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ABSTRACT  

Purpose. The purpose of this quality improvement (QI) project was to assess providers’ 

perceived improvement in knowledge of the pediatric anesthesia emergence delirium (PAED) 

scale following an educational presentation. 

Background. Pediatric emergence delirium (PED) is a temporary behavioral disorder identified 

in children within minutes of awakening from anesthesia. The local children’s hospital (LCH) in 

northeastern Ohio manages children with PED in their post-anesthesia care unit (PACU). 

Currently there is no standardized method of assessing PED in the pediatric post-surgical 

population, nor is there a way to measure the incidence. The PAED scale is a highly sensitive 

diagnostic tool used in the identification of PED that can be implemented into the PACU 

charting system. With this new tool, the facility can track the incidence of PED amongst their 

patient population and develop future QI projects focusing on risk reduction.  

Methods. Participating providers viewed an educational presentation regarding PED and the 

PAED scale. To measure improvement in knowledge, a post-pre-survey (PPS) was administered 

following the presentation. The PPS was used to evaluate the effectiveness of the educational 

presentation by assessing participants’ perceptions of change in their knowledge. 

Results. There was a statistically significant improvement in knowledge by 21.4% following the 

educational presentation. The survey indicated most participants attributed their improvement in 

knowledge to the information in the presentation. 

Conclusions. Following the training of anesthesia providers and PACU nurses using the 

educational presentation from this project, the PAED scale will be implemented into the PACU 

charting system.
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INTRODUCTION 

Children experiencing pediatric emergence delirium (PED) are difficult to manage safely 

and are a danger to themselves and medical staff. Distress experienced by the child manifests as 

a temporary state of mental confusion, agitation, disinhibition, and excitement (Menser & Smith, 

2020). The consequences of PED can be physical and costly (Mohkamkar et al., 2014). The 

inability to differentiate PED from pain or other causes of dysfunctional behavior leads to delays 

in care, mismanagement, and poor caregiver and staff satisfaction (Somaini et al., 2016). 

Thoroughly tested and validated tools to screen for PED are useful for staff to identify and 

quickly treat patients appropriately (Somaini et al., 2016). 

Background Knowledge and Significance 

Pediatric emergence delirium (PED), also known as emergence agitation or excitement, 

has a variable incidence reported as high as 80% (Begum et al., 2019; Byun et al., 2018; Pradeep 

et al., 2017). The highest incidence occurs in children who are preschool age, male, and 

experiencing preoperative anxiety (Pradeep et al., 2017). PED usually occurs within the first 30 

minutes of recovery and can last for a few minutes to several hours, even up to two days and 

cause maladaptive behavioral changes that last for several weeks (Kim et al., 2021; Byun et al., 

2018; Pradeep et al., 2017).  

The child’s safety as well as the caregiver and staff are at risk; adverse events include 

falls, bleeding, self-injury, or caregiver distress (Andriyanto et al., 2019). Physical consequences 

include accidental removal of intravenous catheters, surgical dressings, monitoring devices, and 

drains can lead to injury and prolonged recovery (Byun et al., 2018; Pradeep et al., 2017). Acute 

delirium often requires increased staff presence or administration of sedative medications which 
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prolong recovery time and can lead to increased healthcare costs (Mohkamkar et al., 2014). In 

adults, long term effects of delirium can lead to increased morbidity and mortality, however 

long-term effects of PED in children are unknown (Eshetie et al., 2020; Meyburg et al., 2018). 

When used accurately, validated scales can easily identify children experiencing PED in the 

postoperative period which leads to quicker intervention and improved outcomes (Stamper et al., 

2014).  

The pediatric anesthesia emergence delirium (PAED) scale (Table 1) is a well-known 

diagnostic tool with high sensitivity (Eshetie et al., 2020). The PAED scale, originally created by 

Sikich and Lerman (2004), measure behaviors in children that are specific to emergence delirium 

and differentiate from those related to pain. The scale was developed utilizing the theoretical 

framework of delirium to minimize measurement error in diagnosis of PED (Sikich & Lerman, 

2004). The scale consists of five behavior questions, and a score of 0 – 4 can be assigned to each 

question. The first three questions are scored in reverse of the last two questions. The range of 

possible scores is 0 – 20 with 20 indicating the highest probability of emergence delirium. The 

scale was created so that a score of 10 or above is indicative of emergence delirium but many 

studies chose a score of 12 or greater (Stamper et al., 2014; Eshetie et al., 2020).  
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Table 1 

Pediatric Anesthesia Emergence Delirium Scale 

 Not at 
all 

Just a 
little 

Quite a 
bit 

Very 
much Extremely 

1. The child makes eye contact with 
the caregiver 4 3 2 1 0 

2. The child’s actions are purposeful 4 3 2 1 0 
3. The child is aware of his/her 

surroundings 4 3 2 1 0 

4. The child is restless 0 1 2 3 4 
5. The child is inconsolable 0 1 2 3 4 

Note: Adapted from “Development and Psychometric Evaluation of the Pediatric Anesthesia Emergence Delirium 
Scale,” by N. Sikich and J. Lerman, 2004, Anesthesiology, 100(5), 1138–1145 (https://doi.org/10.1097/00000542-
200405000-00015). 

The questions within the scale are specific for a state of delirium. Delirium describes a 

change in cognition, disturbance of psychomotor behavior and emotion, and other associated 

features (Sikich & Lerman, 2004). Inclusion of items that differentiate disturbances in cognition 

and consciousness from pain or pathologic process help validate this scale for use in diagnosing 

PED. 

Local Problem 

Around 20,000 children every year undergo surgery at a local children’s hospital (LCH) 

in northeastern Ohio (Pediatric Surgery, 2020). The incidence of PED at this location is unknown 

due to the fact there is no formal rating scale used by staff to measure this phenomenon (J. 

Lewis, personal communication, January 30, 2021). A valid and reliable rating scale assists 

providers in identifying and documenting patients with emergence delirium. With the ability to 
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track the incidence of emergence delirium from within medical records, future projects that focus 

on risk reduction can be created. 

This problem was identified in collaboration with the author’s Doctor of Nursing Practice 

(DNP) chair as well as the clinical coordinators from the LCH. A more reliable measurement of 

PED prompted the purposed implementation of educating providers on the PAED scale within 

the post-anesthesia care unit (PACU) at this clinical site. 

Intended Improvement 

Project Purpose 

The purpose of this quality improvement (QI) project was to assess providers’ perceived 

improvement in knowledge of the PAED scale following an educational presentation. The goal 

was for the educational presentation to improve knowledge of PED and the PAED scale, and 

foster confidence using the PAED scale to assess pediatric patients in the PACU setting.  

Project Question 

Does an educational presentation to anesthesia providers and PACU nurses on PED and 

the PAED scale improve knowledge on PED and the utility of the PAED scale at LCH? 

Project Objectives 

The objective of this project was to determine if educating anesthesia and nursing 

providers on the use of a validated PED assessment scale for the identification, management, and 

treatment of PED in postoperative pediatric patients would lead to improved knowledge of the 

scale and assist in adoption of the implementation process at LCH. The impetus for this project 

was there is currently no standardized method to accurately measure the incidence of PED in the 

pediatric surgical population at LCH. A validated scale to assist in identifying patients 



 

 
15 

experiencing PED is not being utilized at this clinical site, which leads to an inability to track 

incidence. Based on these findings, the specific aims for this QI project were: 

Aim 1: Develop and present a 30-minute evidence-based educational session to provide 

information about PED’s significance and how to use the PAED scale to assess 

pediatric post-surgical patients with at least 50% of the intended audience at LCH. 

Aim 2: Assess providers on their perceived improvement in knowledge of PED and the 

PAED scale using a validated assessment tool. 

Aim 3: Development of an evidence-based cognitive tool for the staff at LCH. 

Theoretical Framework 

The theoretical framework (Figure 1) that guided this project was Rogers Diffusion of 

Innovation theory (Rogers, 2003). This theory, further explained by Lundblad (2003), states that 

the spread of a new idea within an organization is based on four main conceptual influences: the 

innovation, communication, time, and social system. Diffusion is the process by which a group of 

people adopts an innovation over time (Lundblad, 2003). 
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Figure 1 

Elements of Rogers Diffusion of Innovation Theory 

Note: Adapted from “Diffusion of Innovation,” by E. M. Rogers, 2003, 5th ed, Free Press  

Innovation 

The innovation was the PAED scale which was designed to help providers identify 

children experiencing PED and then appropriately manage their care. Successful diffusion 

depends on the social system’s acceptance of the innovation, as can be done with a convincing 

presentation (Lundblad, 2003). The adoption is more likely to happen if the innovation has a 

relative advantage, is compatible, can be observed and trialed, and is not too complicated 

(Lundblad, 2003). The advantage of the scale is providers will have the ability to assess patients 

with dysfunctional behavior and determine if the likely cause is PED, differentiating it from 

other causes such as pain. The scale is simple in its utility, easy to follow, and triable in the 

clinical setting before being implemented throughout the department. 

