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Abstract 

Background: Opioids have significant side effects, especially for bariatric surgery 

patients, yet are still frequently administered in the Post Anesthesia Care Unit (PACU). 

Multimodal analgesics effectively relieve pain, minimize opioid consumption, and decrease 

postoperative complications for this patient population. Purpose: This DNP project aims to 

educate PACU nurses on the benefits of multimodal analgesia, the harmful impact opioids have 

on bariatric patients and assess barriers to opioid minimization compliance for this patient 

population in PACU. Methods: Thirty-four PACU nurses from a 439-bed private hospital in 

North Carolina were recruited to participate in an education session discussing the adverse 

effects of opioids and opioid alternatives. A pre- and post-survey adapted from the Clinical Pain 

Knowledge Test by Dr. Bernhofer were sent to participants. Barriers to opioid minimization 

were assessed in the post-survey through qualitative data responses. SPSS and StataSE statistical 

packages were used to analyze quantitative data. Results: Twenty-four nurses participated in the 

education session. Seventeen participants responded to the presurvey, and nine responded to the 

post-survey. Fisher's exact test was used to analyze individual survey questions for knowledge 

improvement. Data analysis showed no statistical significance. However, all showed 

improvement in the percentage of correct answers from pre- to post-survey. Recommendations 

and conclusion: Continued education on opioid alternatives and the harmful effects opioids have 

on bariatric patients would be helpful to promote and sustain practice change. Development of 

pre-op and post-op analgesic medication guidelines would improve consistency in limiting 

opioid administration. Barriers identified by PACU nurses provide a basis for future quality 

improvement projects.  
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Keywords 
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Background and Significance 

Optimal pain control is a primary consideration in patient care postoperatively. Opioids 

are still "go to" drugs for pain relief in PACU despite their well-documented adverse side effects 

and high abuse potential (Joshi & Kehlet, 2019). Research has shown that the bariatric patient 

population is at increased risk of opioid abuse compared to non-bariatric patients (Adis Medical 

Writers, 2020; Hoehn et al., 2019; Ma et al., 2020). Considering the significant respiratory and 

other comorbidities morbidly obese patients experience, the adverse side effects of opioids are 

much more of a concern for this population (Adis Medical Writers, 2020; Hoehn et al., 2019; 

Kayhan et al., 2018). Adverse side effects from opioids consist of a dose-dependent decrease in 

ventilation; cough suppression; sedation; spasm of biliary smooth muscle resulting in biliary 

colic; constipation; delayed gastric emptying; nausea and vomiting; urinary retention; placental 

transfer; histamine release with morphine; and potential for tolerance and dependence (Flood et 

al., 2015).  

The opioid epidemic is a rising concern. More than 232,000 people died from 

prescription opioid overdoses in the U.S. from 1999 to 2018 (Centers for Disease Control and 

Prevention, 2020). With the ongoing opioid epidemic, Enhanced Recovery After Surgery 

(ERAS) protocols have become more widely adopted (Wick et al., 2017). Many attributes of 

ERAS protocols promote faster patient recovery. Opioid sparing analgesia within ERAS 

protocols for bariatric surgery patients is the focus of this DNP project. Multimodal analgesia 
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combines non-opioid medications for the goal of synergistic pain control, minimizing the 

number of opioids needed and reducing opioid-related side effects (Joshi & Kehlet, 2019).  

Multimodal analgesia protocols are used throughout many preoperative, intraoperative, 

and postoperative settings. Despite overwhelming evidence of the benefits of multimodal 

analgesia, opioids are still frequently administered in PACU (Joshi & Kehlet, 2019). Many 

studies have evaluated the effectiveness of multimodal analgesia in providing optimal pain 

control, reducing opioids postoperatively, and reducing the adverse side effects of opioid 

administration (Gridley et al., 2020; Hartford et al., 2020; Hoehn et al., 2019; Kayhan et al., 

2018; Ma et al., 2020; Magrum et al., 2020; Scott et al., 2017; Soffin et al., 2019; Townsend et 

al., 2020; Uhlmann et al., 2019; Wick et al., 2017). Evidence based education for PACU nurses 

could play a role in reducing opioid administration for bariatric patients postoperatively. 

Purpose 

The purpose of this DNP project is to educate PACU nurses regarding the benefits of 

multimodal analgesia, the harmful impact opioids have on bariatric patients and to identify 

barriers to reduced opioid administration to bariatric patients in the PACU. The project goals are 

a) to assess PACU nurses’ baseline knowledge of pain management through a pre-survey; b) to 

provide an educational in-service on pain management, opioids, and opioid alternatives for 

bariatric surgery patients; c) to conduct a post-educational survey to reassess pain knowledge and 

examine barriers with guidance to minimize opioid administration for bariatric surgery patients 

in the PACU.  

