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ABSTRACT  

Purpose: Determine the effectiveness of an educational session on provider knowledge and 

attitude toward use of dexmedetomidine perioperatively for the reduction in the incidence of 

postoperative delirium (POD) in the geriatric surgical patient population. 

Background: Over 230 million surgical procedures are performed each year globally; the 

geriatric population is projected to reach 1.6 billion by the year 2050; and the geriatric patient 

population receives over one-third of all anesthetics delivered each year. Postoperative delirium 

is an unfortunate complication of surgery in geriatric patients, and evidence suggests 

dexmedetomidine use perioperatively can reduce the risk of postoperative delirium in this 

population.  

Methods: Presented an educational session to anesthesia providers on the use of 

dexmedetomidine to reduce the incidence of postoperative delirium in the geriatric surgical 

patient population to improve provider knowledge and use of dexmedetomidine perioperatively. 

The outcome measures included the percentage of anesthesia providers who report favorable 

attitudes towards use of dexmedetomidine in the geriatric surgical population, and the percentage 

of providers that indicate improved knowledge of the use of dexmedetomidine for POD in the 

geriatric surgical population. 

Results: Pre-intervention survey demonstrated a need for educational session on 

dexmedetomidine as only 25% of the participants felt there was a strong correlation between use 

of dexmedetomidine and reduction of POD. This number increased to 78% following the 

presentation. Provider knowledge of identification of the correct type of medication that research 

suggests reduces the risk of POD in geriatric patients increased from 50% to 80%, and 
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identification of how dexmedetomidine affects POD improved from 27% to 100% immediately 

after the presentation, with a 30% loss of retention of knowledge in the 30-day post-intervention 

survey. 

Conclusions: Anesthesia providers increased their knowledge, attitudes, and use of 

dexmedetomidine for reduction in POD in the geriatric surgical population after the educational 

presentation. 
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INTRODUCTION 

In geriatric patients, defined as patients aged 65 years or older, undergoing surgical 

procedures, postoperative delirium (POD) is a predominant and unfortunate complication 

(American Geriatric Society [AGS], 2014; Aldecoa et al., 2017). Dexmedetomidine, an alpha-2 

adrenergic agonist commonly used for prophylactic analgesia and sedation, has been shown to be 

an effective intervention to prevent the incidence of POD in the elderly population after surgical 

procedures (Cui et al., 2019; Duan et al., 2018; Flukiger et al., 2020; Janssen et al., 2019; Lee et 

al., 2018; Liu et al., 2016; Ming et al., 2020; Pan et al., 2019; Zeng et al., 2019). It is imperative 

to focus on improving geriatric surgical outcomes because over 230 million surgical procedures 

are performed each year globally, the geriatric population is projected to reach 1.6 billion by the 

year 2050, and the geriatric patient population receives over one-third of all anesthetics delivered 

each year (Safavynia et al., 2018; Schenning & Deiner, 2015). Studies have found that patients 

with POD not only experience significant emotional distress (Curtis et al., 2020), but are also at a 

38% increased risk of mortality, with a five-year mortality being 59% (Moskowitz et al., 2017; 

Witlox et al., 2010), and experience increase in hospital length of stay between 1-3 days (Park & 

Kim, 2019; Tahir et al., 2018; Yang et al., 2020; Zhang et al., 2020), with an average increase in 

hospital admission cost of over $9,000 (Yang et al., 2020). Extrapolated data estimates the total 

national cost of patients with POD to be between $143 billion to over $150 billion annually 

(Rizk et al., 2016; Yang et al., 2020). While the scientific community has recognized the 

importance of creating evidence-based best-practice guidelines for POD related to multimodal 

preventative strategies, POD remains a prevalent problem in the geriatric surgical population. 
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Background Knowledge and Significance 

Dexmedetomidine and POD 

As the geriatric population continues to grow and require surgical services, clinicians 

must be mindful of post-surgical complications and the approaches that reduce their risk. POD is 

a subdivision of delirium defined as an acute cognitive failure that affects 37-53% of the geriatric 

surgical population and is depicted by symptoms such as impaired attention, reduced awareness 

or orientation to one’s environment, and disruption in cognition that can be present from 

postoperative day 0-30 (Rizk et al., 2016; Safavynia et al., 2018). It is imperative that 

perioperative clinicians attempt to mitigate risk factors and prevent POD as it elevates a patient’s 

morbidity, mortality, and increases cost for the patient and healthcare system alike (Safavynia et 

al., 2018; Schenning & Deiner, 2015). Reduction in POD in the geriatric population has garnered 

the attention of several organizations including the American Geriatrics Society (AGS), the 

American Association of Nurse Anesthetists (AANA), and the American Society of 

Anesthesiologists (ASA). As a result, numerous studies have researched the connection between 

the use of dexmedetomidine perioperatively and the reduction of the incidence of POD in the 

geriatric population undergoing noncardiac surgery (Cheng et al., 2019; Cui et al., 2019; Ding et 

al., 2015; Duan et al., 2018; Janssen et al., 2019; Lee et al., 2018; Liu et al., 2016; Mei et al., 

2018; Ming et al., 2020; Pan et al., 2019; Shin et al., 2017; Zeng et al., 2019). Many of these 

studies were systematic reviews and meta-analyses that confirmed the positive correlation 

between the use of dexmedetomidine perioperatively and a decreased occurrence of POD as 

determined by diagnosis of delirium using the confusion assessment method (CAM) or the 
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Psychiatry Diagnostic & Statistical Manual of Mental Disorders - 5th Edition (DSM-V) (Duan 

et al., 2018; Janssen et al., 2019; Pan et al., 2019; Zeng et al., 2019).  

The DSM-V of the American Psychiatric Association (APA) is a diagnostic system that 

categorizes and allows assessment of mental disorders that is recognized worldwide (Kawa & 

Giordano, 2012). The DSM was initially developed in 1952, and has undergone several 

iterations, currently in the fifth edition, since its inception (Fischer, 2012; Kawa & Giordano, 

2012). The CAM instrument was developed by an expert panel in 1990 to allow nonpsychiatric 

clinicians to detect delirium in high-risk settings that can be completed in less than five minutes 

(Inouye et al., 1990). The CAM uses nine operationalized criteria from the DSM-V and 

establishes a diagnostic value for acute onset and fluctuating course, inattention, disorganization, 

and altered level of consciousness (Inouye et al., 1990). The CAM algorithm had the highest 

predictive accuracy and agreement with four other mental status tests, with a high interobserver 

reliability making it a specific, reliable, sensitive, and practical to identify delirium (Inouye et al., 

1990).  

Research shows dexmedetomidine can reduce POD through several different pathways 

(Boxell et al., 2021). Dexmedetomidine has been shown to modulate pain by reducing the release 

of norepinephrine, an excitatory neurotransmitter, during times of stress such as is seen with 

surgery, and thereby reduces the use of narcotic analgesia which are proven to be delirium-

inducing medications (Boxell et al., 2021). Other mechanisms dexmedetomidine targets to 

reduce POD include re-enforcing sleep-wake cycles, reducing dysregulation of neuronal activity, 

minimizing hypoxemia, improving cerebral oxygen metabolism, and reducing the inflammatory 

response (Boxell et al., 2021).  
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Inflammatory Mediators and POD 

Evidence in the literature (Alam et al., 2020, Knaak et al., 2019; Li et al., 2019; Liu et al., 

2018) investigated the positive association of POD with increased serum inflammatory cytokines 

including C-reactive protein (CRP), tumor necrosis factor-alpha (TNF- α), and interleukins (IL-6, 

IL-1β). Some studies (Li et al., 2019; Liu et al., 2018) have examined the correlation of 

dexmedetomidine with the reduction in these inflammatory cytokines including CRP, TNF- α, 

and IL-6. However, most studies also recommend further investigation with high-powered, less 

heterogeneity populations to define further the correlation of dexmedetomidine use with a 

reduction in inflammatory mediators (Li et al., 2019). 

Implemented Interventions 

Several institutions have been successful implementing multidisciplinary educational 

interventions to disseminate guideline information on avoidance of Beers criteria medications 

defined as guidelines for potentially inappropriate medication use in older adults, preoperative 

screening, and postoperative assessments (Curtis et al., 2020; Guo & Fan, 2016; Igwe et al., 

2020; Janssen et al., 2019). Vlisides and Avidan (2019) suggest the rationale for failure to 

implement large pharmacologic and non-pharmacologic trials to reduce POD is due to provider 

knowledge gaps related to the pathophysiology of this disease process. Closing the knowledge 

gap through educational sessions can improve awareness and inspire structured interventions to 

reduce POD. No formal interventions with medications have been attempted at the clinical 

implementation site to address the need to reduce POD.  
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Literature Deficiency 

Although science is closing in on the disease process and prevention strategies for POD, 

there is still much to be researched and verified to fully understand the causal pathways involved 

in the development of acute confusion post-operatively. Delivering anesthesia throughout a 

surgical case is often a complex sequence of polypharmacy which can be difficult for researchers 

to isolate a single factor that is the causation of POD. A meta-analysis (Lee et al., 2021) revealed 

that many studies analyzed two or more pharmacological agents to reduce POD. In fact, 27 

different pharmacological agents have been researched with regards to reducing POD including 

propofol, acetaminophen, midazolam, morphine, diazepam, flunitrazepam, remifentanil, 

methylprednisolone, melatonin, haloperidol, rivastigmine, ketamine, olanzapine, gabapentin, 

nimodipine, cyproheptadine, ondansetron, risperidone, L-tryptophan, donepezil, yokukansan, 

pethidine, parecoxib, clonidine, flunitrazepam, and dexmedetomidine (Lee et al., 2021). Several 

studies acknowledge the need for more homogenous, large, multicenter studies to confirm the 

optimal dose and timing of administering dexmedetomidine to reach superlative effects with 

regards to POD (Duan et al., 2018; Lee et al., 2018; Pan et al., 2019; Yang et al., 2019). More 

research is also suggested for associating the inflammatory response in the brain with POD (Ding 

et al., 2015; Lee et al., 2018; Liu et al., 2016).  

By reducing the prevalence of POD, anesthesia providers can alleviate emotional and 

financial burdens placed on patients and their caregivers, reduce hospital length-of-stays (LOS), 

and utilize less pharmacological and psychological treatments should delirium occur. While 

delirium is known to have a multifactorial etiology, the mounting evidence shows promise that 

the use of dexmedetomidine is a clinically feasible preventative strategy that could be 
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appropriately implemented in practice to effectively reduce POD in the geriatric population who 

require surgical procedures (Boxell et al., 2021; Lee et al., 2021; Whitlock et al., 2013). 