Adoption

Innovation 
(PAED 
Scale)

Communication 
(Educational 
Presentation)

Time

Social 
System 

(Anesthesia 
Providers & 

PACU 
Nurses)
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Communication 

The second element of the theory is communication, or how information is shared within 

a social system (Rogers, 2003). For this project, communication of information was in the form 

of an educational presentation for staff at LCH. Rate of adoption and acceptance depends on the 

source of information; the more familiar the source, the faster the rate of adoption (Lundblad, 

2003). Therefore, the presenter was the PI, a fellow registered nurse and future anesthetist, and 

for whom a relationship had been established with the target audience.  

Time 

The next element of the theory is time (Rogers, 2003). The time element consists of three 

components. The first is the innovation-decision process (or timeframe) from when the adopter 

first hears of the innovation through the time when the innovation is either adopted or rejected 

(Lundblad, 2003). There are five steps associated with this component: knowledge, persuasion, 

decision, implementation, and confirmation. The organization goes through five stages within 

this process; the first two, agenda-setting and matching, comprise the initiation phase or when 

information is collected, and planning begins. After this phase the innovation is either adopted or 

rejected. Proposal of the project represents completion of the initiation phase. The next phase is 

implementation which includes redefining/restructuring, clarifying, and routinizing stages. Steps 

in this phase are involved in implementing the innovation within the organization.  

The second component within the time element is adopter categories, or how inclined a 

member within the social system is likely to adopt the innovation (Lundblad, 2003). Adopter 

categories lay on a continuum from innovators, early adopters, and early majority to late 

majority and laggards. Innovators seek out innovations, early adopters are open to change but 
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are less risky, and early majority tend to adopt innovations just before the average member. The 

late majority are slow to adopt and skeptical, and the laggards are content with maintaining the 

current processes and are not interested in new ideas.  

The final component within the time element is the rate of adoption, or the speed at 

which the innovation is adopted (Lundblad, 2003). Adoption of an innovation tends to follow an 

S-shaped curve where a small amount of people initially adopts the innovation but as time 

increases, the rate increases until it levels off. Several factors, including the characteristics of the 

innovation can speed or slow down adoption, but it depends on the decision process and how 

likely the innovation aligns with the organization’s values. 

Social System 

The last element of the theory is the social system (Rogers, 2003). The social system 

comprises a group of people with a common goal that links them together. Within the social 

system, opinion leaders are essential for influencing members due to their expertise and are at the 

center of the interpersonal communication network (Lundblad, 2003). The social system from 

which the integration occurred included anesthesia providers and nurses who take care of 

pediatric surgical patients in the PACU. The opinion leaders were involved with recruitment for 

participation in the educational presentation to gain the most power from their influence and a 

larger turnout. This included the chief certified registered nurse anesthetist (CRNA), the Director 

of Quality within the anesthesia department, and the PACU manager. 

This project was prepared with the Diffusion of Innovation Theory as a theoretical 

framework. The PAED scale will be a challenging innovation for providers at the LCH to adopt. 
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Opinion leaders within the social system assisted to increase adoption rate and in organizing the 

educational presentation where diffusion of the innovation within the organization took place. 

Literature Synthesis 

Evidence Search  

A literature search was conducted to identify the current evidence surrounding PED and 

the use of the PAED scale for identification and treatment (Appendix H). The research databases 

Medline, Cumulative Index to Nursing and Allied Health Literature (CINAHL) and PubMed 

were utilized to identify the current literature. Key terms used for the search included pediatric, 

emergence, delirium, agitation, algorithm, scale, treatment, and protocol. The term “and” or 

“or” were used to broaden search criteria. Inclusion criteria comprised of literature in the English 

language, availability of full text, and publications within the past 10 years. There were initially 

156 articles; after removing duplicates and irrelevant articles, 29 articles were chosen for the 

final synthesis of literature and appraisal of evidence. These articles included three level I 

systematic review/meta-analyses, 12 level II randomized control trials (RCTs), four level III 

systematic reviews, three level IV observational studies, and one level VI descriptive study along 

with several other peer reviewed articles.  

Comprehensive Appraisal of Evidence 

Pediatric Anesthesia Emergence Delirium Scale 

Development. The PAED scale was created by Sikich and Lerman (2004) and has been 

deemed valid and reliable by the multiple high-quality studies testing the use of this scale. Many 

of the articles used for development of this project referenced measuring the severity of PED 

using the PAED scale. Compared to the commonly used Level of Consciousness-Richmond 
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Agitation and Sedation Scale (LOC-RASS), the PAED scale is a more sensitive measure of PED 

(Stamper et al., 2014). The PAED scale offers a validated way of measuring the incidence of 

PED within a facility (Stamper et al., 2014). Methods of risk reduction may prove to be 

ineffective if there is no standardized tracking system. 

The scale was originally designed for use in children 18 months to six years of age, and 

in children assigned an American Society of Anesthesiologists physical status class I or II 

(Sikich & Lerman, 2004). Other exclusion criteria for use of the scale include children at risk for 

malignant hyperthermia, children who do not speak the same language as the assessor, and 

children with pre-existing cognitive or behavioral disorders (Sikich & Lerman, 2004). 

Assessments should be performed every five minutes starting from when the patient wakes up to 

at least 30 minutes, beyond which the likelihood of developing PED is greatly reduced (Sikich & 

Lerman, 2004; Eshetie et al., 2020; Abbas et al., 2019). 

Differentiating Emergence Delirium from Pain. The PAED scale distinguishes 

symptoms of delirium from pain or other pathological etiology (Sikich & Lerman, 2004). The 

first three questions regarding eye contact, purposeful movement, and awareness of surroundings 

are elements of delirium (Byun et al., 2018). The last two questions regarding restlessness and 

inconsolability are elements of pain (Somaini et al., 2016). If the provider scores a child high on 

the questions of pain and low on the questions of delirium, then the child should be treated with 

pain medication first (Somaini et al., 2016; Stamper et al., 2014). This scale aids in appropriate 

and timely management of PED and facilitates incidence tracking (Stamper et al., 2014). 

Children can have overlapping features of pain and delirium; an algorithm (Figure 2) may 

be helpful in aiding providers how to differentiate between the two presentations (Somaini et al., 
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2016). According to the algorithm, the provider should observe the child during the first 5 

minutes after eye opening. If the child cannot make eye contact with the provider and/or 

caregiver and is not aware of their surroundings, then the child has PED and treatment for PED 

should be considered. If the child can make eye contact and is aware of their surroundings but 

they are crying, have an abnormal expression, and are inconsolable, then the child has pain and 

treatment for pain should be considered. If the provider is uncertain about the etiology, and it is 

reasonable to do so, the provider should wait for a period of five minutes and then reassess the 

child using the same algorithm. If it is still unclear, treatment for pain should be the primary 

concern. 

Figure 2 

Differentiating PED and Pain: An Algorithm 

 
Note: From “Emergence delirium or pain after anaesthesia—how to distinguish between the two in young children: 
a retrospective analysis of observational studies,” by M. Somaini, T. Engelhardt, R. Fumagalli, & P. M. Ingelmo, 
2016, British Journal of Anesthesia, 116(3), 377-383 (https://doi.org/0.1093/bja/aev552). 
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Risk Factors 

The most effective management of PED is preventative (Reduque & Verghese, 2013). 

Several articles discuss the factors that make PED more likely. Risk factors can be further 

divided into several categories: anesthesia-related, patient-related, and procedure-related. 

Anesthesia Related Risk Factors. Anesthesia related risk factors either increase or 

decrease the risk of PED and are described by the type of anesthetic, length of anesthesia time, 

rapid versus slow emergence, and the addition of adjuvant anesthetics. Many studies agree that 

the use of sevoflurane or other volatile agents, contributes to an increased incidence of PED 

(Abbas et al., 2019; Begum et al., 2019; d’Eon et al., 2020; Menser & Smith, 2020; Ramlan et 

al., 2020). Intravenous (IV) anesthetics, such as propofol, dexmedetomidine, and ketamine 

resulted in a decreased incidence in PED (Abbas et al., 2019; Begum et al., 2019; d’Eon et al., 

2020; Kawai et al., 2019; Manning et al., 2020; Ng et al., 2019; Peker & Polat, 2020; Qian et al., 

2020; Rao et al., 2020; Shi et al., 2019; Tang et al., 2019; Zhang et al., 2019). Korkmaz et al. 