Review of Current Evidence 

The purpose of this review was to identify multimodal analgesics useful for pain relief 

and decreasing bariatric patients' opioid consumption postoperatively. A second goal is to 
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identify barriers to compliance to opioid minimization protocols for bariatric patients in the 

PACU. Databases used for the literature search were CINAHL, Scopus, PubMed, and Google 

Scholar. The key terms used were Enhanced Recovery, ERAS, Opioid sparing analgesia, 

multimodal analgesia, bariatrics, pain management, PACU, education, compliance, and barriers. 

The inclusion criteria were articles written in English within the past ten years, and primarily 

consisted of meta-analyses, research trials, or systematic reviews. Exclusion criteria were articles 

not relevant to post-op pain management.  

Despite the availability of alternative medications for pain control, opioids continue to be 

first-line treatments in the Post Anesthesia Care Unit (Joshi & Kehlet, 2019; Sherman et al., 

2020). Bariatric patients tend to have significant pain postoperatively (Kayhan et al., 2018). 

However, bariatric patients are at an increased risk of complications with opioid use, particularly 

respiratory compromise (Adis Medical Writers, 2020; Kayhan et al., 2018; Ma et al., 2020). This 

review discusses the effectiveness of ERAS protocols, multimodal analgesics, and barriers and 

enablers to opioid minimization compliance.  

Effectiveness of ERAS Protocols and Multimodal Analgesics 

 According to recent research, opioid minimization protocols decrease opioid 

consumption postoperatively without affecting pain scores (Gridley et al., 2020; Helander et al., 

2017; Hoehn et al., 2019; Ma et al., 2020; Magrum et al., 2020; Monte et al., 2021; Naqib et al., 

2018; Persico et al., 2019; Scott et al., 2017; Sherman et al., 2020; Soffin et al., 2019; Townsend 

et al., 2020; Vu et al., 2020; Warren et al., 2017). In addition, multimodal analgesia provides 

superior pain relief by combining various analgesics acting on a variety of different receptors 

within the central nervous system (Song et al., 2014). Their actions work synergistically to 

provide optimal pain control, cutting down on opioid uses.  
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Many opioid reduction protocols use combinations of acetaminophen, non-steroidal anti-

inflammatory drugs (NSAIDs), and gabapentinoids (Abou Zeid et al., 2019; Gridley et al., 2020; 

Hoehn et al., 2019; Kayhan et al., 2018; Ma et al., 2020; Naqib et al., 2018; Scott et al., 2017; 

Soffin et al., 2019; Song et al., 2014; Townsend et al., 2020; Uhlmann et al., 2019; Vu et al., 

2020; Warren et al., 2017). Whether used individually or in combination, these medications have 

been proven effective in reducing opioid consumption intraoperatively and postoperatively. 

According to the Colorectal ERAS Guidelines, these preoperative medications help to produce 

analgesia while minimizing opioid usage and the adverse side effects from opioids (Gustafsson 

et al., 2019). In a systematic review of ten articles on their pain management protocols, eight of 

them used combinations of acetaminophen, NSAIDs, and gabapentin (Uhlmann et al., 2019). Out 

of the eight studies, pain was either decreased or unchanged. One of the ten studies in the review 

showed increased pain scores despite using only opioids for analgesic control.  

Acetaminophen is a recognized analgesic and antipyretic available by mouth (PO), 

intravenously (IV), and per rectum (PR). For bariatric surgery patients, IV acetaminophen 

(Ofirmev) has been shown to be a better option postoperatively due to decreased gastric motility 

and absorption (Song et al., 2014). In addition, one study reviewed found Ofirmev to be more 

effective than PO acetaminophen in the immediate postoperative period due to its more rapid 

onset of action (Politi et al., 2017).  

NSAIDs are not only anti-inflammatory agents but are effective analgesics as well. They 

are shown to be effective at relieving pain, decreasing post-op opioid requirements, and 

decreasing PACU length of stay (Abou Zeid et al., 2019; Helander et al., 2017; Kayhan et al., 

2018; Monte et al., 2021). Cox 2 selective inhibitors, such as Celecoxib, are often preferred in 
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bariatric surgery due to their decreased risk for bleeding and damage to gastric mucosa (Abou 

Zeid et al., 2019; Helander et al., 2017).  

