediatric Anesthesia Emergence Delirium 1   2   3   4   5 
(PAED) scale for identifying pediatric emergence delirium. 
C. I can distinguish emergence delirium from acute pain. 1   2   3   4   5 
D. I can correctly name four signs and symptoms of pediatric 1   2   3   4   5 
emergence delirium. 
E. I can correctly name three risk factors of pediatric emergence 1   2   3   4   5 
delirium. 
F. I can identify when to correctly use propofol to manage pediatric 1  2  3   4  5 
emergence delirium. 
G. I am knowledgeable regarding the specific anesthetic agents that 1   2   3   4   5 
increase the risk of pediatric emergence delirium. 
H. I can manage a delirious child recovering from anesthesia in a calm 1   2   3   4  5 
manner. 
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Appendix F 

True/False Questionnaire 

1. Pediatric emergence delirium is most 
commonly observed in the operating room 
setting. 

True or False 

2. Pediatric emergence delirium is most 
commonly observed in pre-school aged 
children. 

True or False 

3. The use of pre-operative oral midazolam 
can increase the likelihood pediatric 
emergence delirium. 

True or False 

4. The incidence of pediatric emergence 
delirium can last between one and three hours True or False 
post-operatively. 
5. Emergence delirium is just as common in 
children as it is in adults. 

True or False 

6. Signs and symptoms of pediatric 
emergence delirium include hallucinations, 
inconsolable crying, and restlessness. 

True or False 

7. Signs and symptoms of pediatric 
emergence delirium and acute pain are the 

True or False 

same. 
8. Pediatric emergence delirium is most likely 
to occur following cardiac and abdominal 
surgeries. 

True or False 

9. Inhalational anesthetics are most likely to 
predispose a child to emergence delirium. 

True or False 

10. The intraoperative use of propofol does 
not prevent pediatric emergence delirium 
from occurring. 

True or False 
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Appendix G 

PowerPoint Presentation (Educational Module) Emailed to Participants 

Dear PACU Nurses, CRNAs, and Anesthesiologists at Oishei, 

First, I wanted to thank you all that have participated in my pre-survey! I have attached 
my presentation that incorporates background information regarding Pediatric Emergence 
Delirium as well as recommendations I have made for its identification and management. You 
may view this voice-over PowerPoint at your leisure. It is brief and should take approximately 
10-15 minutes to listen to. 

In two weeks, I will be emailing you my post-survey to be completed after you view my 
presentation. 

Thank you all so much! Please let me know if you have any questions or concerns. 
<insert presentation here> 

Best, 
Carrie Stein, RN, BSN, SRNA 

mailto:Carriest@buffalo.edu
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Background: Pediatric Emergence Delirium (PED) 

• Postoperative complication that has become Increasingly prevalent 

• Olssoclate<J state of consciousness as the child undergoes mental confusior, hallucinations, 

res:lessness, hyper-excitability, inconsolable crying. and inability to maintain eye contact 

• Most common In PACU setting 

• On ave-rage, a dehrious epis.ode lasts 30 minutes 

• lnflJenced by the use of inhalationat anesthetics 

• 3-8< more common in children than adults 

• Most commonly effects pre·school l!ged children (2-5 years old) 

• Anesthesia providers and PACU nurses at forefrontl 

Risk Factors & Causes 
RISK FACTORS 

Pre~ehool age 

Temperament 

CAUSES 

- Pre,operati"e anxiety 

lnhalatfonal ane$thesta with sevoflurane or 

desflurane 

1!11 note throat and/or eye S1Xgeries 

Surgery < 1 Plow 

Rapid emergence 

Acute pain postoperatr\fefy 

Sleep-disordereo breathing & childhood obesity 

Anxiety & stress 

Parental separation 

Unfam,har environment 

Hypoxia 

Rapid emergence 

lnhalatJonal anesthet,cs 

... 
' 

2 

3 
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---- -------

Significance 
' • CllnlCal ramifications , 

• ln,ury to ehUd 

• Delayed wound healing 

• Financial consequences 

• Prolonged PACU stey: increased nsk of inpatient hosp1taliiation.s 

• Psychological distress for parents, child, and staff 

• American Association of Nurse Anesthetists (AANA) & Society of Pediatric Anesthesia (SPA) 

deemed PED as a current Issue With ongoing misunderstandings In ldentlficauon and 

management 

• Knowledge gap & controversial practices 

• "To date, there has been an inability to establish a standard of anesthesia practice for the 

prevenllon of pediatric emergence delirium. 