(2019), studied the difference between reversal agents (sugammadex versus neostigmine and 

atropine) and found sugammadex to be associated with lower incidence of PED. The induction 

technique (mask versus IV) and choice of premedication may also contribute to increased 

incidence in PED (Menser & Smith, 2020; Qian et al., 2020; Wang et al., 2020). Pain relief with 

sufentanil compared with fentanyl improves analgesia and lowers the incidence of PED (Xu et 

al., 2020). 

Patient Related Risk Factors. Patient-related factors that increase incidence of PED 

include age and temperament. Preschoolers aged 2-5 years old are at highest risk, but PED can 

occur in children older than 5 (Ali et al., 2020; Peker & Polat, 2020; Rao et al., 2020; Reduque & 
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Verghese, 2013). High levels of preop anxiety and difficult parental separation predict 

postoperative occurrence of PED (Jooma et al., 2020; Eshetie et al., 2020; FitzSimons et al., 

2017). Male gender has also been associated with higher risk (Menser & Smith, 2020; Pradeep et 

al., 2017). Pharmacological and nonpharmacological methods (such as dexmedetomidine or 

video gaming devices) to minimize preop anxiety decreases incidence of PED (Byun et al., 2018; 

Hashimoto et al., 2020; Li et al., 2018; Menser & Smith, 2020; FitzSimons et al., 2017). 

Procedure Related Risk Factors. Procedure-related factors describes the types of 

surgical procedures associated with increased incidence of PED. This includes tonsillectomy 

with or without adenoidectomy (Ali et al., 2020; Cho et al., 2020; Jalili et al., 2019; Zhang et al., 

2019; Shi et al., 2019), dental procedures (Jooma et al., 2020; Kawai et al., 2019; Wang et al., 

2020), other otorhinolaryngology procedures (Rao et al., 2020), ophthalmologic procedures 

(Pradeep et al., 2017), and head and neck surgeries (Menser & Smith, 2020). Procedures that are 

shorter in length (approximately < 15 minutes) are associated with an abrupt discontinuation of 

the anesthetic and do not allow for more preventative interventions, therefore, may be associated 

with an increased risk of PED (Menser & Smith, 2020). 

Strengths of Evidence 

A major strength of evidence is that all studies reviewed support the use of a validated 

scale for identification, proper management, and incidence measurement (Menser & Smith, 

2020). Decreasing the incidence of PED through risk reduction can only begin with 

implementation of a validated measurement tool. The majority of studies utilized the PAED scale 

for assessment of PED. Another strength of evidence is the consensus regarding risk reduction 

by utilizing pharmacological and nonpharmacological methods associated with decreased 
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incidence of PED. Anesthetic induction with IV anesthetics, although physically challenging in 

young children, is strongly associated with lower incidence of PED over inhaled induction with 

sevoflurane (Chandler et al., 2013; Reduque & Verghese, 2013). Measures to reduce preop 

anxiety by either parental involvement or preconditioning prior to surgery has been proven to 

reduce incidence of PED (Hashimoto et al., 2020); FitzSimons et al., 2017; Byun et al., 2018). 

Lastly, another strength is validated measurement tools, such as the PAED scale, are useful to 

distinguish delirium from pain or a pathological process, which is especially important because 

different treatments are required for different diagnoses (Stamper et al., 2014). 

Weaknesses of Evidence 

To date there is only one study that attempted to implement the PAED scale in a PACU 

setting and studied how it contributed to the reduced incidence of PED in the pediatric surgical 

population (Stamper et al., 2014). This article was also a QI project which does not rank as a 

high level of evidence. The algorithm to differentiate PED from pain has not been formally 

studied or proven valid and reliable. The exact dose and timing of adjuvant anesthetics has not 

been determined by the evidence (Rao et al., 2020; Begum et al., 2019; Manning et al., 2020; 

Zhang et al., 2019b). There is disagreement in the literature as to how to manage very quick 

surgical cases, which are known to be associated with increased incidence of PED, but with the 

proposed risk-reducing treatments leads to the delay in emergence and discharge from the PACU 

(Ng et al., 2019; Reduque & Verghese, 2013).  

Gaps and Limitations 

There is no known standard educational presentation on the PAED scale that will result in 

improved knowledge of the scale for use in the PACU and it is unknown that educating both 
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anesthesia providers and PACU nurses will result in improved management of PED. Another 

major limitation of the literature is the exact etiology and methods of prevention of PED remains 

unknown. 

METHODS 

Project Design 

This QI project was intended to improve the knowledge of PACU staff and anesthesia 

providers regarding use of the PAED scale for rapid assessment of children experiencing PED. 

Anesthesia providers will benefit from the improved communication with PACU nurses when 

discussing necessity of interventions for patients. During a staff meeting, participating providers 

viewed a PowerPoint presentation comprised of the significance of PED and the PAED scale, 

use of the scale in the clinical setting, how to differentiate PED from pain using an algorithm, 

and how implementation of the scale may improve the department’s ability to measure incidence 

of PED. 

To measure improvements in knowledge, a post-pre-survey (PPS) (Appendix D) was 

administered following the presentation. The PPS was used to evaluate the effectiveness of the 

educational presentation by assessing participants’ perceptions of change in their knowledge 

(Kanevsky, 2016). The survey was given at the end of the educational presentation and asked the 

participant to rate their perceived knowledge twice on the same outcome, first as they perceived 

it before the presentation and second after the presentation (Kanevsky, 2016). This process 

provides the principal investigator (PI) with quantitative data regarding whether participants 

perceive their knowledge and confidence to have improved following education. The secondary 

benefit of the survey is that it gathers demographic data such as frequency and length of time the 
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participant provides direct care to postoperative pediatric patients, education level, and position 

within the organization. 

Model for Implementation 

Model for Improvement (MFI) 

The Model for Improvement (MFI) and the plan-do-study-act (PDSA) cycle (Figure 3) 

was used to guide the implementation of this QI project at LCH. The MFI is a widely used tool 

recommended by the Institute for Healthcare Improvement (IHI) to guide the foundation for 

successful QI projects (Langley et al., 2009). The first step is to establish the aim, or goal, of the 

project, what changes will be made, and how changes will be measured. For this project, the goal 

was to improve providers’ knowledge and familiarity with the PAED scale. The proposed change 

to ensure the aim will be met was to conduct an educational presentation on the PAED scale. 

Measurement took place by analyzing PPS scores to determine if there was an improvement in 

perceived knowledge. 
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Figure 3 

Model for Improvement 

 
Note: Adapted from “The Improvement Guide: A Practical Approach to Enhancing Organizational Performance” by 
G. J. Langley, R. Moen, K. M. Nolan, T. W. Nolan, C. L. Norman, & L. P. Provos, 2009, 2nd ed., Jossey-Bass.  

Plan-Do-Study-Act (PDSA) Cycle 

After completing the first part of the MFI, the second part is a cycle that leads to testing 

the proposed change (Langley et al., 2009). PDSA cycles test changes on a small scale to ensure 

they are effective and meet the intended aims of the project. Modifications can be made to the 

plan and the change can be implemented again. The cycle may be repeated as many times as 

necessary until the intervention successfully meets the aim. This ensures the intervention is 

tested in a smaller environment that can be easily studied before implementation occurs in a 

more wide-spread, permanent environment.  

  



 

 
28 

Plan 

The cycle starts with planning; the team must gather to propose a plan about how the 

project will be implemented. In this phase, objectives must be outlined, questions and predictions 

are made, tasks are assigned, and a method for data collection is determined (Langley et al., 

2009). For this QI project, the plan involved outlining the educational presentation objectives, 

gathering necessary evidence-based research, creating recruitment materials, and designing the 

survey for data collection.  

Do 

The next step of the cycle is to implement the plan. This involved recruiting participants 

through emails and posted flyers, conducting the educational presentation, and administering the 

survey. Participants were encouraged to fill out the survey, but it was not required. The 

improvement can only be measured if participants watch the presentation and complete the 

survey. 

Study 

The next step of the cycle is to study the effects of the intervention and make changes as 

necessary. The results of the survey were analyzed to determine if there was an improvement in 

knowledge. The project will be considered successful if there is a measured improvement in 

provider knowledge. A secondary aim of the intervention and survey was to assess if providers 

perceived the knowledge gained will be beneficial to their practice. Participants were encouraged 

to share if they perceive any barriers to using the PAED scale in their practice. With the data, 

benefits, and barriers collected from the surveys, results were studied prior to any further 

implementation. 
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Act 

The last step is to act on the results of the study. If there is a measured improvement in 

knowledge gained by providers after attending the educational presentation, and the perceived 

barriers have been addressed, then the intervention can be considered a success and no further 

changes need to be made. If problems are detected, changes can be made and the PDSA cycle 

repeats itself (Langley et al., 2009). When the process is deemed a success and no further 

changes are needed, QI leaders can use materials from the educational presentation to spread the 

information to every anesthesia provider and PACU nurse in the department. The PAED scale 

becomes the cognitive tool that can then be implemented into the assessment documentation, and 

the incidence of PED can be formally measured for future QI projects.  