Local Problem 

Approximately 1.5 million older adults currently reside in Arizona, comprising 22% of 

Arizona’s total population, with growth predicted up to 3 million by the year 2050 (Ducey et al., 

2019; Gober, 2002). In 2015 almost 1 million surgical procedures were performed in Arizona, 

with this number rising as the population of persons 65 years and older seek surgical care more 

often given their increased life-expectancy and improvement in surgical techniques (Arizona 

Health Status, 2015). Geriatric patients account for approximately 23% of the surgical cases at 

Tempe St. Luke’s Hospital (TSL). After initial investigation, over half of the anesthesia 

providers at TSL did not use dexmedetomidine as part of their anesthetic plan when caring for 

geriatric patients perioperatively. Upon further inquiry, the providers did not regularly utilize 

dexmedetomidine due to lack of knowledge about the potential benefits this drug would give to 

their anesthetic plan. Thus, there was a need for education on the use of dexmedetomidine and its 

effect on reducing POD.  

Key stakeholders for this project included the chief certified registered nurse anesthetist 

(CRNA) of the anesthesia department at TSL, the anesthesia providers who received the 

education and who are also the target audience to encourage change in practice, and the geriatric 

surgical population at TSL. Other relevant stakeholders included the director of the pharmacy 

who ensures dexmedetomidine remains on formulary at TSL, as well as the geriatric surgical 

patients at TSL that have the potential to benefit from the change in practice to reduce POD. 
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Intended Improvement 

Project Purpose 

The purpose of this quality improvement (QI) project was to present educational sessions 

on the advantages of use of dexmedetomidine including the positive correlation between 

dexmedetomidine administration perioperatively and the reduction in the incidence of POD in 

the geriatric surgical patient population (Cui et al., 2019; Duan et al., 2018; Flukiger et al., 2020; 

Janssen et al., 2019; Lee et al., 2018; Liu et al., 2016; Ming et al., 2020; Pan et al., 2019; Zeng et 

al., 2019). The goal was to increase provider knowledge and encourage increased use of 

dexmedetomidine perioperatively to potentially reduce the incidence of POD in the geriatric 

surgical population at a specified healthcare center (TSL). 

Project Question 

Does an educational session on the positive association of dexmedetomidine use 

perioperatively and the reduction of POD in the geriatric surgical population effectively increase 

provider knowledge and increase intent to use dexmedetomidine as an anesthesia adjunct with 

geriatric surgical patients at Tempe St. Luke’s (TSL) Hospital in Tempe, Arizona? 

Project Objectives 

The objectives of this QI project included increasing anesthesia providers’ knowledge 

and intent to use dexmedetomidine as a viable first line drug with geriatric surgical patients in 

their practice, and theoretically decrease the incidence of POD diagnosed in the geriatric surgical 

population. With these objectives in mind the following aims were developed: 
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Aim 1: Educate anesthesia providers on the evidence-based research linking use of 

dexmedetomidine perioperatively to a reduction in POD in the geriatric surgical 

patient population. 

Aim 2: Present an executive summary to the anesthesia department director on the 

response and intent to change practice, if any, among anesthesia providers after a 

30-day review period. 

Theoretical Framework 

Diffusion of Innovation Theory 

An educational session for anesthesia providers on the usefulness of administering 

dexmedetomidine perioperatively for the reduction in POD in the geriatric surgical patient 

population has underpinnings in Everett Rogers’ diffusion of innovation theory (DIT). This 

theory is a widely accepted and applicable theory on the adoption and spread of innovations with 

concern for clinical behaviors (Sanson-Fisher, 2004). Rogers developed DIT in 1962 with origins 

in communication to explain how an idea diffuses through a population or social system (Rogers, 

2010). Rogers (2003) defines diffusion as the practice in which an innovation is communicated 

through selected channels over time among the affiliates of a social system. Diffusion comes 

with a degree of uncertainty because it conveys a new idea in which several alternatives are 

perceived (Rogers, 2003). For successful implementation of an innovation, management of key 

components of DIT can facilitate adoption. The key components of DIT include the innovation, 

the adopters, communication channels, time, and social context (Rogers, 2003).  
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Innovation 

An innovation can be described as an idea, practice, or object that is perceived as new, 

regardless of time since first use or discovery (Rogers, 2003). Adoption of an innovation is based 

on the characteristics of the innovation such as the relative advantage, compatibility with existing 

values, complexity, trialability, and observability (Rogers, 2003). If an innovation is perceived as 

having a greater relative advantage, compatibility, observability, trialability, and less complexity, 

it is more readily adopted than the alternatives (Rogers, 2003). The innovation of utilizing 

dexmedetomidine to reduce POD in the geriatric surgical population at TSL offers low 

complexity because it is a single drug that can be administered in increments throughout the 

surgery, possibly replacing more complex pharmacologic regiments, or drugs with more side-

effects. In addition, it provides a high degree of trialability as it was on formulary and readily 

available in the anesthesia drug box, high degree of compatibility being consistent with existing 

values and needs of the adopters wanting to decrease POD in their surgical population, and offers 

a relative advantage related to the improvement of patient outcomes, and economic impact of 

POD versus the cost of dexmedetomidine.  

Communication Channels 

A communication channel is the method through which an information-exchange 

between a pair of individuals is accomplished (Rogers, 2003). The process of such exchange 

determines whether a source will effectively transmit the innovation to the receiver (Rogers, 

2003). Studies have shown that most individuals do not rely solely on scientific research to 

determine adoption of an innovation, rather they rely on interpersonal channels that involve face-

to-face exchange between individuals of similar beliefs, socioeconomic status, education, or 
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profession (Ebner & Gegenfurtner, 2019; Mullen, 2020; Rogers, 2003). By focusing on in-person 

educational sessions to gain the confidence and support of opinion leaders and members within 

the anesthesia group, adoption of use of dexmedetomidine for preventing POD can be easily 

proliferated amongst their colleagues through interpersonal communication channels.  

Time 

The time element in the diffusion process encompasses the innovative-decision process 

where an individual journeys from first knowledge to adoption or rejection, and the rate of 

adoption of the innovation in a system (Rogers, 2003). Innovation-decisions are characterized as 

optional, where individuals make the decision independent of other members of the system, 

collective which is made by consensus among members, or authority where few individuals who 

possess power, status, or technical expertise make the decision to adopt the innovation (Rogers, 

2003). The fastest rate of adoption is authority decisions, while the most successful long-term 

adoption is through collective decisions (Rogers, 2003). The type can change over time, as seen 

with many clinical guideline recommendations initially being optional but then becoming 

protocols for reimbursement grounded in evidence-based practice research, which turns into 

authority innovation-decisions. For this project the aim was to gain adoption through the 

collective decisions approach where most of the members of the anesthesia group deem the use 

of dexmedetomidine as appropriate and advantageous to be adopted by the department and 

disseminate the information further to other members of the system.  

Social System 

Lastly, DIT relies on a social system to accomplish diffusion of the innovation. A social 

system is defined as interrelated individuals “engaged in joint problem-solving to accomplish a 
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common goal” (Rogers, 2003, p. 23). The social system creates boundaries to the diffusion 

process and structure to the unit, which allows for the prediction of behavior of the individual 

members (Rogers, 2003). In healthcare, diffusion is a social process because most members of 

this social system share common attitudes, beliefs, and behaviors. Diffusion of an innovation can 

be expedited if an early adopter of the innovation is an opinion leader or role model (Dearing, 

2010; Rogers et al., 2005). The social context of systems most likely to adopt new innovations 

have a culture of creativity or innovation, a relatively flat hierarchical system, and strong 

leadership committed to effecting change, which embodies most certified registered nurse 

anesthetist (CRNA) anesthesia groups. The anesthesia group at TSL precepts RN students 

training in the field of anesthesia and advocates for student presentations to the staff on the most 

up to date research and current recommendations, thereby showing their willingness to embrace 

change and new innovations if the research deems it appropriate. While the anesthesia group at 

TSL is anesthesiologist owned, the CRNAs are highly independent and have a good working 

relationship with the anesthesiologists who oversee their work. Therefore, if several members of 

the social system, CRNAs, approve the adoption of dexmedetomidine as an anesthesia adjunct 

for POD prevention, they can then exert their influence on other members and become the new 

agent of change to further disseminate the innovation.  

Diffusion of Innovation Theory Model 

The diffusion model proposes five steps in the decision-making process: 1) researchers 

acquire knowledge of the proposed clinical change; 2) individual clinicians are persuaded about 

advantages of the innovation; 3) clinicians engage in activities leading to a choice of adopting or 

rejecting innovation such as reading, workshops, or seeking out experts in the field; 4) the 
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innovation is incorporated into daily activity of the clinicians; and 5) clinicians seek 

reinforcement of innovation-decision such as comparison with peers. 

Figure 1 

Diffusion of Innovation Theory Model 

 

 

 

 

 

 

Often change is challenged due to the uncertainty of its impact and value. By 

incorporating the characteristics of the use of dexmedetomidine into educational sessions, 

clinicians can assess the value and impact of this innovation and determine the advantages of its 

use through the informational PowerPoint provided and educational posters placed around the 

department. Persuasion to adopt dexmedetomidine as an anesthesia adjunct can be accomplished 

through support by opinion leaders, such as the chief CRNA or multiple staff CRNAs, as 

champions advocating for the change from the members of their social system. Finally, if the 

educational sessions were successful, clinicians would utilize dexmedetomidine in their daily 

Relative Advantage: 
 
-Better patient outcomes 
 
-Cost savings for organization 

Complexity: 
 
-Vials of dexmedetomidine 
already provided within 
anesthesia drug box that is in 
each operating room 
throughout surgical case. 
 
-Dosage regimens will be 
updated as evidence arise.  

Compatibility: 
 
-Needs of system to reduce 
POD. 
 
-Consistent with values to 
improve patient outcomes and 
satisfaction. 

Knowledge Acquisition and Attitude: 
 
-In-person educational sessions to 
disseminate knowledge and persuade 
clinicians on advantages of use of 
dexmedetomidine. 
 
-Posters displayed in office and around 
OR perioperative units as reminder of 
dexmedetomidine and current 
recommendations. 