• Krl~tie Hoch, ONP. CRNA (aet1ve member of the AANA) 

"le Unlverslty a.t Buff.a.lo lh"' St• lh-,mrty of tcv- Vtuk 

- - - -- - - - - --- - -- - - - -

Recommendation # 1 

Understand who Is at risk -' - Being cognizant of nsk factors 

[ Clinical Practice Guidelines 

� Definition: 

4 

] 

- Incorporating an alert system into electronic 

medical record 

- lnform,ng parent 

A systematically developed statement 
designed to assist clinician and patient 
decisions about appropriate health 
care for specific clinical circumstances 

- Collaborahon between anesthesia provider 

and PACU RN 

- Child's risk for emergence delinum & 

type ot anesthetic In bedside report 

Field end Lehr. 1990 

5 
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Recommendation #2 ' ' 
Use form of distraction in preoperative setting rather than oral mldazotam 

- In children 2-5 years-old undergoing general anesthes.a, use dlstractors (such as 

toys, electronics, etc.) and parental involvement rather than preoperative oral 

midazoIam 

- Mldazolam actually~ risk ror emergence delirium (Stewart et al., 2019, 

Hoel, , 2019; Mason, 2017) despite smoothing induction sequence 

• Midazolam increases time in PACU and can prolong time to discharge among 

preschool aged children, according to recent studies. 

- Preferred preoperaUve medication among this age group. Oral Dexmedetomldme 

(2-4mcg/kg) 

Recommendation #3 
Administer a low dose propofol bolus followlng cessation of lnhalatlonal 

anesthesia 

• Propofol 1 mg/kg 

• Decreases incidence or dellnum by slowing rate ol emergence 

• No elfect on discharge times 

• Single bolus at end of inhalational anesthetic is elficacious is reducing 

emergence delirium 

- Because of ,ts rapid onset, rapid redJStnbubOn, and quick otrset. propofol Is both a 

safe and effecbve agent to prevent dehnum among preschool aged ctuldren 

6 

7 
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Recommendation #4 
' ' Implement the use of the Pediatric Anesthesia Emergence Delirium scale (PAEO) in 

PACU 

• Valid tool that aids in the identification of emergence delirium 

.. Developed rn 2004 

- Helps to distinguish acute pain rrom delirium 

• 80% of clinicians report that PED is a relevant problem, yet only 5% report using a 

valid screening tool (Huett et al ., 2017) 

- ShOwn to have a high lnterrater rellablllly ,n assessing ror delirium In children 

emerging from anest/lesia 

• Can be completed in a timely manner & has been reported as easy to use in busy 

PACU settings 

PAED Scale 

Not Just I Quite Ve ry Extreme ly 
at all little • bit much 

Make ,ye contact with careg,wr 4 3 

3 

3 

l 

l 

l 

1 

1 

1 

0 

0 

0 

Actions are purposeful 
Aware of surrounding 

4 

4 

Restless o 2 3 4 

Inconsolable o t l 3 4 
1-C1lm; 1-Not ulm but covkt t>. H,;ty consol~; J - Mod• ~tely 1gitated °' 
ttst.lHS 1nd not H1'tyulm..d; 4 -Comb.tiv., • xdtect, thf1shin91round 

The degree or de ,num 
Increases dlreclly Willi 
PAEO scores 

8 

9 
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Conclusion 
' P(eschool aged chUdren (2•5 y&.ar$•old) undergoing generaJ a.neslhesla are at greatest dsk for PED 

Lack of know$edge & miscooception"S reg.aiding PED Jimits use of standardized practice in bo!h the 

identification and management despite current evidence•based literature 

l'"'EO mey c.eu~e: h&l'ffl te lhe ch/Id, require$ extta "t.ll$in,g eete, mey lrterl!t11$e ho~llal coo.I$. end eo.n 

prolong dL-scharge (all ofwhich are distressing for family, caregivers, and <:linicians) 

4 r&comtMndarions tor standardiz;,d care. 