Setting and Stakeholders 

The setting for this project was a 289-bed acute care pediatric hospital in northeastern 

Ohio. The hospital has a level III NICU and a level II trauma unit and performs close to 20,000 

pediatric surgeries each year. Approximately 10 operating rooms are in use at the main hospital, 

and four are in use at the outpatient surgery center. The hospital manages all pediatric surgical 

cases except transplants and works closely with the Cleveland Clinic treating patients with 

congenital heart disease (J. Lewis, personal communication, January 30, 2021). Some 27 

anesthesia providers are employed by the hospital: 17 pediatric anesthesiologists and 10 pediatric 

CRNAs. The PACU contains 10 beds and employs 30 nurses. At the time of this project, a 

validated tool for accurate assessment and measurement of PED was not in use at this facility. 

The stakeholders for the project were all anesthesia providers, PACU registered nurses, 

and pediatric surgical patients along with their caregivers. Stakeholders are meant to benefit from 
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the purposed intervention, either directly by gaining knowledge, or indirectly by improved 

quality of care (Polit & Beck, 2012). Following a needs assessment, it was discovered that there 

was no formal way of tracking the incidence of PED at this facility. This is important for 

designing future QI projects that focus on interventions to decrease the incidence. Therefore, 

under guidance from the director of quality in the anesthesia department, it was decided the 

implementation of an assessment tool would be the first step and the best way to measure the 

incidence of PED in their patient population. 

Planning the Intervention 

The intervention for this DNP project was an educational presentation for anesthesia 

providers and PACU nurses on the utility of the PAED scale. After attaining Institutional Review 

Board (IRB) approval, volunteer participants were recruited via email to join the educational 

presentation held during a regularly scheduled staff meeting in order to not take time out of the 

OR schedule and delay the start of cases. The presentation occurred on October 5, 2021 and took 

approximately 30 minutes in length. The presentation contained evidence-based research 

pertaining to PED and the PAED scale. This was a PowerPoint presentation in an online meeting 

format to allow for open discussion. The presentation started with the objectives, a description of 

PED and its significance, the risk factors for development of PED, and the interventions known 

to reduce the incidence. The main part of the presentation was about the PAED scale, its 

significance, and how it is used as a cognitive tool to assess pediatric surgical patients. With the 

ability to measure the incidence, future QI projects can focus on risk reduction of PED. 

Participants were given a link to the survey via email at the end of the presentation and 

encouraged to fill it out the same day. Participants were advised the survey should take no more 
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than 10 minutes to complete and consisted of four demographic questions in addition to the PPS. 

Surveys could be completed at a later date, but no more than two weeks following the 

presentation. The PI’s contact information was displayed on the survey and the recruitment 

email. 

Predicted barriers to implementation of this intervention were lack of time for in-person 

presentation and too few survey forms returned to perform statistical analysis. Due to the current 

department policy, there were no in-person meetings, therefore the presentation was given during 

a virtual team meeting and PPS tool was converted to electronic format and emailed to all staff 

members immediately following the online presentation. If there was a lack of returned surveys, 

then reminder emails to complete the surveys would have been sent out the week following the 

presentation.  

Participants and Recruitment 

Intended participants for this QI project included anesthesia providers and PACU nursing 

staff at LCH who provide post-operative care to pediatric surgical patients. If other staff 

members had participated in the educational presentation, their scores would not have been 

counted in the data collection process to reduce bias in results. This was determined by the 

demographic information provided on the survey. Volunteer participants were recruited using 

flyers (Appendix C) which were sent via email from the chief CRNA and PACU nurse manager. 

Emails containing the presentation information, the title of the project, the PI’s contact 

information, the time, date, and link to join the meeting, as well as a brief explanation of what to 

expect if participating were sent to the anesthesia and PACU departments. 
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During the teams meeting, a number of participants was shown and recorded. Participant 

names were not recorded to maintain anonymity. It was not known whether those that were 

present during the meeting were from anesthesia or PACU department as all had the same link 

and ability to join the meeting.  

Consent and Ethical Considerations 

The flyer and emails used for recruiting participants expressed that participation is 

completely voluntary. The email containing the PPS also contained a disclosure statement 

(Appendix B) which stated participation in the survey was voluntary and by completing the 

survey they agreed with the disclosure statement. Ethical principles guiding this project were 

beneficence, justice, and respect for human dignity (Polit & Beck, 2012). Beneficence was 

maintained through the use of an online educational presentation and anonymous survey link to 

minimize risk to the participants. Justice was maintained as all staff were invited to participate, 

and all were treated fairly with their privacy always respected. Respect for human dignity was 

maintained as participation in the study was optional, and at any time for any reason, a person 

could choose not to participate without recourse. 

Data Collection 

Survey questions for this QI project were created and stored in Qualtrics. Data was 

collected using the electronic version of the survey (Appendix D) which was sent out via email 

along with the disclosure (Appendix B). This could have been completed by participants on a 

desktop or smartphone. The entire survey consisted of four demographic multiple-choice 

questions, 11 project-related questions in a Likert scale format, and three follow-up questions 

two of which were multiple-choice, and one was fill in the blank. The 11 project-related 
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questions asked providers to rate their understanding of the presentation content on a 5-point 

scale ranging from “strongly disagree” to “strongly agree,” in two separate columns. The red 

column on the left represents their perceived understanding before the presentation, and the 

green column on the right represents their perceived understanding after the presentation. The 

PPS items consisted of knowledge-type questions (n = 7), attribute-type questions (n = 2), and 

future impact-type questions (n = 2). The PPS tool was modified from an instrument developed 

by Kanevsky (2016). The question immediately following the PPS was used to strengthen the 

internal validity of the tool; this question asked whether the participant felt the differences in the 

ratings from before and after the intervention were due to information from the educational 

session or other outside influences. The response to this question directly measured the 

effectiveness of the intervention. The last question asked the participant if they perceive any 

barriers to implementing the PAED scale in their facility, and if so, to describe those barriers. 

The PPS was designed to assess change in three distinct areas: competence, personal 

attributes, and future impacts (Kanevsky, 2016). Competence was assessed by measuring 

changes in knowledge and skill; questions a-g asked participants to rate their understanding 

about PED or the PAED scale. By presenting the background of PED and the importance of the 

PAED scale using evidence-based research, the providers’ knowledge and understanding will 

improve. Personal attributes were assessed by measuring changes in attitudes and beliefs. 

Providers rated their confidence using the PAED scale for assessment of PED in questions H and 

I. Future impacts are what providers perceive as beneficial changes and this was evaluated with 

questions J and K by assessing participant’s eagerness to be part of the change in practice. The 
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PPS tool measured whether providers thought their knowledge, attitudes, and confidence in the 

utility of the PAED scale improved after participating in the educational presentation. 

Participants were encouraged to stay after the educational presentation to complete their 

surveys, but it was not required as participation was voluntary. Surveys were collected online via 

an anonymous link for which only the PI had access to the results. The online survey collected 

no personal identifying information from the participants. 

Data Analysis 

All responses from participants were collected electronically using Qualtrics and coded 

for complete analysis. Qualtrics is an online platform for creating scholarly surveys and 

analyzing research responses (Qualtrics Surveys, n.d.). Statistical analysis provided a measure of 

improvement in knowledge and perceived benefits of implementing the PAED scale. 

The use of multiple-choice questions in a post-pre-design reduces bias because the same 

sample of participants is tested before and after the intervention on one single form (Kanevsky, 

2016). Therefore, unless people choose not to participate fully, the data collected is 

representative of the same sample of participants. The study design demonstrates rigor as the 

PPS more accurately measures a person’s improvement in knowledge by assessing what they 

know against a singular standard. Project designs that use a pretest before an educational 

presentation do not accurately reflect how much knowledge a person thinks they have on the 

subject because people do not know what they don’t know until they’ve learned something new 

(Kanevsky, 2016). 

Likert scale questions are usually scored numerically with a higher score correlating to a 

higher level of agreement with the statement and a lower score correlating to lower level of 
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agreement (Polit & Beck, 2012). For the PPS, the scores were coded 1-5 with “strongly disagree” 

equaling “1” and “strongly agree” equaling “5.” The higher the total score, the more strongly the 

participant agrees with the statement. Assuming normal distribution, a mean and standard 

deviation was calculated. Scores were totaled for the “before” column and the “after” column 

and if mean scores are higher in the “after” column this shows an improvement in knowledge 

following the educational presentation. Paired sample t-tests were performed to determine if the 

difference in the means is statistically significant (Qualtrics, 2021). If there is an improvement in 

knowledge, an inference can be made this signifies a successful implementation of the project.  