Incorporation into Daily 
Activity and Comparison with 
Peers: 
 
-Clinicians begin using 
dexmedetomidine on a daily 
basis with geriatric surgical 
patients at TSL. 
 
-Clinicians use social system to 
confirm utility of drug.  
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practice to reduce POD in the geriatric surgical population. Therefore, through utilization of DIT 

and exploiting the social nature of healthcare systems, educational sessions on the use of 

dexmedetomidine for the reduction of POD in the geriatric surgical population at TSL was a 

feasible and necessary project to improve provider knowledge and patient outcomes. 

Literature Synthesis 

Evidence Search 

A literature search was conducted using the following PICO(T) question: In geriatric 

patients, age greater than 65 years, does the use of dexmedetomidine perioperatively compared 

to general anesthesia alone reduce the incidence of delirium in the postoperative period in 

patients undergoing elective, non-cardiac surgery? The literature search included the Medline-

PubMed, and CINAHL databases. Search phrases included: “dexmedetomidine meta-analysis,” 

“dexmedetomidine and postoperative delirium,” “postoperative delirium in geriatric patients,” 

“dexmedetomidine perioperative use,” and “dexmedetomidine anesthesia provider preference.” 

The initial search yielded 230 results, which prompted filter criteria to be applied. The filter 

criteria for inclusion were as follows: publication dates within five years, English language, 

systematic reviews (SR), randomized controlled trials (RCT), meta-analysis (MA), full-text, and 

peer review articles. This filtering brought the number of articles to 13 results in Medline-

PubMed, and 21 in CINAHL. Of these 34 articles, 12 articles were excluded because they 

evaluated patients undergoing cardiac surgery. Some 22 articles were deemed applicable to the 

PICO(T) question stated above and relevant to meet the recommendations for synthesis of 

evidence. The final selection of articles was based on the alignment of the study, systematic 
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review, or meta-analysis to the PICO(T) question, good quality statistical analysis, and the use of 

validated tools to measure the primary outcome. 

Comprehensive Appraisal of Evidence 

Through appraisal of the selected articles, the literature indicated that dexmedetomidine 

should be considered a useful modality perioperatively to prevent POD. All of the controlled 

trials utilized appropriate statistical analytics: quantitative variables presented as mean ± 

standard deviation, chi-square test, t-tests, one-way or two-way analysis of variance, and 

significance value set to p<0.05 to determine the significance of their results (Cheng et al., 2019; 

Ding et al., 2015; Huyan et al., 2018; Knaak et al., 2019; Lee et al., 2018; Liu et al., 2016; Mei et 

al., 2018; Shin et al., 2017; Zhigang et al., 2018). All the SRs and MAs incorporated only RCTs 

within their studies, and analysis was achieved through pooled results, risk ratios, 95% 

confidence intervals, and I2 index (Ayob et al., 2019; Cui et al., 2019; Duan et al., 2018; Flukiger 

et al., 2020; Janssen et al., 2019; Ming et al., 2020; Pan et al., 2019; Yang et al., 2019; Zeng et 

al., 2019). These analytical tests indicate the results proposed by the authors of the studies 

represent high levels of evidence. All of the articles evaluated showed statistically significant 

results that dexmedetomidine reduces the incidence of POD (Aldecoa et al., 2017; Bao & Tang, 

2020; Cheng et al., 2019; Cui et al., 2019; Ding et al., 2015; Duan et al., 2018; Flukiger et al., 

2020; Huyan et al., 2018; Janssen et al., 2019; Lee et al., 2018; Liu et al., 2016; Liu et al., 2018; 

Mei et al., 2018; Ming et al., 2020; Pan et al., 2019; Shin et al., 2017; Yang et al., 2019; Zeng et 

al., 2019; Zhigang et al., 2018).  

Anesthesia providers play a crucial role in assisting patients through the perioperative 

period due to their use of hypnotic and sedative medications to achieve the goal of anesthesia; 
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thus, they required the knowledge conveyed by this literature. Several studies discussed the 

benefits of dexmedetomidine compared to other anesthetics administered during usual care under 

the anesthesia providers (Duan et al., 2018; Mei et al., 2018; Pan et al., 2019; Shin et al., 2017). 

These studies suggested that because dexmedetomidine does not work on the GABAA receptors 

like drugs such as propofol or midazolam, it does not affect the cholinergic system that plays a 

central role in cognitive function (Liu et al., 2019). Anesthesia providers are in control of the 

choice of medications they administer to the patient throughout the surgical procedure in their 

clinical practice. Therefore, as the population continues to age, it is imperative that clinicians are 

aware of the significant positive effects dexmedetomidine has on reducing the incidence and 

prevalence of POD with its use in the perioperative period.  

Strengths and Weaknesses of Evidence 

In relation to methods and protocol, studies varied with the control group comparison and 

their studies’ quality. Several studies assessed the use of dexmedetomidine given as a bolus 

followed by a continuous infusion as the intervention treatment compared to a placebo of normal 

saline run at the same infusion rate to protect from interpractitioner variability and bias (Cheng et 

al., 2019; Ding et al., 2015; Liu et al., 2016; Yang et al., 2019; Zeng et al., 2019). Only one of 

the RCTs had appropriate randomization, blinding, clear study protocol adherence, and control 

measures depicting the strong quality of evidence in a quantitative study (Cheng et al., 2019) 

Other studies offered strict protocol adherence and similar study methods, which yields strength 

to their study quality (Ding et al., 2015; Liu et al., 2016). The SR by Zeng et al. (2019) had a low 

risk of bias across studies but only included six studies, therefore as a systematic review it has 

only a moderate strength of quality. The MA by Yang et al. (2019) depicted homogeneity across 
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studies but did not analyze risk of bias and therefore was also deemed a moderate strength 

review. A few studies analyzed administration of dexmedetomidine intraoperatively compared 

with normal saline; other sedative or anesthetic drugs; or other interventions (Duan et al., 2018; 

Janssen et al., 2019; Lee et al., 2018; Pan et al., 2019). The RCT by Lee et al. (2019) and the SA 

by Pan et al. (2019) had key factors aligned with a strong quality of evidence for their respective 

study design. The SA by Duan et al. (2019) showed moderate heterogeneity across studies, with 

studies included being of moderate quality, so this review was of moderate quality when 

critiqued. Mei et al. (2018), and Shin et al. (2017) analyzed the use of regional anesthesia with 

dexmedetomidine intraoperatively compared to regional anesthesia with propofol 

intraoperatively and both had strong design quality with their randomizing, exclusion criteria, 

and strict protocol adherence. Although the control comparison groups varied between studies, 

all the articles used dexmedetomidine as an intervention and had moderate to strong quality of 

evidence. 

While most studies had similar sample characteristics, the comparison methods and 

protocols varied within studies presenting moderate to high-grade quality of evidence. These 

deviations from strict intervention versus placebo protocols within the study methods, due to 

interpractitioner unpredictability in their administration amounts as well as the researcher’s 

ability to quantify the effect, could contribute to mixed interpretations of the effect of 

dexmedetomidine. The interplay with polypharmacy could also skew the results obtained as it 

may be difficult to discern which specific drug provided the neuroprotective effect. However, no 

matter the comparison control group intervention, all studies found statistically significant 

evidence to support the use of dexmedetomidine as a neuroprotective drug that can reduce the 
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incidence of POD in geriatric patients (Cheng et al., 2019; Cui et al., 2019; Ding et al., 2015; 

Duan et al., 2018; Janssen et al., 2019; Lee et al., 2018; Liu et al., 2016; Mei et al., 2018; Pan et 

al., 2019; Shin et al., 2017; Yang et al., 2019; Zeng et al., 2019). 

Gaps and Limitations 

While more evidence is coming to light each day, further research is needed to 

comprehensively understand the complexities of POD and its prevention. Several studies 

acknowledge the need for more studies to confirm the optimal dose and timing of administering 

dexmedetomidine to reach superlative effects with regards to POD (Duan et al., 2018; Lee et al., 

2018; Pan et al., 2019). More research is also suggested for associating the inflammatory 

response in the brain with POD (Ding et al., 2015; Lee et al., 2018; Liu et al., 2016). Some 

research (Ayob et al., 2019; Knaak et al., 2019; Liu et al., 2018; Zhigang et al., 2018) has already 

linked the cytokines TNF-alpha and IL-6 with POD, but there is a lack of studies explicitly 

targeting these outcomes to validate their measurement of the presence of delirium in a patient. 

Overall, the consensus appears to be that dexmedetomidine does reduce the incidence of POD, 

but more research into specific dosing regimens of dexmedetomidine and utilization of other 

biomarkers to diagnose delirium may be beneficial to further advance guideline development. 

METHODS 

Project Design 

This experiential QI project was designed to assess anesthesia provider knowledge and 

use of dexmedetomidine to reduce POD with an evaluation of the outcome of a change proposal 

using the plan-do-study-act (PDSA) model (Langley et al., 2009). Anesthesia providers that 

work at TSL were taught in a 30-minute educational session, via an in-person and on-demand 
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recorded lecture for those unable to attend the staff meeting in person, that described the benefits 

of dexmedetomidine use and the potential benefits for practice change to reduce POD in the 

geriatric surgical population. An initial Qualtrics survey was completed by the anesthesia 

providers and collected prior to the 30-minute educational session. Two follow-up Qualtrics 

surveys were completed and collected, one immediately post-intervention, and a second survey 

thirty days post-educational session. The responses between the pre- and post-intervention 

surveys were analyzed. 

Model for Implementation 

Aims  

An aims statement is an explicit description of the magnitude of an intended 

improvement that is population-specific, quantifiable, and time-specific (Institutes for Healthcare 

Improvement [IHI], n.d., “Setting Aims”). The goals of this QI project were to improve 

anesthesia providers’ knowledge and intent to use dexmedetomidine as an anesthetic adjunct for 

the reduction of POD in geriatric surgical patients. Therefore, it was the aim of this project that 

following an educational session, 75% of participants will report increased knowledge and a 

favorable attitude toward use of dexmedetomidine in their clinical practice with the geriatric 

surgical population to reduce the incidence of POD. 

Outcome Measures and Change Concept 

Measurement of an intervention is critical in determining the effectiveness of the change, 

and whether those changes lead to improvement. Outcome measures focus on the impact, both 

positive and negative, of the intervention (Smith et al., 2015). The two outcome measures for this 

QI project included the percentage of anesthesia providers who report favorable attitudes towards 
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use of dexmedetomidine in the geriatric surgical population, and the percentage of providers that 

indicate improved knowledge of the use of dexmedetomidine for POD in the geriatric surgical 

population. 