- 1. Know who is at rsk and cola.borate with team members ~Ing bedside report & electronic 

medica1 record 

- 2. Use form of distraction and parental 1nvotvement In the preopetahVe phase rather than oraJ 

midazolam 

.. 3 Us.e a )ow dose {1mg/kg) propofol bolU5 at cenation of inhalational anesthesia 

- 4. Us.e a screen.Ing tool. such as the PAEO, to accurately identify PED 

The development and use of a clinical practice guideline can aid in identifying lligh-fl$k patierts ,c1nd help 

to develop treatment protoc:ols for the prevention of PED, therefore dec:rea$fng its fncidence. 

'(a University at Buffalo Th~ ~t~~ lh,,rnt1 of"""" Ye<~ 
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Behavior Not Just a Quite Very Extremely 
at all little a bit much 

Make eye contact with caregive r 4 3 2 1 0 

Actions a re purposeful 4 3 2 1 0 

Aware of surrounding 4 3 2 1 0 

Restless 0 1 2 3 4 

Inconsolable 0 1 2 3 4 

1 - Calm; 2 - Not calm but could be easily consoled; 3 - Moderate ly ag itated or 
restless and not easily ca lmed; 4 - Combative, excited, thrash ing around 

The scores of each item are summed to obtain a total PAED scale score. The severity of 
emergence delirium increased proportional to the total score. 

Mason, K.P. (2017). Pediatric emergence delirium: A comprehensive review and interpretation of the literature. 
British Journal of Anesthesia, 118(3), 335-343. 
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Appendix H 

Pediatric Anesthesia Emergence Delirium Scale 
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Appendix I 

Email Including Post-Survey 

Dear PACU Nurses, Anesthesiologists and CRNAs, 

Thank you for completing the pre-survey and viewing my presentation regarding 
pediatric emergence delirium up to this point! I have provided the link to the post-survey in this 
email. I ask that you please complete the post-survey within the next two weeks. 

If you have any questions or concerns, please feel free to contact me. Have a great rest of 
your week! <Link to survey here> 

Best, 
Carrie Stein, RN, BSN, SRNA 
Carriest@buffalo.edu 

mailto:Carriest@buffalo.edu
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Appendix J 

Workshop Evaluation Questionnaire 

Record a number from 0-5 to evaluate the utilization of this study. 

1 2         3    4   5 
Strongly Disagree  Disagree  Undecided Agree            Strongly Agree 

1. You were satisfied with the materials you learned about in this 
session. 

1   2   3   4   5 

2. You would feel comfortable using a clinical practice guideline such 
as the one presented in your current practice. 

1   2   3   4   5 

3. The material covered in this study is relevant to the needs of your 
patients. 

1   2   3   4   5 

4. You expect the things you learned in this study will be incorporated 
in your practice. 

1   2   3   4   5 

5. Your institution has used clinical practice guidelines such as this one 
in the past. 

1   2   3   4   5 

6. You are already using a clinical practice guideline such as this one 
and see no reason to change. 

1   2   3   4   5 

7. All staff at your institution would use a pediatric emergence delirium 
clinical practice guideline. 

1   2   3   4   5 

8. Your clinical supervisor (or director) would encourage the use of a 1   2   3   4   5 
clinical practice guideline such as the one demonstrated in the 
educational module. 
9. Staff at your institution are interested in and supportive of new 
treatment innovations. 