RESULTS 

Outcomes 

This section presents the results of data analysis including the quantitative survey results 

and any answers to the open-ended qualitative question. Demographics are described and key 

findings are highlighted. The survey link was sent out electronically following a PowerPoint 

presentation to the anesthesia providers and PACU nurses which took place on October 5, 2021, 

via a virtual meeting room. The electronic survey was left open for a period of two weeks, after 

which the survey link was inactivated. There were 30 people who attended the virtual 

educational session and nine people completed the survey for a response rate of 30.0%. One 

survey was submitted partially complete for demographic data. Demographic data from the 

survey demonstrated eight out of nine of the participants were anesthesia providers (88.9%), one 

participant did not indicate their role as either anesthesia provider or registered nurse. Most 

respondents were CRNAs (62.5%); there were three physician anesthesiologists (37.5%). The 

majority of respondents have practiced for less than 10 years (62.5%) and provide direct care to 
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children in the PACU on a full-time basis (87.5%). Only the respondents that identified as 

physician anesthesiologists had a doctorate degree as their highest level of education (33.3%). 

Demographic characteristics are listed in Table 2. 

Table 2 

Demographic Characteristics of Participants (n = 9) 

Survey Question Response Frequency Percent 

#1 – Time Spent with 
Pediatric PACU Patients 

Full-time 7 87.5% 
Part-time 1 12.5% 

 

#2 – Years of 
Experience 

0 – 1 2 25% 
2 – 4 2 25% 
5 – 7 1 12.5% 
8-10 1 12.5% 
> 10 3 37.5% 

 

#3 – Level of Education 

Associate degree 0 0.0% 
Bachelor’s degree 1 11.1% 
Master’s degree 5 55.6% 
Doctorate degree 3 33.3% 

 

#4 – Provider Type 
Registered nurse 0 0.0% 

CRNA 5 62.5% 
Physician Anesthesiologist 3 37.5% 

All respondents (n = 9) answered the project-related questions. As mentioned previously, 

the Likert-scale questions were coded numerically to statistically analyze the results. Strongly 

disagree = 1, disagree = 2, neutral = 3, agree = 4, and strongly agree = 5. There were three 

distinct categories of questions asked on the PPS: knowledge-type questions (n = 7), attribute-

type questions (n = 2), and future impact-type questions (n = 2). The higher the numerical score, 

the more the respondent agreed with the question. A participant demonstrated improvement in 
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perceived knowledge and understanding by entering a higher number in the after column than the 

before column for the same question. A higher mean score for all respondents in the after column 

was indicative of improvement in knowledge of all participants, and this was necessary to 

determine if the goal of the QI project was met. 

The mean scores for each returned survey were calculated individually from the before 

and after columns to determine if there was an improvement in knowledge following the 

educational presentation. Next, the means within each category were calculated to determine 

where the biggest change had occurred. The percent improvement was calculated to determine 

by what percentage had the mean scores improved. A paired sample t-test was performed to 

determine if the difference in the means was statistically significant by an alpha less than 0.05. 

These calculations were used to determine if the QI project was successful in its goal to improve 

overall knowledge. This data is presented in Table 3. 

Table 3 

Effect of Intervention: Analysis and Paired Sample Statistics Before and After Educational 
Presentation (n = 9) 

Survey Questions 
Mean 

BEFORE 
(SD) 

Mean 
AFTER 

(SD) 

Percent 
Improvement 

T-
score 

P-value (2-
tailed) 

Alpha = 
0.05 

ALL (n=11) 3.68 (0.74) 4.47 (0.58) 21.4% 2.84 0.02 

Knowledge (n=7) 3.60 (0.83) 4.49 (0.59) 24.7% 2.94 0.02 

Personal Attributes (n=2) 3.72 (0.91) 4.44 (0.73) 19.4% 2.23 0.06 

Future Impacts (n=2) 3.89 (1.05) 4.44 (0.53) 14.1% 1.25 0.25 

 

  



 

 
38 

No respondents demonstrated a decrease in perceived knowledge. Two respondents 

(22.2%) demonstrated no improvement in knowledge. One respondent (11.1%) rated their 

perceived knowledge a perfect score for both before and after the presentation but indicated their 

perceived knowledge was “mostly due to the educational presentation” for question 7. Only one 

respondent indicated their improvement in perceived knowledge was “mostly due to other 

factors” on question 7. One respondent indicated they believed there existed potential barriers to 

implementing the PAED scale at their facility and noted “variability of scoring patients” as a 

potential barrier. There was no correlation between mean scores and professional role or time 

spent in the professional role or at the bedside. 

DISCUSSION 

Summary 

The incidence of PED at this facility is unknown; implementation of a tool to allow for 

objective measurement aids in assessing the significance of PED in order to focus on risk 

reduction strategies. The PAED scale is a highly sensitive diagnostic cognitive tool anesthesia 

providers and PACU nurses can utilize to determine if a child is experiencing PED and help 

guide treatment. The purpose of this QI project was to assess providers’ perceived improvement 

in knowledge of PED and the PAED scale following an educational presentation. The goal was 

for the educational presentation to improve knowledge of PED and the PAED scale, and foster 

confidence using the PAED scale to assess pediatric patients in the PACU setting. 

A total of 30 participants were present during the virtual educational session. Nine 

completed the survey; data was collected and analyzed in order to determine if there was a 

difference in the scores from before and after the presentation and whether that difference was 
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statistically significant. The key finding of this successful QI project is that there was a 

statistically significant improvement in provider knowledge following an educational 

presentation. As expected, knowledge-type questions contributed the most to this result. Another 

key finding is most respondents indicated the improvement in knowledge was due to the 

presentation itself and no other factors. The fact that all respondents answered the project-related 

questions in both the before and after columns demonstrates the usefulness of the PPS in QI 

projects to limit attrition rate of participants.  

Interpretation 

The results demonstrate there was a statistically significant improvement in perceived 

knowledge following implementation of the intervention. This indicates that knowledge about 

how to recognize PED and utilize the PAED scale in the practice setting improves following the 

educational presentation at this facility. This project adds to the body of evidence that an 

educational presentation is an effective method to improve provider knowledge and utilization of 

a new cognitive tool. The PDSA cycle can be used to successfully implement new interventions 

within a clinical setting such as the PAED scale. Following the department-wide training with 

the educational presentation, implementation of the PAED scale into the PACU charting system 

can begin. This can encourage future QI projects that focus on risk reduction with a standardized 

method of incidence tracking.  

Implications (Practice, Education, Research and Policy) 

The successful completion of this QI project demonstrates educational presentations 

constructed from current best evidence can be utilized to improve knowledge on a subject such 

as a new diagnostic screening tool. The implications for practice include more knowledgeable 
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clinicians who can provide evidence-based care at the bedside utilizing the new cognitive tool. 

With new knowledge regarding incidence and outcomes changes to the future management of 

PED which can lead to an overall improvement in the quality of care. 

An educational presentation is a successful method for reaching many people within an 

organization. Presentations can be recorded and re-watched, sent to multiple departments via 

email, and posted on the facility’s intranet. Implications for education include providing easier 

access to evidence-based resources for providers who require training or re-training on a topic 

that is relevant to their area of practice. 

This QI project will serve as the impetus for future research at LCH. Following 

implementation of the PAED scale, the baseline incidence of PED can be measured, and future 

QI projects can focus on methods of reducing that incidence by altering the anesthetic techniques 

and/or perioperative experience for the child. Once a significant reduction in PED is achieved, 

dissemination of the technique can promote further research into this area. This has implications 

for policy in that new policies can be written to promote the standardization of evidence-based 

care for the pediatric surgical population. 

Limitations 

There were several limitations to this QI project. First, the educational presentation took 

place at the anesthesia’s department regularly scheduled meeting. For PACU nurses to attend, a 

link to the virtual meeting was sent to the department about a week in advance. It is unclear 

whether the PACU nurses received the email or were able to access the meeting because out of 

the nine surveys returned, none indicated they were a nurse, however one survey returned did not 

indicate their role at the facility. Without nurses among the respondents, one cannot say for sure 



 

 
41 

educational level or provider role influenced the results. Second, the response rate for the survey 

was rather low at 30%, or only nine participants. A higher number of participants could have 

provided a more statistically significant result.  

DNP Essentials Addressed 

Successful completion of this QI project fulfilled the requirements of several DNP 

essentials as described by American Association of Colleges of Nursing (AACN) (2006). These 

essentials are displayed in Table 4. 

Table 4  

DNP Essentials Met 

DNP Essential Essential Details Application to Project 

Essential I: Scientific 
Underpinnings for Practice 

Integrate nursing science and science 
from other disciplines as the basis for 
practice; utilize science-based theories 
and concepts; to develop and evaluate 
new practice approaches based on 
nursing and other theories. 