A change concept is a broad initiative for change that aids in developing distinctive ideas 

to be implemented through PDSA cycles to evaluate their ability to influence improvement on a 

small scale (IHI, n.d., “Using Change Concepts”). The change concept for this project was 

focused on variation, where reduction in variation of anesthetic techniques may improve the 

predictability of outcomes and reduce the frequency of negative outcomes (IHI, n.d., “Using 

Change Concepts”). A specific change that was tested using a PDSA cycle was educating 

anesthesia providers on the value of perioperative dexmedetomidine in reducing POD. Assessing 

the post-educational session’s impact on provider knowledge, and intent to use dexmedetomidine 

by anesthesia providers in surgical cases determined the effectiveness of this project. 

Plan-Do-Study-Act (PDSA) 

The PDSA cycle is a common method that uses four steps in an iterative manner to test a 

change for continuous improvement of processes or products (IHI, n.d., “Plan-Do-Study-Act”). 

The cycle begins with planning (Plan) to test an intervention that has been deemed necessary for 

quality improvement (QI) by a team seeking sustained improvement (IHI, n.d., “Plan-Do-Study-

Act”). Next, the QI team trials the intervention (Do) on a small scale and observes the results to 

learn (Study) the benefits and drawbacks noted from the tests (IHI, n.d., “Plan-Do-Study-Act”). 

Finally, the team determines if there are modifications needed (Act) to further improve the 

intervention or testing capabilities (IHI, n.d., “Plan-Do-Study-Act”). This cycle is repeated as 
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many times as necessary until the team deems the intervention is appropriate to disseminate on a 

larger scale to endorse sustained improvement.  

For this project the plan was to develop an educational session for anesthesia providers 

on the use of dexmedetomidine intraoperatively and its association with reduction in POD in the 

geriatric surgical population to be implemented through an in-person session as well as providing 

on-demand access to a recorded lecture to ensure all providers can view or attend the session. A 

pre-intervention survey to gather baseline data on knowledge and use, as well as a post-

intervention survey to evaluate change in these measures attributed to the educational session 

was developed. Finally, development of a survey for 30-days post-educational session to 

evaluate if providers retained the knowledge and are using dexmedetomidine more with geriatric 

surgical patients in their daily practice was performed.  

Implementation of the intervention included administering a peer-reviewed Likert scale 

pre-intervention survey consisting of seven questions regarding years of experience as an 

anesthesia provider, knowledge of positive correlation of use of dexmedetomidine and reduction 

in POD, knowledge of types of medications that can increase the risk of developing POD, 

knowledge of how dexmedetomidine affects POD, use of medication to reduce POD in the 

geriatric patient population, opinion of use of dexmedetomidine perioperatively in the geriatric 

surgical patient population, and estimated percentage of personal use of dexmedetomidine in 

geriatric surgical population. After the collection of the pre-intervention survey, a presentation 

designed as an educational session to all anesthesia providers in the department was performed.  

The study portion of the project included evaluating the peer-reviewed pre-/post-

intervention survey for improved understanding by anesthesia providers of the positive 
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correlation of use of dexmedetomidine and reduction in POD in the geriatric surgical population, 

as well as improved attitude toward use of dexmedetomidine in the geriatric surgical population. 

Data were gathered 30-days post-educational session through a peer-reviewed survey about 

changes in provider use and retained knowledge about dexmedetomidine. 

The action taken was to determine if the educational session improved outcomes and 

needs to move forward with sustainability efforts, or if QI project did not make a meaningful 

impact with a need to re-evaluate possible barriers to project and reformat presentation with new 

information or new evidence. 

Figure 2 

PDSA Cycle for Dexmedetomidine DNP Project 

 

  

• Evaluate the pre/post-session survey for 
improved understanding by anesthesia 
providers of the positive correlation of use 
of dexmedetomidine and reduction in 
POD in the geriatric surgical population. 

• Gather thirty day post-educational session 
survey about changes in provider use of 
dexmedetomidine.

• Determine if the educational session 
improved outcomes and needs to 
move forward with sustainability 
efforts

• If QI project did not make a 
meaningful impact, re-evaluate 
possible barriers to project and 
reformat presentation with new 
information or new evidence

• Administer a short pre-session questionnaire 
consisting of questions regarding years of 
experience as a CRNA, use of medications during 
geriatric non-cardiac surgeries for the prevention 
of POD, knowledge of positive correlation of use 
of dexmedetomidine and reduction in POD. 

• Present educational session to all anesthesia 
providers in the department. Document any 
complications or unexpected observations.

• Develop an educational session for 
anesthesia providers on the use of 
dexmedetomidine intraoperatively and 
the reduction in POD in the geriatric 
surgical population to be implemented 
via in-person and on demand lecture 
session. 

• Develop a pre-intervention survey to 
gather baseline data as well as a post-
intervention survey to evaluate 
retention of knowledge from the 
educational session. 

• Develop a follow-up survey for thirty 
days post-educational session to 
evaluate if providers have retained 
knowledge, and are using 
dexmedetomidine more with geriatric 
surgical patients. 

Plan Do

StudyAct
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Setting and Stakeholders 

The setting for this project was Tempe St. Luke’s (TSL) hospital in Tempe, Arizona. 

Tempe is an inner suburb and has a dense urbanized development pattern due to it being home to 

the Arizona State University. In 2019 Tempe, Arizona had a population of 195,816, of which 

about 15% were over 65 years old (U.S. Census Bureau, 2019). The anesthesia providers at TSL 

administer anesthetics for predominantly non-cardiac surgeries daily. Geriatric patients account 

for approximately 23% of the surgical cases at TSL.  

The success of a QI project relies on formulating an effective team of stakeholders 

composed of a clinical leader, a technical expert, day-to-day leadership, and a project sponsor 

(IHI, n.d., “Forming the Team”). The clinical leader must possess enough authority to implement 

and test the intervention, mitigate issues that arise throughout the process, and understand the 

overall implications of the intervention, both clinical and system wide (IHI, n.d., “Forming the 

Team”). The clinical leader for this project was the chief CRNA, as she is the anesthesia provider 

that understands the clinical implications of the project. The chief CRNA is also responsible for 

the productivity and outcomes of the anesthesia providers who perform the day-to-day surgical 

cases. The technical expert has expertise in improvement methods, can aid with determining 

which variables to measure, and utilize tools to evaluate, interpret, and display the data collected 

(IHI, n.d., “Forming the Team”). The technical expert for this project was the principal 

investigator (PI). The day-to-day leader is responsible for ensuring the project is implemented 

appropriately, the other team members are participating properly, and oversees the collection of 

data (IHI, n.d., “Forming the Team”). The chief CRNA was the leader for this QI project as she 

is involved in scheduling providers for cases and the monthly staff meeting at which this project 
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was implemented at, circulating through the ORs each day, and acquiring necessary equipment 

or medications. The project sponsor has executive authority and can be a liaison between 

organizational management and the team members to ensure resources are available for the 

project, and the project aligns with the strategic aims of the organization (IHI, n.d., “Forming the 

Team”). The project sponsor was also the chief CRNA because she holds the authority to work 

with all team members and the executive administration of the hospital. Some other key 

stakeholders necessary for this project included the anesthesia providers, and the pharmacists 

because they all play vital roles in the QI care team to ensure appropriate interventions and 

monitoring of patients occur throughout the perioperative period.  

The benefits of this project for the stakeholders included updates on current research and 

evidence-based practice, and improvement in current practice. The risks involved with this 

project included time spent by the anesthesia providers answering survey questions and 

participating in the educational session.  

Planning the Intervention 

Step One 

Administered pre-intervention Qualtrics survey to assess for anesthesia providers 

preference of medications used in geriatric patients undergoing noncardiac surgeries, awareness 

of dexmedetomidine as a neuroprotective agent, openness to use dexmedetomidine 

perioperatively, and knowledge of the incidence of POD.  

Step Two 

Held an educational session at the monthly staff meeting for the anesthesia group, as well 

as provided an on-demand recorded lecture for those unable to attend in person, to provide 
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education on the advantages of using dexmedetomidine perioperatively for the reduction of POD 

in the geriatric population undergoing noncardiac surgery.  

Step Three 

Administered a post-intervention Qualtrics survey after the educational session to the 

anesthesia providers to assess for awareness of dexmedetomidine as a neuroprotective agent, 

openness to use dexmedetomidine perioperatively, and likeliness of the provider to use 

dexmedetomidine in future geriatric noncardiac surgical cases. 

Step Four 

Thirty days after educational sessions complete, collected a review Qualtrics survey on 

provider knowledge recall and opinion as to change in use of dexmedetomidine in personal 

practice. Compared pre-intervention and post-intervention data collections and analyzed results. 

Participants and Recruitment 

Participants for this project included CRNAs that were employed by Greater Anesthesia 

Solutions (GAS) and/or provide anesthesia services at TSL. The sample size was expected to be 

approximately 12 CRNAs who regularly provide services at TSL. The population size was 

approximately 70 anesthesia providers that are employed by GAS. Inclusion criteria for 

participants included licensed anesthesia providers, and currently perform anesthesia services at 

TSL, however all anesthesia providers associated with the anesthesia group or facility were 

welcome to participate. There were no exclusion criteria as an educational session provides low 

risk of harm to participants. Recruitment was through e-mail notification of upcoming monthly 

staff meeting distributed to the anesthesia providers within the GAS anesthesia group (Appendix 

C).  
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Consent and Ethical Considerations 

All participants were volunteers and had the ability to discontinue their participation in 

the project at any time if they desired. Prior to admission into the project, each participant was 

provided with the disclosure form available in Appendix B. If individuals chose to continue with 

the project after viewing the disclosure form, consent was implied. The electronic Qualtrics 

surveys only included numbers as identifiers for organizational and analysis purposes and did not 

include any names or personal identifiers to maintain confidentiality and reduce bias of the PI. 

While learning disabilities were not assessed prior to implementation of the intervention, no 

vulnerable populations or groups with special needs were included in the group of participants. 

Prior to implementation of the QI project, a Determination of the Human Subjects form was 

completed and submitted to UA IRB for exclusion as human studies research oversight. Written 

approval from the chief CRNA for the anesthesia group at TSL was obtained (Appendix A). 