1   2   3   4   5 

10. You are interested in continuing to learn about pediatric emergence 
delirium. 

1  2   3  4  5 
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Appendix K 

IRB Approval 

University at Buffalo Institutional Review Board (UBIRB) 
Office of Research Compliance | Clinical and Translational Research Center Room 5018 
875 Ellicott St. | Buffalo, NY 14203 
UB Federalwide Assurance ID#: FWA00008824 
Page 1 of 2 
STUDY EXEMPTION 
August 30, 2020 
Dear Carrie Stein, 
On 8/30/2020, the University at Buffalo IRB reviewed the following submission: 
Type of Review: Initial Study 
Title of Study: The Impact of a Recommended Clinical Practice 
Guideline Educational Module on Anesthesia 
Providers' and Registered Nurses' Confidence and 
Self-Efficacy in Identifying and Managing Pediatric 
Emergence Delirium 
Investigator: Carrie Stein 
IRB ID: STUDY00004737 
Funding: None 
Grant ID: None 
IND, IDE, or HDE: None 
Documents Reviewed: • DemographicSurvey (1) (3).docx, Category: 
Surveys/Questionnaires; 
• Follow-Up Email Containing Post-Survey.pdf, 
Category: Recruitment Materials; 
• HRP-502-Template Consent Document.pdf, 
Category: Consent Form; 
• HRP503TemplateProtocolWordDoc (1).docx, 
Category: IRB Protocol; 
• Project Invitation Email.pdf, Category: Recruitment 
Materials; 
• Recruitment.pdf, Category: Recruitment Materials; 
• Scientific review form .pdf, Category: Other; 
• SelfConfidenceSurvey (1).docx, Category: 
Surveys/Questionnaires; 
• SelfEfficacySurvey (1).docx, Category: 
Surveys/Questionnaires; 
• Stein_DNP Project Proposal.docx, Category: Other; 
• TrueorFalseQuestionnaire (1).docx, Category: 
Surveys/Questionnaires; 
• WorkshopEvaluationForm (1).docx, Category: 
Surveys/Questionnaires; 
The University at Buffalo Institutional Review Board has considered the submission for 
the project referenced above on 8/30/2020 and determined it to be Exempt. 



 

 

University at Buffalo Institutional Review Board (UBIRB) 
Office of Research Compliance | Clinical and Translational Research Center Room 5018 
875 Ellicott St. | Buffalo, NY 14203 
UB Federalwide Assurance ID#: FWA00008824 
Page 2 of 2 
In conducting this study, you are required to follow the requirements listed in the 
Investigator Manual (HRP-103), which can be found by navigating to the IRB Library 
within the Click system. 
UBIRB exemption is given with the understanding that the most recently approved 
procedures will be followed and the most recently approved consenting documents will 
be used. If modifications are needed that may change the exemption determination, 
please contact the UB IRB Office. Also, see the Worksheet: Exempt Determination 
(HRP-312) for information on exemption criteria and categories. 
As principal investigator for this study involving human participants, you have 
responsibilities to the SUNY University at Buffalo IRB (UBIRB) as follows: 
1. Ensuring that no subjects are enrolled prior to the IRB approval date. 
2. Ensuring that the UBIRB is notified of: 
 All Reportable Information in accordance with the Reportable New 
Information Smart Form. 
 Project closure/completion by submitting a Continuing 
Review/Modification/Study Closure Smart Form in Click. 
3. Ensuring that the protocol is followed as approved by UBIRB unless minor 
changes that do not impact the exempt determination are made. 
4. Ensuring that the study is conducted in compliance with all UBIRB decisions, 
conditions, and requirements. 
5. Bearing responsibility for all actions of the staff and sub-investigators with regard 
to the protocol. 
6. Bearing responsibility for securing any other required approvals before research 
begins. 
If you have any questions, please contact the UBIRB at 716-888-4888 or ubirb@ 

buffalo.edu. 
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THE IMPACT OF A RECOMMENDED CLINICAL 
PRACTICE GUIDELINE EDUCATIONAL MODULE ON 
ANESTHESIA PROVIDERS’ AND REGISTERED 
NURSES’ CONFIDENCE AND SELF EFFICACY IN 
IDENTIFYING AND MANAGING POSTOPERATIVE 
PEDIATRIC EMERGENCE DELIRIUM 