Roger’s Diffusion of Innovation theory 
is used as a theoretical framework to 
describe how an educational 
presentation can improve the 
knowledge of the PAED scale. 

Essential II: Organizational 
and Systems Leadership 

The ability to conceptualize new care 
delivery models that are based in 
nursing science and are feasible within 
the organization’s systems. Demonstrate 
proficiency in quality improvement 
strategies and in creating and sustaining 
changes at the organizational level. 

This QI project entailed providing an 
educational presentation on the PAED 
scale. It was offered to multiple 
departments within the organization to 
facilitate collaboration between 
professionals. The PAED scale will be 
implemented into the charting system at 
a future date for sustainability. 

Essential III: Clinical 
Scholarship and Analytical 
Methods for Evidence-
based Practice 

Scholarship and research, dissemination 
and the translation of research into 
practice. 

Literature was reviewed and analyzed 
to guide the project’s focus and 
scientific background. An educational 
presentation was created based on 
current evidence. 

Essential IV: 
Information/Systems 
Technology 

Using information/Systems technology 
to support and improve health care and 
provide leadership. 

Information technology was used to 
perform extensive literature searches; 
the educational presentation was 
conducted virtually to improve access 
across multiple departments. 
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Table 4 – Continued  

DNP Essential Essential Details Application to Project 

Essential VI: 
Interprofessional 
Collaboration for 
Improving Patient and 
Population Health 
Outcomes 

Facilitate effective collaboration of 
multiple professions for the benefit of 
the patient and/or population. 

Multiple different professional roles 
were targeted for education including 
physician anesthesiologists, CRNAs, 
and PACU nurses. 

Essential VIII: Advanced 
Nursing Practice 

Able to demonstrate advanced levels of 
clinical judgement, systems thinking, 
and accountability in implementing 
evidence-based care to improve 
outcomes.  

The education provided in this QI 
project prepares anesthesia providers 
and PACU nurses to effectively 
evaluate for the presence of PED in 
order to improve management and 
outcomes for the pediatric surgical 
population. This project was led by a 
DNP-SRNA. 

Note: Adapted from “The Essentials of Doctoral Education for Advanced Nursing Practice,” by American 
Association of Colleges of Nursing, 2006. (https://www.aacnnursing.org/DNP/DNP-Essentials) 

Conclusions 

The current DNP project determined there was a significant improvement in knowledge 

following an educational presentation on PED and the PAED scale. The incidence of PED is 

currently unknown, therefore implementation of the PAED scale in the PACU charting system is 

a method for quantitatively assessing the incidence. The PAED scale is a cognitive tool that can 

be used by the PACU nurses to assess if a child is experiencing PED and communicate their 

assessment to the anesthesia provider in order to properly manage the patient’s condition. 

Knowledge of PED and the intimate details of the PAED scale improves the likelihood of correct 

identification and management. Assessing the incidence of PED in this facility will assist 

organizational leaders in planning future QI projects focusing on risk reduction. 
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Plan for Sustainability 

Clinical coordinators from LCH were instrumental in assisting the principle investigator 

(PI) with implementation of the educational presentation. Armed with the knowledge that the 

educational presentation does in fact improve knowledge, the presentation will be made available 

to everyone in the anesthesia and PACU departments. Following the training of everyone within 

those departments, the PAED scale can be implemented into the PACU charting system. After a 

period of time, a baseline incidence of PED can be assessed using tracking information from the 

PAED scale. This baseline incidence can be compared to average incidences in other facilities 

and if found unacceptable, or if the incidence is trending upwards, QI projects focusing on risk 

reduction can begin. This project provides multiple resources for acceptable methods in reducing 

the risk of PED, but they can only be employed after the incidence of PED is known in order to 

determine if those methods are in fact improving the quality of care. 

Plan for Dissemination 

The findings from this DNP project will be presented to the anesthesia department at the 

LCH in the form of an Executive Summary as well as a poster at the AZANA Sun & Fun 

Conference in Scottsdale, AZ in March 2022. 
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APPENDIX A: 

SITE APPROVAL/AUTHORIZATION LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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Practice Improvement by Implementing the Pediatric Anesthesia Emergence Delirium 
Scale  

By Kelly McMahon 
 
The purpose of this Doctor of Nursing Practice (DNP) project is to improve healthcare outcomes 
through translation of current knowledge into practice within Akron Children’s Hospital. The 
goals are to improve knowledge, identify barriers, and evaluate the change in perceived benefit 
of implementation of the Pediatric Anesthesia Emergence Delirium (PAED) scale following an 
educational presentation. 
 
If you choose to take part in this project, you will be asked to watch an educational presentation 
regarding pediatric emergence delirium and the pediatric anesthesia emergence delirium scale. 
Following the presentation, you will be asked to complete a survey. The survey will take 
approximately 10 minutes to complete, and the presentation will take about 20 minutes. There 
are no foreseeable risks associated with participating in this project. You will receive no 
immediate benefit from your participation. Your responses are anonymous. Your name will not 
be collected or linked to your answers. 
 
If you choose to participate in the project, participation is voluntary, refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 
any time from the project. In addition, you may skip any question that you choose not to answer. 
By participating, you do not give up any personal legal rights you may have as a participant in 
this project.  
 
This survey is used to assess the change in your understanding, beliefs, and confidence in 
utilizing the PAED scale for assessment of PED in your facility before and after the educational 
presentation. Please answer honestly. The goal is to assess what you’ve learned from the 
presentation and thereby improve your knowledge regarding the utility of the PAED scale. Your 
answers will be quantitatively analyzed for statistical significance.  
 
For questions, concerns, or complaints about the project, you may call Kelly McMahon, RN, 
BSN, SRNA at 520-247-0892, kellymcm@email.arizona.edu or Judith Lewis, DNP, APRN, 
CRNA at jlewis2@akronchildrens.org or Nicole Marshall, CRNA at 
NMarshall@akronchildrens.org. 
 
I appreciate your time and participation. 
 
Completing and handing in this survey indicates your consent to participate in the study.  
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL AND FLYER) 
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Dear Akron Children’s Hospital Staff, 
 
 If you are an RN in the PACU or an anesthesia provider, you are invited to participate in 
an educational presentation to learn about pediatric emergence delirium and how to assess 
children using the Pediatric Anesthesia Emergence Delirium (PAED) scale. My name is Kelly 
McMahon, and I am a graduate student in the Nurse Anesthesia program at the University of 
Arizona. I have created a Quality Improvement project to help disseminate information regarding 
the PAED scale to your department.  
 The presentation will take approximately 30 minutes of your time and include time for 
discussion. A survey will follow the presentation. The presentation and survey are completely 
voluntary, and all answers are kept anonymous. The presentation is scheduled for October 5, 
2021 at 0700 via virtual Teams Meeting. I hope to see you there! 
 
If you have any questions, don’t hesitate to contact me. 
Kelly McMahon, BSN, RN, CCRN 
520-247-0892 
kellymcm@email.arizona.edu 
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APPENDIX D: 

EVALUATION INSTRUMENTS (DEMOGRAPHIC QUESTIONNAIRE, QI PROJECT 

QUESTIONS AND FOLLOW-UP QUESTIONS) 
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APPENDIX E: 

PARTICIPANT MATERIAL (POWERPOINT PRESENTATION WITH NOTES) 

 



 

 
56 

 



 

 
57 

 



 

 
58 

 



 

 
59 

 



 

 
60 

 



 

 
61 

 



 

 
62 

 



 

 
63 

 



 

 
64 



 

 
65 

 



 

 
66 

 



 

 
67 

 



 

 
68 

 



 

 
69 

APPENDIX F: 

PROJECT TIMELINE 
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Completion 
Date Planning Pre-

Implementation Implementation Evaluation 

6/1/21 
Virtual meet 

with 
stakeholders 

   

8/30/21 
 Send out 

emails/hang up 
flyers 

  

9/15/21  Send out reminder 
emails 

  

9/22/21 
  Conduct educational 

presentation/ 
administer PPS 

 

10/6/21 

   Collect 
remaining 

PPS/analyze 
data 

10/10/21 
Meet with 

stakeholders 
Revise 

education/make 
available online 

  

10/17/21 

  Submit for PAED 
scale to be added to 

PACU charting 
flowsheet 
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APPENDIX G: 

LITERATURE REVIEW GRID 
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Project Question: What is the evidence-based management of PED? 

Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

Abbas et al., 
2019 

Three minutes propofol after sevoflurane 
anesthesia to prevent emergence agitation 
following inguinal hernia repair in children: A 
randomized controlled trial. 