Finally, approval from the Institutional Review Board (IRB) of the University of Arizona for the 

project was obtained (Appendix A).  

Data Collection 

Data collection for this project included a 5-point Likert Qualtrics survey (Appendix D) 

with seven questions sent via a link shared by email to the anesthesia group listserv prior to the 

educational session and collected electronically to provide for privacy and reduce PI bias. A 

second post-intervention 5-point Likert Qualtrics survey (Appendix D) with seven questions was 

supplied at the end of the on-demand educational presentation, and a paper form was supplied for 

the anesthesia providers that attended the in-person educational session. A survey tray was 

supplied for collection of the in-person surveys while the participants completing the session on-
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demand had their surveys collected electronically. Lastly, a final 5-point Likert Qualtrics survey 

(Appendix D) was supplied and collected during a second staff meeting attended by the PI and 

emailed with collection electronically 30-days post-educational session to the anesthesia group 

listserv for analysis. To ensure reduced bias and provide for pairing data analysis, the anesthesia 

providers were randomly assigned a number in the recruitment e-mail and asked to supply that 

number in their surveys as their identifier.  

Data Analysis 

Data analyzed were scores from the three surveys with focus on anesthesia provider’s 

knowledge and intent to use dexmedetomidine using descriptive statistics including bar-charts. 

The analysis program utilized was Qualtrics XM, which is a software platform that can collect 

and analyze online data. To ensure the privacy and safety of collected data, Qualtrics XM 

encrypts all data in transit with hypertext transfer protocol secure (HTTPS) and enforces HTTP 

strict transport security (HSTS) (Qualtrics, 2021). Only the PI had access to the completed 

surveys both online and paper format. After transfer of data from the paper surveys to a 

Microsoft Excel spreadsheet, the surveys were shredded to prevent risk for breach of data 

protection. The Microsoft Excel spreadsheet was stored in a password-protected file, on a 

password-protected laptop that only the PI had access to. Once the project was complete, the 

Excel spreadsheet file and disclosure forms were submitted to the University of Arizona College 

of Nursing to be stored for five years per IRB requirements. 
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RESULTS 

Outcomes 

A total of three surveys were obtained for this project: 1) a pre-intervention survey; 2) a 

post-intervention survey after the educational presentation; and 3) a 30-day post-intervention 

survey following the educational presentation. The pre-intervention survey yielded 12 responses, 

the post-intervention survey yielded nine responses, and the 30-day post-intervention survey 

yielded seven responses.  

Pre-Intervention Survey Results 

A pre-intervention survey was handed out during the in-person educational session and 

sent to participants (n=12) via email by the chief CRNA for the on-demand educational session. 

All participants completed and returned the pre-intervention survey. 

Participants (n=12) were all CRNAs with varying years of anesthesia practice (Figure 3), 

the majority (50%) of which had 1-5 years’ experience as a licensed anesthesia provider. Half of 

the providers noted they do not use medications to reduce POD in every geriatric patient but only 

on occasion (Figure 4). Prior to the educational session 42% (n=5) felt there is a moderate degree 

of correlation with use of dexmedetomidine and reducing POD in the geriatric surgical patient 

population, 25% of the participants felt there was a strong correlation, 25% of the participants 

felt there was a weak correlation, and only one participant felt dexmedetomidine does not reduce 

POD in this patient population (Figure 8). Half of the providers thought research suggested 

GABAa agonists increase the risk of POD in the geriatric surgical population, while 41.67% 

thought glucocorticoids increased the risk of POD, and one participant thought alpha-2 

adrenergic agonists increased the risk for geriatric patients (Figure 11). When queried as to how 
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dexmedetomidine is postulated to affect POD, 46% (n=5) believed it increases CMRO2 and 

glutamate levels, 27% (n=3) believed it inhibits the effects of other anesthetics, while the 

remaining 27% (n=3) correctly identified that it reduces production of pro-inflammatory 

cytokines (Figure 12). These data show the need for education on the topic of use of 

dexmedetomidine as an anesthesia adjunct to reduce the risk of POD in the geriatric surgical 

population at this site. The majority ‘strongly agreed’ (50%) or ‘agreed’ (41.67%) that they 

would use dexmedetomidine as an anesthesia adjunct perioperatively in the geriatric population 

(Figure 5). One participant ‘neither agree nor disagree’ with using dexmedetomidine as an 

anesthesia adjunct. However, most participants, 42% (n=5) only used dexmedetomidine 25% of 

the time with their geriatric patients, 33% (n=4) of participants used it half the time with their 

geriatric patients, 17% (n=2) of participants used it 75% of the time, and only one participant 

used it 100% of the time (Figure 10). 

Figure 3 

Years of Anesthesia Practice 
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Figure 4 

Use of Medications to Reduce POD 

 
Figure 5 

Provider Opinion on Use of Dexmedetomidine Perioperatively 

 
  



 

 
38 

Post-Intervention Survey Results 

The post-intervention survey results evaluated how relevant and new the educational 

content was for the providers, and retention of information from the presentation. The post-

intervention survey yielded nine participant responses. All the participants (n=9) felt the 

educational session was extremely relevant to their daily practice (Figure 6), while 66.67% of 

providers stated the material was mostly new content for them and 33.34% felt there was some 

new content (Figure 7). Following the educational session, identification of the correct type of 

medication that research suggests reduces the risk of POD in geriatric patients increased from 

50% (n=6) to 89% (n=8) (Figure 11), and identification of how dexmedetomidine affects POD 

improved from 27% (n=3) to 100% (n=9) (Figure 12). Opinions towards the correlation between 

dexmedetomidine use and reduction in POD in the geriatric patient population increased to 78% 

(n=7) feeling there was a strong correlation and the remaining 22% (n=2) felt there is a moderate 

correlation (Figure 8). Finally, 100% (n=9) of the participants identified that they strongly agree 

to use the of dexmedetomidine as an anesthesia adjunct with geriatric patients in the future 

(Figure 13).  
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Figure 6 

Relevancy of Educational Information 

 

Figure 7 

Content of Educational Session 
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Figure 8 

Degree of Correlation Between Use of Dexmedetomidine and Reduction in POD Comparison 

 

30-Day Post-Intervention Survey Results 

This follow-up survey was obtained at the staff meeting for anesthesia providers the 

month immediately following the educational presentation and emailed to the providers by the 

chief CRNA at TSL if they were not in attendance at the staff meeting. Of the original 12 

participants, 58% (n=7) completed the 30-day post-intervention survey. Of these respondents, 

57% (n=4) recalled nearly all the information presented in the educational session, while the 

remaining 43% (n=3) recalled some of the information (Figure 9). All participants state they use 

dexmedetomidine as an anesthesia adjunct with the geriatric surgical population 50% of the time 

or more, with two participants using dexmedetomidine 100% of the time in this patient 

population (Figure 10). Retention of the session information was evaluated by assessing the 

provider’s knowledge of what type of medications can increase the risk of POD in the geriatric 

surgical population, with 86% (n=6) answering correctly with GABAa agonists (Figure 11), and 



 

 
41 

71% (n=5) correctly identifying that dexmedetomidine affects POD by reducing the production 

of pro-inflammatory cytokines (Figure 12). This shows a slight reduction in retention of 

information presented in the educational session after 30 days. Finally, all participants (n=7) 

indicated that they are very likely to continue using dexmedetomidine as an anesthesia adjunct in 

the geriatric surgical population (Figure 13).  

Figure 9 

Knowledge Recall After 30 Days 
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Figure 10 

Use of Dexmedetomidine Comparison 

 
Figure 11 

Knowledge of Type of Medication that Increases Risk of POD 
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Figure 12 

Knowledge of How Dexmedetomidine Affects POD  

 
Figure 13 

Opinion on Future Use of Dexmedetomidine 

 
  



 

 
44 

DISCUSSION 

Summary 

Analysis of the pre-intervention survey data demonstrated a need for education on the 

correlation and usefulness of dexmedetomidine as an anesthesia adjunct in the reduction of POD 

in the geriatric surgical patient population. Prior to the educational session, only 25% of the 

participants felt there was a strong correlation between use of dexmedetomidine and reduction in 

incidence of POD. This number increased to 78% following the presentation (Figure 8). Most 

participants used dexmedetomidine 50% of the time or less prior to the presentation, while 

during the 30-day follow-up survey all the participants reported using dexmedetomidine 50% of 

the time or more (Figure 10). Finally, retention of information presented in the educational 

session by the providers increased to nearly 100% immediately after the session, with only a 

30% loss of retention of knowledge in the 30-day post-intervention survey (Figures 11 & 12). 

Interpretation 

Through assessing the educational knowledge of the providers prior to, immediately 

after, and 30-days after the educational session, it was determined that the educational session 

improved provider knowledge at both the immediately post-intervention, and 30-days post-

intervention educational session timeframes (Figures 11 & 12). Most providers also self-

identified that they recalled nearly all the information presented at the educational session 

(Figure 9). Finally, an improvement in the amount of time providers self-identified using 

dexmedetomidine for reduction in POD in the geriatric surgical population was noted (Figure 

10).  
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Implications 

It can be deduced from the data presented that anesthesia providers benefit from 

educational sessions to improve their knowledgebase as well as promote evidence-based practice 

with regards to dexmedetomidine and its usefulness in reducing POD in the geriatric surgical 

population. Anesthesia providers are more likely to utilize dexmedetomidine for the geriatric 

surgical population after the educational session. With increased use of dexmedetomidine by 

anesthesia providers, and the literature evidence showing a reduction in POD with use of 

dexmedetomidine, it can be further deduced that geriatric surgical patients also benefit from this 

project. Future educational presentations that included physician anesthesiologists may increase 

awareness and incorporation of dexmedetomidine into practice standards for the geriatric 

surgical population. 

Limitations 

Limitations of this study included the presentation only being received by a small sample 

size consisting of CRNAs at a single practice site. Lack of participation by physician 

anesthesiologists also presented limited data on viewpoints and knowledge regarding 

dexmedetomidine and the geriatric population from all qualified anesthesia providers. 