Ketorolac is an NSAID given IV, shown to be effective in pain relief not only at surgical 

closure but throughout the postoperative period on either a scheduled or as-needed basis (Gridley 

et al., 2020; Hariri et al., 2019; Hartford et al., 2020; Hoehn et al., 2019; Ma et al., 2020; Naqib 

et al., 2018; Persico et al., 2019; Soffin et al., 2019; Townsend et al., 2020; Warren et al., 2017). 

Continuing ketorolac as a scheduled medication postoperatively along with acetaminophen and 

gabapentin reduces pain postoperatively and decreases opioid consumption (Hariri et al., 2019; 

Hoehn et al., 2019; Ma et al., 2020; Naqib et al., 2018; Townsend et al., 2020; Warren et al., 

2017). Like other NSAIDS, ketorolac has the potential to increase bleeding risk due to its 

inhibition of Cox-1. Although studies have shown ketorolac is not associated with an increase in 

bleeding, many surgeons still avoid its use due to the risk potential (Gobble et al., 2014; Hariri et 

al., 2019). 

Other studies have used multimodal analgesics intraoperatively and postoperatively 

rather than preoperatively (Hartford et al., 2020; Helander et al., 2017; Kayhan et al., 2018; 

Persico et al., 2019; Sherman et al., 2020). These studies used ketamine, magnesium, lidocaine, 

dexmedetomidine, dexamethasone, tramadol and regional anesthetics.   

Ketamine is an N-methyl-D-aspartate (NMDA) antagonist and is very useful in providing 

analgesia through the block of pain transmission at this receptor. (Helander et al., 2017; Wick et 

al., 2017). Glutamate binds to the NMDA receptor during tissue injury, leading to an 

upregulation of pro-inflammatory cytokines. These cytokines can lead to central sensitization, 

opioid-induced hyperalgesia, and opioid tolerance (Helander et al., 2017). Since ketamine is an 

antagonist at the NMDA receptor, it has been shown to decrease pain and opioid requirements 
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due to opioid-induced hyperalgesia as well as for opioid-tolerant patients (Helander et al., 2017). 

Ketamine, combined with magnesium, synergistically antagonizes NMDA receptors. Ketamine 

is useful in morbidly obese patients due to the preservation of pharyngeal reflexes.  

Lidocaine, a local anesthetic, when administered systemically, can provide excellent pain 

relief (Wick et al., 2017). Sherman et al. (2020) administered lidocaine infusions to post-renal 

transplant patients. Postoperative opioid requirements were reduced by 36.5% through the first 

72 hours. Systemic lidocaine has been shown to improve the quality of recovery in morbidly 

obese patients after bariatric surgery and decrease opioid requirements in PACU (De Oliveira et 

al., 2014). In additional studies, lidocaine infusions demonstrated evidence of reduced opioid 

consumption postoperatively (Scott et al., 2017; Sherman et al., 2020; Soffin et al., 2019; 

Townsend et al., 2020; Warren et al., 2017).  

Dexmedetomidine is a highly selective alpha 2 agonist that has sedative and anxiolytic 

effects as well as analgesic properties (Helander et al., 2017; Monte et al., 2021). Infusions of 

dexmedetomidine have been proven to decrease opioid requirements. Dexmedetomidine, like 

ketamine, does not cause respiratory depression or depression of pharyngeal reflexes, making it a 

useful alternative to opioids in obese patients (Monte et al., 2021). Salama & Abdallah (2016) 

combined preoperative pregabalin with intraoperative dexmedetomidine infusions. This 

combination showed a significant decrease in pain scores, heart rate and blood pressure, as well 

as opioid consumption (Salama & Abdallah, 2016). 

Dexamethasone is a glucocorticoid shown to decrease pain through its anti-inflammatory 

properties (Helander et al., 2017). Studies have shown dexamethasone to decrease opioid 

consumption and decrease PACU length of stay through its analgesic properties (Helander et al., 

2017; Waldron et al., 2013) 
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Regional anesthesia, including the use of neuraxial anesthesia, as well as transverse 

abdominis plane (TAP), quadratus lumborum (QL), and erector spinae plane (ESP) blocks have 

shown promising results in decreasing opioid requirements postoperatively (Jones & 