RCT • Propofol after sevoflurane results in 
less incidence of PED 

• Emergence times were longer in 
propofol group, but PACU times were 
similar  

• Supports use of IV anesthetics 
over volatile anesthetic (VA)  

• Supports use of propofol 
• Supports use of PAED scale 

Ali et al., 
2020 

Ketofol performance to reduce postoperative 
emergence agitation in children undergoing 
adenotonsillectomy. 

 • Children who received propofol and 
ketamine (3:1 mixture) compared to 
saline had significantly lower 
pediatric anesthesia emergence 
delirium (PAED) scores 

• Anesthesia was maintained with 
sevoflurane in all children 

• Advocates for use of the PAED 
scale 

• Advocates for the use of 
multimodal anesthesia (MMA) 
with propofol and ketamine as 
adjuvants 

Begum et al., 
2019 

Dexmedetomidine as bolus or low-dose infusion 
for the prevention of emergence agitation with 
sevoflurane anesthesia in pediatric patients. 

RCT • PAED scores were lower in children 
who received dexmedetomidine as a 
bolus rather than infusion 

• Supports use of 
Dexmedetomidine for prevention 
of PED 

• Advocates for use of PAED scale 

Cho, E. A. et 
al., 2020 

Comparison of single minimum dose 
administration of dexmedetomidine and 
midazolam for prevention of emergence delirium 
in children: A randomized controlled trial. 

RCT • Dexmedetomidine vs midazolam 
showed no difference in PAED scores 

• Dexmedetomidine did show higher 
efficacy of analgesia  

• Advocates for use of the PAED 
scale 

• Dexmedetomidine has more 
benefits over midazolam for 
postop pain 

d’Eon, B. et 
al., 2020 

The addition of intravenous propofol and 
ketorolac to a sevoflurane anesthetic lessens 
emergence agitation in children having bilateral 
myringotomy with tympanostomy tube insertion: 
a prospective observational study. 

Prospective 
observational 
study 

• No children who received sevoflurane 
plus propofol and ketorolac for 
myringotomy tube placement 
experienced PAED vs 4 who received 
sevoflurane alone. 

• Advocates for use of the PAED 
scale 

• Advocates for MMA with the 
use of adjuvant anesthetic agents 

Eshetie et al., 
2020 

Incidence and associated factors of emergence 
agitation after general anesthesia and surgery 

Prospective 
follow-up study 

• Highest incidence in preschool age  • Supports use of PAED scale 
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Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

among pediatric patients: A prospective follow-
up study. 

• Increased risk with difficult parental 
separation and isoflurane anesthesia 
maintenance 

• Supports risk reduction with 
propofol at end of case 

FitzSimons et 
al., 2017 

Effectiveness of preoperative intranasal 
dexmedetomidine, compared with oral 
midazolam, for the prevention of emergence 
delirium in the pediatric patient undergoing 
general anesthesia: A systematic review.  

Systematic 
Review 

• Preop anxiety is independent risk 
factor for PED 

• PAED scale is the only validated scale 
used for ED that is sensitive for 
pediatric population 

• Preop premedication to decrease 
anxiety – midazolam vs 
dexmedetomidine  

• Supports use of PAED scale 
• Supports use of risk reduction 

with reducing preop anxiety 
• Inconclusive regarding if 

dexmedetomidine leads to 
decreased incidence of PED 
when compared to midazolam 
for use in preop 

Hashimoto, 
Y. et al., 
2020 

Video glasses reduce preoperative anxiety 
compared with portable multimedia player in 
children: A randomized controlled trial.  

Prospective 
RCT 

• The use of video glasses rather than a 
portable multimedia player reduces 
pre-op anxiety 

• Preop medications were withheld  
• Assessed PAED scores at end of case 

which were not  

• Use of a preop anxiety scale – 
the modified yale preop anxiety 
scale 

• Advocates for use of PAED scale 
• Ability to reduce anxiety without 

the use of meds 
• Preop anxiety associated with 

high probability of PAED 
• No difference was found in 

PAED scores between the two 
groups 

Jalili et al., 
2019 

Comparison of effects of propofol and ketofol 
(ketamine-propofol mixture) on emergence 
agitation in children undergoing tonsillectomy. 

RCT • Children who received ketofol had 
lower incidence of PED than children 
who received propofol alone 

• Results were not statistically 
significant 

• Supports the use of MMA 
• Supports the use of the PAED 

scale 

Jooma, Z. et 
al., 2020 

Emergence delirium in children undergoing 
dental surgery under general anesthesia. 

Prospective 
descriptive 
study 

• Determine the incidence of PED 
following dental surgery under 
general anesthesia  

• Use of modified yale preop 
anxiety scale and the PAED 
scale 
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Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

Kawai et al., 
2019 

The effect of midazolam administration for the 
prevention of emergence agitation in pediatric 
patients with extreme fear and non-cooperation 
undergoing dental treatment under sevoflurane 
anesthesia, a double-blind, randomized study. 

RCT • Higher dose of midazolam 30 min 
before the end of the procedure, 
resulted in reduced PED on 
emergence but no difference in 
recovery after sevoflurane anesthetic  

• Supports the use of PAED scale 
• Less support for benzos for use 

in PED 

Korkmaz et 
al., 2019 

Does sugammadex decrease the severity of 
agitation and complications in pediatric patients 
undergoing adenotonsillectomy? 

RCT • Patients who received sugammadex 
had lower PAED scores than patients 
who received neostigmine and 
atropine for reversal of neuromuscular 
blockage (NMB) 

• Only study to compare different 
reversal agents to NMBs 

• Supports the use of PAED scale 

Manning et 
al., 2020 

Dexmedetomidine dosing to prevent pediatric 
emergence delirium. 

Investigative 
Review 

• Determine the best dose and timing of 
dexmedetomidine for prevention of 
PED 
o 0.5 – 2 mcg/kg bolus dose 
o Given over 5 – 10 min after 

induction 
• Delay in timing resulted in delayed 

emergence 
• Higher doses resulted in 

hemodynamic instability 
• Lower doses did not prevent PED 

• Studies reviewed included use of 
PAED scale or others 

• Dexmedetomidine has volatile 
agent sparing effects 

Menser & 
Smith, 2020 

Emergence agitation and delirium: 
Considerations for epidemiology and routine 
monitoring in pediatric patients. 

Review • Epidemiology of PED 
• Comparison of PED identification 

tools 
• Evidence-based best management 

strategies 
• Consequences of PED 

• Supports use of PAED scale 
• Supports the use of distraction 

technique and dexmedetomidine 
• Supports the use of MMA 

Ng et al., 
2019 

The effect of ketamine on emergence agitation in 
children: A systematic review and meta-analysis. 

Systematic 
review and 
meta-analysis 

• Ketamine associated with lower 
incidence of PAED 

• Supports use of PAED scale 
• Supports use of ketamine 
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Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

Peker, K., & 
Polat, R. 
2020 

Effects of intravenous and mask induction on 
post-operative emergence delirium in pediatric 
patients undergoing tonsillectomy with or without 
adenoidectomy. 

RCT • Mask induction vs IV induction – 
mask induction associated with 
increased rates of PED at all time 
intervals 

• Supports use of PAED scale 
• Supports use of IV anesthetics 

over VA 

Qian et al., 
2020 

Ketamine enhances intranasal dexmedetomidine-
induced sedation in children: A randomized, 
double-blind trial.  

RCT • Improved preop anxiety and intraop 
sedation with intranasal (IN) ketamine 
and dexmedetomidine versus 
dexmedetomidine alone 

• No difference in PED scores 

• Supports use of 
dexmedetomidine 

• Supports use of IN induction 
agents 

• Ketamine helps counteract the 
myocardial depression effects of 
dexmedetomidine 

Ramlan et 
al., 2020 

Efficacy of 0.5 mg/kg of propofol at the end of 
anesthesia to reduce the incidence of emergence 
agitation in children undergoing general 
anesthesia with sevoflurane. 

RCT • Propofol at end of procedure reduces 
incidence of PED with sevoflurane  

• Propofol lengthens time of emergence 

• Supports use of PAED scale 
• Strengthens evidence 

sevoflurane contributes to PED 

Rao et al., 
2020 

The effect of dexmedetomidine on emergence 
agitation or delirium in children after anesthesia-
A systematic review and meta-analysis of clinical 
studies. 

Systematic 
review and 
meta-analysis 

• Dexmedetomidine reduces the 
incidence of PED compared to 
multiple other sedatives excluding 
propofol and ketamine 

• Propofol and ketamine may be equally 
effective at reducing PED 

• Supports use of 
dexmedetomidine 

Reduque & 
Verghese, 
2013 

Paediatric emergence delirium. Review • Comparison of various scales used for 
PED 

• No consensus on true incidence of 
PED 

• Volatile anesthetics and anesthetics 
that result in rapid emergence increase 
the risk 

• Propofol, ketamine, 
dexmedetomidine, fentanyl, and preop 
analgesia are effective for decreasing 
risk 

• PAED scale is validated but 
complicated in clinical setting 

• Etiology is still uncertain 
• Supports use of IV over volatiles 
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Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

Shi et al., 
2019 

Dexmedetomidine for the prevention of 
emergence delirium and postoperative behavioral 
changes in pediatric patients with sevoflurane 
anesthesia: A double-blind, randomized trial. 