Doctor of Nursing Practice (DNP) Essentials Addressed 

This project incorporated Doctor of Nursing Practice (DNP) essentials recommended for 

DNP education by the American Association of Colleges of Nursing (AACN) (2006). The DNP 

Essentials focus on the foundational core competencies for advanced nursing practice roles 

(AACN, 2006). 
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DNP Essential I: Scientific Underpinnings for Practice 

DNP Essential I was addressed through utilization of Everett Rogers’ diffusion of 

innovation theory (DIT). Preparation to address current and future practice issues requires 

integrating scientific foundations with knowledge from psychosocial, analytical, organizational, 

and nursing sciences (AACN, 2006). The diffusion model incorporates use of the scientific 

knowledge of the innovation in educational sessions, exploits the psychosocial aspect of 

clinicians in a particular group, and relies on dissemination of the innovation through the 

organization by the influence of members to become new agents of change. Through 

understanding the interplay of all the sciences, the PI was able to improve provider knowledge 

and encourage adoption of an innovation that benefits the geriatric surgical population at TSL. 

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

Systems Thinking 

DNP Essential II aims to eliminate health disparities, promote patient safety, and 

encourage excellence in practice through conceptualization of new care delivery models for the 

needs of a target population that are feasible within the current organizational, economic, 

political, and cultural perspectives (AACN, 2006). This essential was met by determining the 

need for education of the anesthesia providers at TSL on the benefits of utilization of 

dexmedetomidine for the geriatric surgical population. Quality improvement (QI) was denoted 

by increased utilization of dexmedetomidine after the educational presentation to reduce the 

incidence of POD. While patient safety was addressed through discussion of patient evaluation 

for appropriateness to use dexmedetomidine, and potential side effects and mitigation strategies 

for each side effect from use of dexmedetomidine. 
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DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based 

Practice 

DNP Essential III focuses on the translation of research into practice through 

dissemination and integration of new knowledge (AACN, 2006). This essential was met through 

the extensive literature search and development of the educational session to disseminate the new 

knowledge from research on dexmedetomidine and the geriatric surgical population. The 

evidence used in this project focused on high quality studies including meta-analyses, systematic 

reviews, and randomized controlled trials. Dissemination of new knowledge to clinicians is 

essential to improving evidence-based practice and was observed through the analysis of the 

results of this project. 

DNP Essential VIII: Advanced Nursing Practice 

DNP Essential VIII (Advanced Nursing Practice) promotes development of therapeutic 

relationships with other professionals to facilitate optimal patient care and outcomes while 

guiding and mentoring others in the nursing profession to achieve excellence in their practice 

(AACN, 2006). This essential was incorporated throughout the project with peer review of the 

design and implementation of the project, as well as presenting to CRNAs during the educational 

session. When queried about the effectiveness of the presenter, 100% of participants responded 

that the presenter was very effective in delivering the content of the educational session and the 

content was extremely relevant to their daily practice. 

Conclusions 

In conclusion, the literature synthesis demonstrated a positive correlation between use of 

dexmedetomidine and reduction in POD in the geriatric surgical patient population. An 
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educational presentation improved anesthesia providers’ knowledge on the benefit of use of 

dexmedetomidine to reduce POD in this patient population. Increased knowledge and 

dissemination of the new knowledge promoted practice change amongst the anesthesia providers 

with regards to use of dexmedetomidine with geriatric patients in their daily practice.  

Plan for Sustainability 

Sustainability for this quality improvement project would improve with incorporation of 

the educational session in the on-boarding of new anesthesia providers. Updates to the 

knowledge content in the educational presentation as new research is disseminated will also help 

with buy-in from anesthesia providers in the future to maintain the most relevant evidence-based 

practice content. 

Plan for Dissemination 

Dissemination of project results was performed through an executive summary sent to the 

chief CRNA at TSL to distribute and discuss with the staff anesthesia providers at TSL. 

Publication of manuscript in UA Campus Repository and indexed in ProQuest. 
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APPENDIX A: 

SITE APPROVAL/THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD 

(IRB) APPROVAL LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (VOLUNTARY DISCLOSURE AND CONSENT FORM) 
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Voluntary Disclosure Consent Document 
 

Instruction: please read carefully.  
 
The purpose of this quality improvement project is to present the benefits of dexmedetomidine 
use as an anesthetic adjunct as an effective evidenced-based intervention for the reduction in 
postoperative delirium (POD) in the geriatric surgical patient population at Tempe St. Luke’s 
Hospital. The goal is to evaluate anesthesia provider knowledge and attitude toward the use of 
dexmedetomidine for the reduction in POD.  
 
If you choose to take part in this project, you will be asked to: 
 

1. Participate in a one-day (30 minutes) educational session on dexmedetomidine as an 
anesthesia adjunct for the reduction in POD. 

2. Answer a survey before the educational session, a second survey at the end of the 
educational session, and a third survey thirty days after the educational session. Your 
information will be kept confidential and stored in the University of Arizona library 
archive. 

3. By choosing to participate in this in-service, you are giving consent.  
 
It will take approximately five minutes to complete the first two surveys, and approximately three 
minutes to complete the final survey. There are no foreseeable risks associated with participating 
in this project and you will receive no immediate benefit from your participation. Survey 
responses are anonymous but will have an assigned number for organizational and analytical 
purposes.  
 
If you choose to participate in the project, participation is voluntary, refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 
any time from the project. In addition, you may skip any question that you choose not to answer. 
By participating, you do not give up any personal legal rights you may have as a participant in 
this project.  
 
For questions, concerns, or complaints about the project, you may call: 
 
Rachel Ference BSN, RN, CCRN 
DNP-NA Candidate 
Phone number: 602-538-8020 
Email: rrference@email.arizona.edu 
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL) 
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Dear Anesthesia Providers,  

Please consider staying for some food and beverages after this month’s staff meeting to 

participate in an educational session, information provided below. If you cannot join in-person, 

please use this link [insert link] for on-demand viewing and participation. Attached you will find 

the Voluntary Disclosure Consent Form should you decide to participate. Thank you for your 

time and consideration.  

Sincerely, 

Rachel Ference, RN, BSN, CCRN, SRNA 

Invitation to an Educational Session 

• Who: Rachel Ference SRNA will be presenting 

• What: Dexmedetomidine use for the reduction in POD in geriatric surgical patients 

• Where: OR break room at TSL 

• When: After monthly staff meeting (date/time TBA) 

• Bonus: Food and beverages available throughout presentation! 
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APPENDIX D: 

EVALUATION INSTRUMENTS (PRE- AND POST-INTERVENTION QUALTRICS 

SURVEY; 30-DAY FOLLOW-UP QUALTRICS SURVEY) 
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Pre-Intervention Survey 
 
Participant Number: ____ 
 
Please circle the box that best represents your answer to the following questions and statements. 
 
Question 1: How many years have you been a licensed anesthesia provider? 

5 
 > 20 years 

4 
10-20 years 

3 
5-10 years 

2 
1 – 5 years 

1 
< 1 year 

 
Question 2: Do you use medications to reduce postoperative delirium in every geriatric (>65 years old) patient you 
provide anesthesia for? 

5 
Strongly Agree 

4 
Agree 

3 
Do not use in every 

patient but 
occasionally 

2 
Disagree 

1 
Strongly Disagree 

 
Question 3: Research suggests use of what type of medications can increase the risk of developing delirium 
postoperatively? 

5 
GABAa Agonists 

4 
Anti-hypertensives 

3 
Alpha-2 Adrenergic 

Agonists  

2 
Glucocorticoids  

1 
Local Anesthetics  

 
Question 4: Would you use dexmedetomidine as an anesthesia adjunct perioperatively in the geriatric surgical 
patient? 

5 
Strongly Agree 

4 
Agree 

3 
Neither agree nor 

disagree 

2 
Disagree 

1 
Strongly Disagree 

 
Question 5: To what degree do you think dexmedetomidine use as an anesthesia adjunct can reduce postoperative 
delirium in the geriatric surgical patient? 

5 
Strong Correlation 

4 
Moderate 

Correlation 

3 
Weak Correlation 

2 
Does not reduce 

POD 

1 
Can make POD 

worse 
 
Question 6: How does dexmedetomidine affect postoperative delirium? 

5 
Increases CMRO2 

and glutamate 
levels 

4 
Inhibits effects of 
other anesthetics 

3 
Reduces 

production of pro-
inflammatory 

cytokines 

2 
Increases release of 

catecholamines 

1 
Increases levels of 
neurotransmitters 

 
Question 7: How often do you use dexmedetomidine as an anesthesia adjunct with geriatric patients? 

5 
100% 

4 
75% 

3 
50% 

2 
25% 

1 
0% 
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Post-Intervention Survey 
 
Participant Number: _____ 
 
Please circle the box that best represents your answer to the following questions. 
 
Question 1: How relevant was the educational session to your daily practice? 

5 
Extremely relevant 

4 
Somewhat relevant 

3 
Somewhat 
irrelevant 

2 
Extremely 
irrelevant 

1 
Does not apply to 
my daily practice 

 
Question 2: To what extent was the content in the educational session new information to you?  

5 
Completely new 

content 

4 
Mostly new 

content 

3 
Some new content 

2 
I’ve heard content 
before but forgot 

specifics 

1 
No new content 

 
Question 3: Research suggests use of what type of medications can increase the risk of developing delirium 
postoperatively? 

5 
GABAa Agonists 

4 
Anti-hypertensives 

3 
Alpha-2 Adrenergic 

Agonists  

2 
Glucocorticoids  

1 
Local Anesthetics  

 
Question 4: How effective was the presenter in delivering the content of the educational session? 

5 
Very effective 

4 
Somewhat 
effective 

3 
Neither effective 

nor ineffective 

2 
Could improve 

1 
Unable to 

understand 
 
Question 5: How does dexmedetomidine affect postoperative delirium? 

5 
Increases CMRO2 

and glutamate 
levels 

4 
Inhibits effects of 
other anesthetics 

3 
Reduces 

production of pro-
inflammatory 

cytokines 

2 
Increases release of 

catecholamines 

1 
Increases levels of 
neurotransmitters 

 
Question 6: To what degree do you think dexmedetomidine use as an anesthesia adjunct can reduce postoperative 
delirium in the geriatric surgical patient? 

5 
Strong Correlation 

4 
Moderate 

Correlation 

3 
Weak Correlation 

2 
Does not reduce 

POD 

1 
Can make POD 

worse 
 
Question 7: How likely are you to use dexmedetomidine as an anesthesia adjunct with geriatric patients in the 
future? 

5 
Very likely 

4 
Somewhat likely 

3 
Not likely 

2 
Extremely unlikely 

1 
Will never use 
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30-Day Post-Intervention Survey 
 
Participant Number: ________ 
 
Please circle the box that best represents your answer to the following questions. 
 