Aldwinckle, 2020; Sherman et al., 2020). QL and ESP blocks have been shown to provide 

greater somatic and visceral analgesia than TAP blocks due to closer proximity to the 

paravertebral space (Jones & Aldwinckle, 2020). TAP blocks have been shown to provide pain 

relief and are considered superior to wound infiltration with local anesthetic. However, Exparel®  

injected at port sites in laparoscopic bariatric surgery was helpful as part of an ERAS protocol to 

decrease post-op opioid consumption (Ma et al., 2020). Sherman et al (2020) determined a TAP 

continuous catheter block used as an adjunct to PCA in post-renal transplant patients 

significantly reduced opioid consumption. Opioid use was decreased by 34.4% cumulatively 

over 72 hours postoperatively (Sherman et al., 2020). Additional studies included TAP blocks as 

part of their protocol to reduce postoperative opioid consumption (Persico et al., 2019; Scott et 

al., 2017; Townsend et al., 2020; Warren et al., 2017). TAP blocks in these studies were used in 

combination with other multimodal analgesics and not studied alone. 

Tramadol is "a weak opioid agonist and a weak noradrenaline and serotonin reuptake 

inhibitor" (Vu et al.,2020). Tramadol is useful for pain control postoperatively, decreasing opioid 

consumption (Gridley et al., 2020; Hartford et al., 2020; Hoehn et al., 2019; Persico et al., 2019; 

Scott et al., 2017; Soffin et al., 2019; Vu et al., 2020). Vu et al. (2020) administered tramadol 

preoperatively along with acetaminophen and celecoxib in their multimodal protocol in head and 

neck surgery patients. Their study demonstrated a decrease in postoperative opioid requirements. 

Only preoperative adjuncts were used in a study by Vu et al. (2020). These results provide clear 
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evidence of multimodal adjuncts, when given preoperatively, are effective in decreasing 

postoperative opioid use.  

Multimodal analgesics given as a supplement to opioids decrease opioid consumption 

postoperatively (Adis Medical Writers, 2020; Gridley et al., 2020; Hartford et al., 2020; Hoehn 

et al., 2019; Kayhan et al., 2018; Ma et al., 2020; Magrum et al., 2020; Naqib et al., 2018; 

Persico et al., 2019; Scott et al., 2017; Soffin et al., 2019; Townsend et al., 2020; Uhlmann et al., 

2019; Vu et al., 2020; Warren et al., 2017). Numerous studies have shown the benefits of 

combining two or more drugs rather than evaluating their effects individually. Further research 

needs to be conducted to evaluate various multimodal combinations to determine the most 

effective ones.  

Barriers and Enablers to Compliance of Multimodal Analgesia Protocols 

Education for patients, families, health care providers, and staffs has effectively increased 

compliance with multimodal analgesia protocols. According to a recent study by Forster et al. 

(2020), high compliance with ERAS for video-assisted thoracic surgery (VATS) leads to better 

patient outcomes. Cessation of opioids on post-op day three had the lowest compliance in their 

ERAS protocol. Patients in this study had more post-op complications and increased length of 

hospital stays with continued opioid use. Increasing compliance with the cessation of opioids on 

postoperative day three would contribute to improved patient outcomes. Recent studies by Naqib 

et al. (2018) and Persico et al. (2019) strongly suggest educational programs for PACU nurses 

can lead to increased compliance rates. PACU nurses stated the educational programs were 

helpful and made them more comfortable managing their patient's pain. Adherence to ERAS 

protocols by the nursing staff is vital to the protocols success, and education plays a significant 
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role in the sustainability of the programs (Gramlich et al., 2020; Gustafsson et al., 2019; 

Montgomery & McNamara, 2016; Naqib et al., 2018; Persico et al., 2019).  

Postoperative compliance scores within ERAS programs are lower than preoperative and 

intraoperative scores (Joshi & Kehlet, 2019; Montgomery & McNamara, 2016). Joshi & Kehlet 

(2019) evaluated procedure-specific postoperative pain management guidelines (PROSPECT), 

and their evidence suggests specific guidelines tailored to individual procedures improve overall 

ERAS compliance. Montgomery & McNamara (2016) determined nursing plays a role in 

shifting away from traditional pain management towards multimodal analgesics.  

A recent study on the influence of compliance with ERAS on nursing workload 

determined workload decreased when ERAS compliance increased (Hübner et al., 2015). This 

finding is isolated to a single study and suggests the need for further research. Excessive nursing 

workload is believed to be a barrier to the acceptance of new tasks and protocols. Additional 

evidence demonstrating a decrease in nursing workload with high compliance with ERAS 

protocols, could be an incentive to comply with ERAS protocols. A qualitative study by 

Gramlich et al. (2020) identified barriers to ERAS implementation and factors to support the 

adoption and sustainability of ERAS programs across healthcare systems. They found supportive 

environments with leadership roles and education for healthcare staff and patients were essential 

in establishing ERAS (Gramlich et al., 2020). Compliance increased as long as there were clear 

expectations and support from leadership (Gramlich et al., 2020). Further research to identify 

compliance barriers could increase ERAS protocols' adherence. 