A Convenience Study with Quantitative Survey Analysis 
Carrie Stein, RN, SRNA, DNP-c 
Fall, 2020 

Background 
• Pediatric emergence delirium (PED) is a postoperative complication that has become increasingly 

prevalent 

• 10%-80% of pre-school aged children undergoing general anesthesia 

- 3-8x more common in children compared to adults 

• Dissociated state of consciousness as the child undergoes mental confusion, disorientation, 
hallucinations, restlessness, hyper-excitability, & inconsolable crying 

• Causes: anxiety/stress, unfamiliar environment, parental separation, rapid emergence, hypoxia, 
acute pain, inhalational anesthetic agents 

• Risk factors: age, temperament, type of surgery (ENT, ophthalmic), short surgeries (less than 60 
minutes), rapid emergence 

Significance 
• Clinical, financial, and psychological ramifications 

- Injury to child, delayed wound healing 

- Increased need for staffing resources, hospitalizations, delay in discharges 

- Anxiety & stress for staff, patient, and caregivers 

• Society of Pediatric Anesthesia (SPA) and American Association of Nurse Anesthetists (AANA) 
recognize gap in knowledge & practice 

• Anesthesiologists, CRNAs, and PACU nurses at forefront 

• Controversial practice 
- Screening tools, identification, & management 

• Inability to establish standardized practice for prevention 
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Purpose, Aims, Objectives, Setting 
• Develop & provide an educational module including a recommended clinical practice guideline regarding 

identification & management of PED and its correlation with confidence and self-efficacy among clinicians 
at a WNY pediatric institution 

• Identify knowledge deficit 

• Following an introduction of a clinical practice guideline, would self-efficacy and confidence levels 
improve? 

• Aim to  knowledge, confidence, and self-efficacy among anesthesia providers & PACU RNs 

• Objectives 

1. Evaluate baseline knowledge, confidence, and self-efficacy 

2. Develop recommended clinical practice guideline educational module 

3. Implement educational intervention 

4. Evaluate knowledge, confidence, & self-efficacy following intervention 

5. Determine effectiveness of intervention 

2 
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- 1-

DNP Essentials & Contribution to Scholarship Theoretical Framework 
• Essential II: Organizational and Systems Leadership for Quality Improvement and Systems • Neuman Systems Theory  holistic approach to patient care; each patient has internal 

Thinking energy source that is surrounded by multiple factors 
- Aims to increase self-confidence, self-efficacy, & organizational climate in pediatric postoperative setting • Levels of prevention to address stressors: “Three Prevention Technique” (Nursing Theory, 2016) 

• Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based Practice 1. Primary: occurs before stressor presents itself 
- Using evidence-based practice to develop a recommended clinical practice guideline for educational module 2. Secondary: after stressor; strengthens line of defense 

• Essential IV: Interprofessional Collaboration for Improving Patient and Population Health 3. Tertiary: protects patient’s return to wellness after stressor 

Outcomes • Health  dynamic continuum of wellness that is constantly changing to adapt to stressors 
- Anesthesia providers and RNs encouraged to collaborate in order to recognize & manage PED • Used to guide practice in managing patients with cystic fibrosis, multiple sclerosis, & delirium 

• Essential VII: Clinical Prevention and Population Health for Improving Nation’s Health • Identifying & managing stressors to improve patient outcomes 
- in awareness and education may  incidence of PED 

• Scientific and psychological justification in providing high-quality, safe, patient-centered care 

5 6 

Literature Search Strategy 
• Databases searched: • Key words: 

- PubMed - Pediatric emergence delirium 

- CINAHL - Pediatric emergence 

- Google Scholar - Pediatric emergence agitation 

• Other limits: - Pediatric delirium 

- English language - Pediatric anesthesia 

- 2015-2020 - Emergence in anesthesia 

- References reviewed - Emergence delirium scales 

- Clinical practice guidelines 

- Pediatric recovery 

Supporting Literature 
• Preoperative management (Aykut & Isik, 2018; Keles & Kocaturk, 2018; Stewart et al., 2019) 

- Increased anxiety in preoperative phase increases risk for PED 

- What aids in ameliorating anxiety levels? 