Question 1: How much information do you recall from the educational session about dexmedetomidine? 

5 
Recall nearly all 

information 

4 
Recall some 
information 

3 
Did not attend 

educational session 

2 
Recall very little 

information 

1 
Do not recall any 

information 
 
Question 2: How often do you use dexmedetomidine as an anesthesia adjunct with geriatric patients? 

5 
100% 

4 
75% 

3 
50% 

2 
25% 

1 
0% 

 
Question 3: Research suggests use of what type of medications can increase the risk of developing delirium 
postoperatively? 

5 
GABAa Agonists 

4 
Anti-hypertensives 

3 
Alpha-2 

Adrenergic 
Agonists  

2 
Glucocorticoids  

1 
Local Anesthetics  

 
Question 4: How likely are you to continue using dexmedetomidine as an anesthesia adjunct with geriatric patients? 

5 
Very Likely 

4 
Somewhat Likely 

3 
Not Likely 

2 
Extremely Unlikely 

1 
Will Never Use 

 
Question 5: How does dexmedetomidine affect postoperative delirium? 

5 
Increases CMRO2 

and glutamate 
levels 

4 
Inhibits effects of 
other anesthetics 

3 
Reduces 

production of pro-
inflammatory 

cytokines 

2 
Increases release of 

catecholamines 

1 
Increases levels of 
neurotransmitters 
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APPENDIX E: 

PARTICIPANT MATERIAL (EDUCATIONAL SESSION ON-DEMAND RECORDED 

LECTURE LINK) 
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https://arizona.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=10cb8cd2-639a-431e-8d61-

ad7d01875341 

 



 

 
62 

APPENDIX F: 

PROJECT TIMELINE 
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Completion 
Date Planning Pre-

Implementation Implementation Evaluation 

10/01/2020 

Meet with key 
stakeholders 

individually to 
obtain support 

for project 

   

04/21/2021 

Submit DNP 
project proposal 
to Grammarly 

and peer 
reviewer 

   

05/07/2021 

Meet with DNP 
project 

committee chair 
to review 

educational 
session materials 

   

06/22/2021  Submit IRB 
application 

  

08/23/2021 

  Conduct 
educational 
session and 
publish on-

demand lecture 
for anesthesia 

providers 

Collect pre-
intervention and 
post-intervention 

surveys of 
educational 

session 

09/21/2021 

   30-day follow-
up survey of 

providers’ self-
evaluated 
change in 

practice after 
educational 

session 

10/07/2021 

   Post-intervention 
results meeting 

to the anesthesia 
group completed  
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APPENDIX G: 

LITERATURE REVIEW GRID 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

(2020)  
Bao & Tang  

Organ-protective effects and 
the underlying mechanism of 
dexmedetomidine 

Review article This article details the physiological 
effects and mechanisms by which 
dexmedetomidine works in an organ-
protective manner and elucidates its 
advantages from the literature in the 
significant reduction of postoperative 
delirium and agitation.  
 

This article provides a good background 
of the physiological effects of 
dexmedetomidine to formulate 
background information and justification 
for how this drug elicits its organ-
protective, neuro-protective effects.  

(2020)  
Flukiger et al.  

Dexmedetomidine in 
prevention and treatment of 
postoperative and intensive 
care unit delirium: A 
systematic review and meta-
analysis 
 
Jrnl: Annals of Intensive 
Care 
 

Systematic 
review and 
meta-analysis 

Dexmedetomidine was associated with 
significantly lower overall incidence of 
delirium when compared to placebo, 
standard sedatives, and opioids. Two out 
of three studies showed that 
dexmedetomidine also reduced duration 
of delirium.  

Systematic review and meta-analysis 
compare multiple studies, providing 
strength to evidence when conclusion is 
found. In this case the analysis determines 
significant reduction in postoperative 
delirium when dexmedetomidine was 
administered.  

(2020)  
Ming et al. 

Perioperative 
dexmedetomidine and 
postoperative delirium in 
non-cardiac surgery: A meta-
analysis 
 
Jrnl: Annals of Palliative 
Medicine 
 

Meta-analysis Compared to placebo and other sedation 
methods, perioperative dexmedetomidine 
sedation resulted in lower rates of POD in 
adults’ patients undergoing non-cardiac 
surgery with no heterogeneity using 
relative risk and confidence interval 
analyses. 

Another strong meta-analysis indicating 
positive correlation of dexmedetomidine 
administration perioperatively and 
reduced incidence of POD.  

(2020)  
Mullen  

Does modality matter? A 
comparison of aspiring 
leaders’ learning online and 
face-to-face 
 
Jrnl: Journal of Further and 
Higher Education 

Cohort study The study concluded that when assessing 
quality of learning between an online 
educational modality and a face-to-face 
educational modality, neither were more 
advantageous. The adult learner was 
found to have equally strong academic 

Data to support that a curriculum can be 
equally effective when presented either 
online or in a face-to-face modality. This 
will benefit the development of my 
project should the educational session 
need to be presented virtually.  



 

 
66 

Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

performance and satisfaction between the 
online and face-to-face cohorts.  
 

(2019)  
Ayob et al. 

Pre-operative biomarkers 
and imaging tests as 
predictors of post-operative 
delirium in non-cardiac 
surgical patients: A 
systematic review 
 
Jrnl: BMC Anesthesiology 

Systematic 
review 

Serum levels of IL-6 were positively 
associated with postoperative delirium in 
two studies while one study showed no 
association. CRP appears to be the most 
promising biomarker for predicting 
postoperative delirium with five studies 
showing correlation, with only one study 
showing no correlation.  

Being able to utilize objective data such 
as serum levels of inflammatory 
mediators with positive correlation to 
postoperative delirium can aid in risk 
stratification, as well as diagnosis of 
postoperative delirium. Correlation 
between the reduction in serum levels of 
inflammatory mediators such as IL-6 after 
the use of dexmedetomidine has been 
shown in other studies.  
 

(2019)  
Cheng et al. 

A multicenter randomized 
controlled trial of the effect 
of intra-operative 
dexmedetomidine on 
cognitive decline after 
surgery 
 
Jrnl: Anaesthesia 

Multi-center 
randomized 
control trial 

Dexmedetomidine given in the 
perioperative setting lessened cognitive 
decline, measured by deviations in serum 
brain-derived neurotrophic factor, up to 
one month after surgery in geriatric 
patients. Results determined 
dexmedetomidine inhibited reduction of 
serum brain-derived neurotrophic factor. 
 

This randomized control trial is 
associated with my clinical question 
because it involves measurable data of 
brain-derived neurotrophic factor, which 
has been shown to relate to postoperative 
delirium, showing reduction in 
postoperative cognition dysfunction in 
elderly patients.  

(2019)  
Cui et al. 

The effect of perioperative 
anesthetics for prevention of 
postoperative delirium on 
general anesthesia: A 
network meta-analysis 
 
Jrnl: Journal of Clinical 
Anesthesia 
 

Meta-analysis Dexmedetomidine related to lower 
incidence of POD compared to other 
sedative agents as well as normal saline 
control group.  

This study analyzed multiple different 
sedative agents regularly used in the OR 
by anesthesia providers. Final analysis 
showed statistically significant support 
for dexmedetomidine perhaps being most 
effectual sedative agent to reduce 
incidence of POD. 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

(2019)  
Ebner & 
Gegenfurtner 

Learning and satisfaction in 
webinar, online, and face-to-
face instruction: A meta-
analysis 
 
Jrnl: Frontiers in Education 

Meta-analysis The meta-analysis found that webinars 
were more effective in promoting 
participant knowledge than traditional 
face-to-face and asynchronous online 
instruction, all three modalities are 
equally effective for student learning. 
Student satisfaction found a higher 
correlation with synchronous face-to-face 
instruction over webinar instruction and 
webinars were superior to asynchronous 
online instruction, but all results were 
marginal and not statistically significant. 
 

For knowledge retention and satisfaction, 
it would be prudent to develop either a 
synchronous face-to-face educational 
session, or a synchronous webinar to 
accommodate geographic limitations to 
further disseminate my DNP project.  

(2019)  
Janssen et al.  

Prevention of postoperative 
delirium in elderly patients 
planned for elective surgery: 
systematic review and meta-
analysis.  
 
Jrnl: Clinical Interventions 
in Aging 
 

Systematic 
review and 
meta-analysis 

This review concluded that 
dexmedetomidine, administration of 
antipsychotics, BIS-guidance use, and 
multicomponent interventions does 
successfully reduce the prevalence of 
postoperative delirium. 

This systematic review concluded 
dexmedetomidine can efficaciously 
decrease the prevalence of postoperative 
delirium which is the primary focus of my 
clinical questions. 

(2019)  
Knaak et al. 

C-reactive protein for risk 
prediction of post-operative 
delirium and post-operative 
neurocognitive disorder 
 
Jrnl: Acta Anaesthesiologica 
Scandinavica 
 

Randomized 
control trial 

Preoperative CRP levels were 
independently associated with POD 
strengthening role of inflammation in the 
development of POD.  

Correlation of CRP and inflammation 
with POD can aid in the understanding of 
how dexmedetomidine can reduce POD 
through its anti-inflammatory affects.  

(2019)  
Pan et al. 

Perioperative 
dexmedetomidine reduces 
delirium in elderly patients 
after non-cardiac surgery: a 

Systematic 
review and 
meta-analysis 

Perioperative dexmedetomidine reduces 
the occurrence of POD involving geriatric 
patients after surgery. 
 

The systematic review analyzed multiple 
components of, and administration 
options related to dexmedetomidine and 
concluded that it significantly reduced 



 

 
68 

Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

systematic review and meta-
analysis of randomized-
controlled trials 
 
Jrnl: Canadian Journal of 
Anaesthesia 
 

occurrence of POD which is the focus of 
my PICO question. 

(2019)  
Yang et al. 

Effect of dexmedetomidine 
on postoperative cognitive 
dysfunction and 
inflammation in patients 
after general anaesthesia: A 
PRISMA-compliant 
systematic review and meta-
analysis 
 
Jrnl: Medicine 
 

Systematic 
review and 
meta-analysis 

Meta-analysis revealed statistical 
significance in dexmedetomidine 
reducing early POCD while increasing 
postoperative MMSE scores 

Quality of studies included were 
moderate to good with statistical analyses 
advocating for dexmedetomidine to 
provide aid in reducing POCD 

(2019)  
Zeng et al. 