Summary of Evidence 

 Many studies have shown the effectiveness of multimodal analgesics in decreasing pain, 

although the agents which are most effective have yet to be determined. There is a lack of 
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compliance with multimodal pain management protocols in the postoperative period. 

Educational in-services for nursing staff and leadership support have proven effective in 

increasing compliance scores and decreasing nursing workload. Positive feedback from nursing 

staff after education shows promise for the sustainability of ERAS protocols. Further research on 

the benefits for nursing staff on ERAS compliance is needed to support the sustainability of these 

programs.  

Conceptual Framework/Theoretical Model 

The theoretical framework guiding this DNP project is Kurt Lewin's theory of change. 

Lewin's change theory involves a three-step model: unfreezing, moving, refreezing (Burnes, 

2004). In the unfreezing stage, the norm needs to be disrupted to eliminate old behaviors and 

adopt new behaviors (Burnes, 2004). For this DNP project, old pain management behaviors will 

be disrupted by educating PACU nurses on the harmful effects opioids have on bariatric patients. 

Providing evidence-based research on multimodal analgesia's effectiveness in decreasing pain 

and minimizing nursing workload will motivate change. Once pain management knowledge 

improves among the nurses, the next step in the change theory model can occur. In the moving 

stage, new behavior can begin with reinforcement along the way (Burnes, 2004). PACU nurses' 

new knowledge from the educational intervention will lead to new practices in managing 

bariatric surgery patients' pain. Overall opioid administration should decrease as a result of 

education. The third step, refreezing, seeks to maintain the newfound behaviors (Burnes, 2004). 

Lewin found successful change among groups rather than individuals, described in his developed 

concept, Group Dynamics (Burnes, 2004). The change will not be sustainable unless the entire 

group is involved in the new behaviors (Burnes, 2004). Educating all PACU nurses instead of 
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one individual on opioid alternatives and the importance of decreasing opioids in the bariatric 

patient population will promote sustainable change.  

Methods 

The literature review determined there is a lack of compliance with opioid reduction in 

the postoperative period and education is beneficial in improving protocol compliance. The 

purpose of this DNP project is to educate PACU nurses regarding the benefits of multimodal 

analgesia, the harmful impact opioids have on bariatric patients and to identify barriers to 

reduced opioid administration to bariatric patients in the PACU. 

Design 

The quality improvement project included pre-and post-surveys examining PACU nurses' 

knowledge of pain management and alternatives to opioids. Barriers to ERAS compliance were 

assessed by adding open-ended questions to the original survey. Historical ERAS data was used 

for reference and included in education for PACU nurses. An educational in-service was 

presented to PACU nurses on pain management, opioid's harmful effects in bariatric patients, 

and multimodal analgesic alternatives. The Director of Quality, Practice, and Research at the 

project site provided permission for this project. 

Translational Framework 

The EBP framework guiding this DNP project is the Iowa model. This model identifies 

opportunities for change, forms a team, conducts research, and puts into practice a change plan 

based on evidence (The Iowa Model Revised, 2016). It then evaluates those results to determine 

whether they are worthy of sustainability in practice (The Iowa Model Revised, 2016). The Iowa 

model guides healthcare professionals to use their evidence-based research to improve patient 

care (Titler et al., 2001). For this project, the Iowa model will guide the project to improve 
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PACU nurses' knowledge on multimodal analgesics for bariatric surgery patients. The project 

team consists of the project leader, PACU nurses, PACU nurse manager, ERAS coordinator, and 

the Director of Practice, Quality, and Research. Research on multimodal analgesia benefits will 

guide the PACU nurses on implementing new pain management strategies into practice for 

bariatric patients.  

Population 

The population for this project consists of PACU nurses with experience caring for 

bariatric surgery patients. Exclusion criteria are PACU nurses with no experience caring for post-

op bariatric surgery patients. Convenience sampling was used to gather volunteer nurse 

participants working in PACU, specifically the section taking care of bariatric patients. Flyers 

were placed in the post-op unit to recruit participants for the education sessions. Thirty-four 

nurses were employed on this unit at the time of the DNP project, and a recruitment email was 

sent to the staff listserv. The educational session was provided via Web-ex at the PACU nurse 

staff meeting, and 24 nurses were in attendance. There were 17 responses for the pre-survey and 

nine responses for the post-survey.  