- RCT: oral versed prior to tonsillectomies & adenoidectomies  risk of PED but prolonged 
discharge 

- Oral versed group had lower PAED scores (P<0.05) 

- Oral precedex superior to oral versed for same-day surgeries 

- Limited studies; expensive 

- RCT: forms of distraction/parental involvement more effective in     risk of PED (compared to 
preoperative oral versed) 

- Distractor group: lower PAED scores, shorter stays in PACU (P<0.001) 
7 8 
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Supporting Literature Supporting Literature 
• Intraoperative Pharmacological Management (Kocaturk & Keles, 2018; Abbas, El-Hakeem, & Kamel, 2019) • Assessment (Cao et al., 2016; Shi et al., 2019; Nwanganga, Cadet, & Oshifogun, 2020; Huett et al., 2017; Ringblom, Wahlin, & Proczkowska, 2018) 

- Challenging for nurses to distinguish between acute pain and PED 

sevoflurane - German Society of Anesthesiology: 5% reported using valid screening tool 
- Use of total intravenous anesthesia (TIVA) with propofol compared to inhalational 

- Pediatric Anesthesia Emergence Delirium (PAED) Scale most widely used - TIVA group: lower PAED scores and higher parental satisfaction rates (P<0.05) 
- Satisfactory reliability re: consistency of diagnosing PED 

- High interrater reliability re: assessing for delirium 
- Slower emergence times 

- Propofol bolus following cessation of inhalational sevoflurane 

- N=64  group that received bolus prior to hernia repair had lower PAED scores, shorter PACU 
stays (P<0.001) 

- Precedex drips vs. precedex bolus following induction during same-day surgeries 

- Bolus superior (P<0.05) 
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Methods & Design Setting, Population, Sample Size, Recruitment Methods & Design Timeline & Educational Intervention 

• Anesthesiologists, CRNAs, PACU RNs at Oishei Children’s Hospital • Participants had two-weeks to complete pre-survey via Survey Monkey 
• 68 asked to participate – 47 RNs & 21 anesthesia providers • Following two weeks, received educational module 

- Sample: N = 30 (pre-survey) / N = 11 (post-survey) - Voice-over powerpoint including background & significance of PED 
- No specific years of experience required - 4 recommendations: 
- English speaking 1. Awareness of risk factors and collaboration between anesthesia and PACU RNs 
- SRNAs and medical residents excluded 2. Use form of distraction rather than oral versed for same-day surgeries 

• Convenience study with pre/post survey design following educational intervention 3. Low dose propofol bolus (1mg/kg) following cessation of anesthesia 
• Invitation email 4. Utilization of PAED scale 
• Virtual design • Had two weeks to view educational module, and then post-survey was distributed 

• Total time of distribution: 1.5 months 11 12 



• Paired Samples T-Test 

• s,11-Cooridence 
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Data Collection & Analysis 
DATA COLLECTION 
• Demographics 

• Knowledge
- Gender, age, professional training, years’ experience 

- 10 True/False questions 

• Selfel -f Confidence 
- Pre & post distribution 

- 5 likert-style scale statements 
- Pre & post distribution 

• Selfel -f Efficacy 
- 8 likert-style scale statements 
- Pre & post distribution 

• Workshop Evaluation 
- 10 likert-style scale statement 
- Post survey distribution only 

Results – Demographics 
• n = 30 

• Majority female (80%) 

• Wide range of ages & years’ experience 

- 50% under age 50 

- 20% total sample fell into the 56-60 age 
range 

- 43.3% had 20+ years’ experience 

• Majority registered nurses (66.7%) 

DATA ANALYSIS 

• SPSS v26 

• Descriptive statistics for each survey 

• Paired Samples T-TTT Test 

- Knowledge survey 

- Self-Confidence survey 

- Self-Efficacy survey 
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Protection of Human Rights 
• IRB approval from the University at Buffalo (STUDY00004737) 