Dexmedetomidine for the 
prevention of postoperative 
delirium in elderly patients 
undergoing noncardiac 
surgery: A meta-analysis of 
randomized controlled trials 
 
Jrnl: PLoS ONE 
 

Meta-analysis The meta-analysis demonstrated that use 
of dexmedetomidine has a statistically 
significant effect on lowering the 
occurrence of POD as compared to 
receiving a placebo.  

This meta-analysis analyzed randomized 
control trials with the use of 
dexmedetomidine as the variable, and a 
placebo as the control to assess efficacy 
in reducing postoperative delirium in 
geriatric patients undergoing noncardiac 
surgery which is my focused clinical 
question. 

(2018)  
Bajpai et al.  

Health professions’ digital 
education: Review of 
learning theories in 
randomized controlled trials 
by the Digital Health 
Education Collaboration 
 

Systematic 
review 

One-third of studies reported single or 
multiple learning theories in design, 
assessment, conceptualization, or 
interpretation of outcomes of the digital 
education interventions. Studies with 
reported learning theories and validated 
instruments have shown effective 

This study shows the positive correlation 
with utilizing learning theories in the 
development of a curriculum, specifically 
a digital educational curriculum, for the 
effective acquisition of knowledge and 
skills. This will help me develop my 
curriculum to effectively educate the 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

Jrnl: Journal of Medical 
Internet Research 

acquisition of learning outcomes such as 
knowledge, skills, and performance. 

anesthesia providers so they can retain the 
knowledge imparted on them during the 
educational session.  
 

(2018)  
Duan et al. 

Efficacy of perioperative 
dexmedetomidine on 
postoperative delirium: 
systematic review and meta-
analysis with trial sequential 
analysis of randomized 
controlled trials 
 
Jrnl: British Journal of 
Anaesthesia 
 

Systematic 
review and 
meta-analysis 

Dexmedetomidine can decrease 
postoperative delirium prevalence for 
adult surgical patients with more research 
needed for optimal dose, and timing.  
 

This review relates to my clinical 
question because it demonstrates 
reduction of postoperative delirium in the 
adult surgical population. 

(2018)  
Huyan et al. 

Perioperative 
dexmedetomidine reduces 
delirium in elderly patients 
after lung cancer surgery 
 
Jrnl: Psychiatria Danubina 

Randomized 
control trial 

Delirium occurred in both groups on 
postoperative day 1 to POD 7, incidence 
of delirium is lower in dexmedetomidine 
group compared to the control. There 
were more mild delirium patients but 
fewer moderate and severe delirium 
patients in the dexmedetomidine group, 
and patients in dexmedetomidine group 
had shorter duration of delirium, lower 
numeric pain rating scale during 
movement, and better sleep quality. 
 

While the study showed that both groups 
ultimately had delirium diagnosed, the 
severity, length, and disability within 
those that received dexmedetomidine 
compared to placebo were less. 
Concludes that preoperative and 
intraoperative administration of 
dexmedetomidine can reduce incidence 
and intensity of delirium postoperatively.  

(2018)  
Lee et al. 

The effect of the timing and 
dose of dexmedetomidine on 
postoperative delirium in 
elderly patients after 
laparoscopic major non-
cardiac surgery: A double 

Randomized 
controlled trial 

Reduction in incidence and shortened 
duration of post-op delirium in group 1 
and group 2 compared to control. 
Interleukin levels post-op were lower in 
group 1 compared to control. Cortisol 
levels post-op were lower in groups 1 and 

Statistically significant results confirming 
reduction in delirium and interleukin 
levels post-operatively with use of 
dexmedetomidine compared to NS 
perioperatively.  
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

blind randomized controlled 
study 
 
Jrnl: Journal of Clinical 
Anesthesia 
 

2 compared to control. TNF-alpha were 
not significantly different.  

(2018)  
Liu et al.  

Inflammatory markers in 
postoperative delirium 
(POD) and cognitive 
dysfunction (POCD): A 
meta-analysis of 
observational studies 
 
Jrnl: PLoS ONE 
 

Meta-analysis Evidence from medium-to-high quality 
observational studies suggests POD and 
POCD are correlated with concentration 
of peripheral and cerebrospinal fluid 
inflammatory markers, CRP and IL-6. 

Meta-analysis of several studies of 
medium to high quality confirm 
association of POD with inflammatory 
markers.  

(2018)  
Mei et al. 

Intraoperative sedation with 
dexmedetomidine is superior 
to propofol for elderly 
patients undergoing hip 
arthroplasty. 
 
Jrnl: Clinical Journal of 
Pain 
 

Randomized 
controlled trial 

Intervention group receiving 
dexmedetomidine as supplement to 
peripheral nerve block had reduced 
incidences of POD and POCD with faster 
discharge form hospital. 

Supplementing peripheral nerve blocks 
with dexmedetomidine could be 
beneficial with reducing POD, POCD, 
and improving short-term recovery for 
elderly patients. 

(2018)  
Zhigang et al. 

Effects of difference doses 
of dexmedetomidine on 
analgesic efficacy and 
inflammatory cytokines in 
patients undergoing 
laparoscopic surgery 
 
Jrnl: Experimental and 
Therapeutic Medicine 

Randomized 
control trial 

Cellular inflammatory cytokines CRP and 
TNF-α in dexmedetomidine groups were 
significantly lower than those in the 
control group, while IL-10 levels indicate 
the use of dexmedetomidine can relieve 
the body’s inflammation and protect it 
from invasion of pathogens.  

Observing positive correlation with 
dexmedetomidine use and reduced 
inflammatory cytokines offers strength to 
the argument of linking dexmedetomidine 
use with reduced POD as other studies 
have shown a positive correlation with 
increased levels of CRP and TNF- α with 
POD.  
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

(2017)  
Aldecoa et al. 

European society of 
anaesthesiology evidence-
based and consensus-based 
guideline on postoperative 
delirium 
 
Jrnl: European Journal of 
Anaesthesiology  

Clinical 
guideline 

The guideline recommends best possible 
preoperative conditions to be achieved 
including use of alpha-2 agonists such as 
dexmedetomidine to prevent POD. 
Attempts to reduce surgical stress, organ-
protective intraoperative management, 
and implementing effective multimodal 
opioid-sparing analgesia can prevent 
POD. 
 

This guideline affirms what is found in 
literature that use of dexmedetomidine is 
appropriate when attempting to prevent 
POD in geriatric patients.  

(2017)  
Shin et al. 

Intraoperative 
dexmedetomidine sedation 
reduces the postoperative 
agitated behavior in elderly 
patients undergoing 
orthopedic surgery compared 
to the propofol sedation 
 
Jrnl: Minerva 
Anestesiologica 
 

Retrospective 
cohort study 

The dexmedetomidine group showed 
statistically significantly less agitated 
behavior compared to the propofol group. 

While this study did not specifically 
describe their outcomes to be 
postoperative delirium (POD), the 
evidence shows in elderly patients, 
increased agitation could be a sign of 
POD and thus the evaluation between 
dexmedetomidine and propofol still 
relates to my clinical question with 
reducing postoperative complications 
related to neurological function.  

(2016)  
Liu et al. 

Dexmedetomidine reduces 
postoperative delirium after 
joint replacement in elderly 
patients with mild cognitive 
impairment 
 
Jrnl: Aging Clinical and 
Experimental Research 
 

Randomized 
parallel group 
study 

Dexmedetomidine treatment significantly 
reduced POD in both group 1 and 3 
compared to their NS counterparts 
(groups 2 and 4) 

This study takes the evaluation of 
dexmedetomidine a step further by 
evaluating a parallel group of aMCIs with 
normal elders that observed statistically 
significant results in favor of 
dexmedetomidine reducing POD for both 
populations.  

(2015)  
Ding et al.  

Effects of dexmedetomidine 
on anesthesia recovery 
period and postoperative 
cognitive function of patients 

Double-blind 
controlled trial 

In dexmedetomidine group MAP, HR, 
delirium rating scale, levels of TNF-
alpha, NSE, and IL-6 were lower 
compared to control group (p<0.05), 

Utilizing double-blind control trial with 
NS vs. Dexmedetomidine given at similar 
doses and rates perioperatively showing 
statistically significant reduction in 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of 

Study Main Outcomes of Findings Support for and or Link to 
Project 

after robot-assisted 
laparoscopic radical 
cystectomy 
 
Jrnl: International Journal of 
Clinical and Experimental 
Medicine 
 

while Ramsay sedation score, and serum 
SOD were higher than the control group 
(p<0.05).  

postoperative delirium rating scale scores 
and reduced TNF-alpha and IL-6 which 
have been shown to be inflammatory 
mediators in the brain renders support for 
my clinical question in evaluating use of 
dexmedetomidine perioperatively to 
reduce post-op delirium.  

(2014)  
American 
Geriatrics Society 
Expert Panel on 
Postoperative 
Delirium in Older 
Adults 

Clinical practice guideline 
for postoperative delirium in 
older adults 
 
Org: American Geriatrics 
Society 

Clinical 
practice 
guideline 

Providers should avoid medications that 
induce delirium postoperatively in older 
adults to prevent delirium. Providers 
should optimize postoperative pain 
control, preferably with nonopioid pain 
medication to minimize pain in older 
adults to prevent delirium. Health care 
systems and hospitals should implement 
formal educational programs with 
ongoing (quarterly) formal and/or 
informal refresher sessions for health care 
providers on delirium in at-risk older 
surgical adults to improve understanding 
of the epidemiology, assessment, 
prevention, and treatment of delirium.  
 

This guideline addresses key elements of 
my project including advocating for 
formal educational programs on delirium 
for at-risk geriatric surgical patients, use 
of nonopioid medications, and avoidance 
of delirium-inducing medications for 
prevention of postoperative delirium in 
the geriatric surgical patient population. 
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APPENDIX H: 

OTHER DOCUMENTS AS APPLICABLE TO THE PROJECT (PROJECT BUDGET AND 

PROJECT POSTER) 
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Amount Cost Total 

Educational Session  
Printing of Pre-intervention and Post-
intervention surveys 

15 copies x2 
surveys 
Total = 30 copies 

$0.15 per copy $4.50 

Food and Beverages 15 people $10.00 per 
person 

$150.00 

Transportation Cost 30 miles $0.58 per mile $17.40 
Grand Total  $171.90 
Total Project Cost  $171.90 
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