RCT • Dexmedetomidine after sevoflurane 
induction resulted in less PED than 
sevoflurane alone 

• Supports the use of 
dexmedetomidine 

• Supports the use of PAED scale 
• Supports the use of IV 

anesthetics over VA 

Sikich & 
Lerman, 
2004 

Development and psychometric evaluation of the 
pediatric anesthesia emergence delirium scale.  

 • Development and evaluation of a scale 
to measure pediatric emergence 
delirium 

• Determined the scales components 
• Determined the scales validity and 

reliability 

• Validates the PAED scale for 
clinical use 

Somaini et 
al., 2016 

Emergence delirium or pain after anaesthesia—
how to distinguish between the two in young 
children: A retrospective analysis of 
observational studies. 

Retrospective 
analysis  

• Data from three previous prospective 
observational studies 

• Four different rating scales used 
including FLACC, PAED, CHIPP, 
and CHEOP 

• 15% had both pain and ED 

• Supports the use of the PAED 
scale 

• Demonstrates reliability of other 
scales used for pain 

• Differentiates pain from ED 
• Provides algorithm for pain vs 

ED 

Stamper et 
al., 2014 

Identifying pediatric emergence delirium by using 
the PAED scale: A quality improvement project. 

QI project • Implementation of the PAED scale 
• Evaluating the effectiveness and 

fidelity of the PAED scale 

• Supports the use of the PAED 
scale 

Tang et al., 
2019 

Comparison of dexmedetomidine with propofol 
as sedatives for pediatric patients undergoing 
magnetic resonance imaging: A meta-analysis of 
randomized controlled trials with trial sequential 
analysis. 

Meta-analysis • Comparison of dexmedetomidine and 
propofol for sedation during MRI 

• Propofol demonstrated lower 
incidence of PAED scores but higher 
incidence of desaturation 

• Supports the use of propofol 
• Supports the use of PAED scale 

Wang et al., 
2020 

Comparison of intranasal dexmedetomidine and 
oral midazolam for premedication in pediatric 
dental patients under general anesthesia: A 
randomised clinical trial. 

RCT • Dexmedetomidine reduces PAED 
scores more than midazolam 

• Supports use of 
dexmedetomidine 

• Supports use of PAED scale 
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Pub. Year 
Author’s 

Last Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

• No significant difference between 
dexmedetomidine and midazolam for 
preop anxiety or intraop sedation 

Xu, N. et al., 
2020 

Sufentanil reduces emergence delirium in 
children undergoing transthoracic device closure 
of VSD after sevoflurane-based cardiac 
anesthesia. 

Retrospective 
analysis 

• Children given sufentantil rather than 
fentanyl had better PAED and FLACC 
scores in cardiac anesthesia 

• Advocates for use of PAED scale 
• Sufentanil is more effective than 

fentanyl at reducing PED scores 
and lowering pain scores  

Zhang et al., 
2019a 

Effect of ultrasound-guided lumbar plexus block 
on emergence agitation in children undergoing 
hip surgery: Study protocol for a randomized 
controlled trial.  

Proposed 
protocol for 
RCT 

• Study effect of regional anesthesia 
versus IV fentanyl after induction on 
PAED scores 

• Hypothesize regional anesthesia 
will lower PAED score 

• Supports use of PAED scale 

Zhang et al., 
2019b 

Optimal dexmedetomidine dose to prevent 
emergence agitation under sevoflurane and 
remifentanil anesthesia during pediatric 
tonsillectomy and adenoidectomy. 

 • Determine the optimal dose of 
dexmedetomidine to prevent PED 
o ED50 – 0.13 mcg/kg 
o ED95 – 0.3 mcg/kg 

• Given during induction over 10 
minutes prevented almost all of the 
patients from PED 

• Supports use of 
dexmedetomidine 

• Supports use of PAED scale 
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APPENDIX H: 

OTHER DOCUMENTS AS APPLICABLE TO THE PROJECT (BUDGET AND EXECUTIVE 

SUMMARY) 
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Activity/Materials Cost per Unit Estimated Time/Number Totals 

Printing recruitment 
flyers (colored) 

$0.56/page 10 $5.60 

Printing surveys 
(B&W) 

$0.14/page 30 $4.20 

Confidential 
document lockbox 

$34.50 1 $34.50 
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Executive Summary for the Department of Anesthesia and Pain Medicine at Akron’s Children 
Hospital 

Introduction 

The adoption of the Pediatric Anesthesia Emergence Delirium (PAED) scale within the 

charting system at this facility will allow for prompt recognition and treatment of pediatric 

patients experiencing acute delirium upon emergence from anesthesia. The adoption also 

provides the additional benefit of allowing the facility to track the incidence of pediatric 

emergence delirium (PED) in order to tailor future quality improvement (QI) projects focused on 

risk reduction.  

Background 

Prior to this facility’s adoption of the PAED scale into the charting system, staff would 

need to be educated on the purpose and components of the scale. An educational presentation 

was given to 30 staff members on October 5, 2021, and participants were asked to fill out a post-

pre survey to determine if the presentation was effective. Statistical analysis of survey results 

from nine of the participants revealed a significant improvement in knowledge by 21.4% (p = 

0.02) following the presentation. This indicates the presentation was effective in improving 

knowledge regarding PED and the PAED scale and can be distributed to all staff members for 

training and education purposes.  

Review of evidence and literature 

The PAED scale was originally designed in 2004 for use in children 18 months to six 

years of age, and in children assigned an American Society of Anesthesiologists (ASA) physical 

status class I or II (Sikich & Lerman, 2004). Other exclusion criteria for use of the scale include 

children at risk for malignant hyperthermia, children who do not speak the same language as the 
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assessor, and children with pre-existing cognitive or behavioral disorders (Sikich & Lerman, 

2004). Assessments should be performed every five minutes starting from when the patient 

wakes up to at least 30 minutes, beyond which the likelihood of developing PED is greatly 

reduced (Sikich & Lerman, 2004; Eshetie et al., 2020; Abbas et al., 2019). The range of possible 

scores is 0–20 with 20 indicating the highest probability of emergence delirium. The scale was 

created so that a score of 10 or above is indicative of emergence delirium but many studies chose 

a score of 12 or greater (Stamper et al., 2014; Eshetie et al., 2020). This scale aids in appropriate 

and timely management of PED and facilitates incidence tracking (Stamper et al., 2014). The 

other benefit is the PAED scale distinguishes symptoms of delirium from pain or other 

pathological etiology (Sikich & Lerman, 2004).  

Outline of recommendations or decisions 

The following is a recommendation for the facility in the process of adopting the PAED 

scale and improving the quality of care for future patients.  

• The educational presentation can be reproduced and distributed to all staff members 

charged with the task of caring for post-operative pediatric patients. 

o The PowerPoint presentation with talking points has been sent to the facility along 

with a recorded version that can be posted on the facility’s intranet and/or 

distributed via email. 

• The PAED scale can be implemented into the charting system 

o Post-anesthesia care unit (PACU) nurses are responsible for assessing pediatric 

patients post-operatively and charting assessments using the PAED scale.  
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o Every appropriate patient should be assessed using the PAED scale; ideally, at 

least 6 scores should be charted in a 30-minute timeframe. 

• Baseline incidence of PED can be determined 

o Use of the PAED scale in the charting system can allow for a baseline incidence 

of PED to be assessed.  

o Run a report of every child with a score of 12 or greater, regardless of treatment 

or outcome, to determine the incidence of PED in the facility. 

• Analyze incidence data 

o Analysis of the data can reveal if the incidence is higher or lower than other 

facilities and the direction the incidence is trending prior to any intervention. 

o Further analysis can determine which patients are at the highest risk. 

• Develop QI projects focusing on risk reduction 

o QI projects can be developed that attempt to lower the incidence either through 

education, change in practice, or both.  

o Baseline incidence can be compared to incidence after implementation of QI 

project to determine if successful.  

Conclusion 

In conclusion, with the knowledge of how to assess for PED using the PAED scale, the 

PAED scale can be implemented into the PACU charting system and the incidence of PED can 

be determined. Once the baseline incidence has been determined, future QI projects can focus on 

risk identification and reduction with the ultimate goal of improving quality of care and patient 

and caregiver satisfaction.  
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I truly appreciate you allowing me to be a part of the process for implementing the PAED 

scale within your facility and hope the knowledge gained will be of value to your staff and 

patients. 
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