• DNP Proposal & digital data stored on private, password-protected computer 

• No risk for targeted participants regarding health or employment at Oishei Children’s Hospital 

• Surveys 

- Anonymous, protected by 4-digit coding 

- Participants informed that they could withdraw, skip questions, etc. at any time 

- Informed consent obtained through submission of pre-survey 

• Volunteer participation 

Mean Scores for Measures Results – Pre & Post Surveys 
25.00 • Pre-survey n=30, Post-survey n=11 
20.00 • Knowledge questionnaire 

- No significant difference in scores 15.00 

- Mean scores 7.00  7.82 
10.00 

• Self-Confidence 
- Lower scores = higher levels of self-confidence 5.00 

- Mean scores 13.32  0.00 
True and True and Self Self Self Efficacy Self Efficacy 

False (pre) False (post) Confidence Confidence (pre) (post) 

9.64 
• Self-Efficacy (pre) (post) 

- Lower scores = higher levels self-efficacy 
- 20  13.8 

• Workshop Evaluation 
- n=10; 90% satisfied with presentation; 90% agreed they would 

use evidence-based practice in current practice; 90% felt that 
presentation addressed patients’ needs; 70% unsure if OCH has 
used evidence-based practice in past re: PED; 80% eager to 
continue to learn about PED 

T Tests non-significant 
-Knowledge questionnaire (p=0.095) 

T Tests significant 
-Self-Confidence (p=0.039) 
-Self-Efficacy (p=0.008) 
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Discussion 
• A recommended clinical practice guideline may address a knowledge gap regarding PED 

- Clinical significance achieved in pre & post knowledge questionnaire (mean scores increased) 
- Improved knowledge re: risk factors of PED, signs & symptoms, pharmacological management, and 

where PED most likely occurs 
• A recommended clinical practice guideline improved self-confidence levels among anesthesia 

providers and PACU RNs 
- Higher levels of confidence re: identifying PED, using the PAED scale, identifying risk factors, & felt 

more empowered to address this complication 
• A recommended clinical practice guideline improved self-efficacy among anesthesia providers 

and PACU RNs 
- Felt more equipped to correctly name symptoms of PED, to correctly distinguish PED from acute 

pain, to correctly identify when to use pharmacological agents, to correctly name which anesthetic 
agents cause PED, and felt as if they were better able to handle a delirious child in a calm manner 

• Evidence-based practice & the use of clinical practice guidelines are appealing to clinicians at 
Oishei Children’s Hospital 

- Majority of participants felt that they will use a clinical practice guideline when managing PED 
17 

Conclusion, Implications, & Recommendations 
• Future research needed in other pediatric institutions regarding standardized care & PED 

- Examining self-confidence & self-efficacy among individual provider groups 

• Further assessment of knowledge & qualitative research 

- Barriers to using clinical practice guidelines in pediatric institutions; clinician feedback 

• Chart reviews 

- Recommending pharmacological interventions and comparing interventions with PAED scores following an 

educational session 

• The results of this project highlight the ongoing importance of the use of evidence-based practice, 

specifically in the identification and management of pediatric emergence delirium 

• Clinical practice guidelines regarding the identification and management of PED increase self-confidence 

and self-efficacy among pediatric clinicians which may in turn, improve patient outcomes in the 

postoperative setting 
19 

Strengths & Limitations 
STRENGTHS LIMITATIONS 

• Surveys and educational presentation were • Limited to one pediatric institution in WNY 
brief; kept participants engaged • Small sample size  results may not be 
- Average of 3 minutes to completed pre generalizable 

and post survey • Discrepancy between # of participants who 
- Educational module: 10-12 mins completed the pre and post-survey 

• Staff encouraged to comment/ask questions • Surveys were developed by project 
via email investigator  no beta testing to assess for 

validity • Promoted evidence-based practice 
• Virtual project • Targeted pediatric institution 
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