Setting 

The project took place in the PACU of a 439-bed private, not-for-profit hospital in North 

Carolina. The facility provides a variety of surgical services ranging from cardiothoracic to 

pediatrics to weight loss surgery. The bariatric surgery patient population in the PACU is the 

focus of this project. This hospital has four surgeons specializing in bariatric surgery, performing 

many surgeries each week, making this a large PACU patient population.  
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Project Implementation  

 An educational in-service addressing the adverse effects of opioids for bariatric patients 

and non-opioid alternatives was provided to PACU RNs at the PACU nursing staff meeting via 

Web-ex. The DNP project leader provided the education using PowerPoint and time was allotted 

for questions at the end of the session. Multimodal analgesics discussed included NSAIDs, 

Acetaminophen, Ketamine, Dexmedetomidine, Lidocaine, Magnesium, Gabapentinoids, and 

Dexamethasone, as well as TAP, QL, and ESP blocks. Non-pharmacologic alternatives discussed 

included music, distraction, aromatherapy, heating pads, and ambulation. The session lasted 

approximately 30-45 minutes.  

Actions taken and support/resources 

Historical ERAS data provided by the ERAS coordinator was used to supplement the 

educational experience and provide actual compliance numbers. The PACU nurse manager 

provided support for the project by determining what educational needs her staff would benefit 

from. 

Instruments 

The Clinical Pain Knowledge Test, a survey developed by Dr. Bernhofer, was used for 

this project. This survey's reliability and validity have already been established (Bernhofer et al., 

2017). Content validity indicated 95.1% agreement for relevance and 98.2% agreement for 

importance. A split-half reliability score of 0.66 indicated moderate reliability. Decision 

consistency reliability showed high reliability with a mean score of 73% and a cut-score set at 

75%. The Clinical Pain Knowledge Test for nurses consists of 23 items assessing nurses' 

knowledge on pain management to determine education gaps and reevaluate knowledge post-

education (Bernhofer et al., 2017). Questions are multiple-choice with one correct answer. This 
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survey was adapted slightly for relevance. The survey was transferred into UNCG Qualtrics to be 

sent to PACU RNs anonymously (Appendix A). 

Timeline and critical milestones 

 

IRB approval 

All information obtained in this study is strictly confidential unless disclosure is required 

by law. Surveys remained anonymous through UNCG Qualtrics, with no identifying information 

asked. The survey information was entered into StataSE and SPSS statistical packages with no 

identifiers and was stored on the PI's password-protected and firewalled personal laptop which is 

under her control at all times. The PI managed electronic data files within the cloud and did not 

sync to a hard drive. In addition, the PI did not use the drive in any unsecured areas, such as 

coffee shops, where data could be viewed by unauthorized personnel. Data analysis was 

conducted on the student’s personal password protected and firewalled computer or secure 

computers on the UNCG campus depending on where the student and faculty were working on 

the analysis and interpretation. All electronic files for the study will be deleted after 5 years 

using an Eraser program. Absolute confidentiality of data provided through the Internet cannot 

be guaranteed due to the limited protections of Internet access.  

Steps implemented  

Stakeholders include PACU nurses, PACU nurse manager, ERAS coordinator, and the 

Director of Practice, Quality, and Research. First, IRB approval was obtained before going 

Data analysis
Final data 
collection

Postsurvey 
sent/collected

Educational 
Intervention

Presurvey 
sent/collected

Recruitment of 
PACU nurses

Initial Data 
collection

IRB application; 
compiling 

survey and 
educational 

tools
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forward with the project intervention. Meetings with the PACU nurse manager and ERAS 

coordinator established a plan for what would be discussed during the educational session and 

when it would take place. Implementation of education took place via Web-ex.  

Data collection 

 Historical data on ERAS compliance were collected from the ERAS coordinator before 

the intervention. Patient identifiers were removed prior to the data being collected from the 

ERAS coordinator. Collected data included multimodal analgesics and opioids given to patients 

pre-op, intra-op, and post-op. Data also included regional blocks given. This data was used for 

reference and provided examples during the nursing educational in-service. Data collected was 

stored on a secure computer with password protection.  

 Surveys were sent out one week before the educational in-service to all eligible PACU 

RNs through an anonymous link. The presurvey assessed pain knowledge preceding the 

educational experience. One week after the educational session, follow-up surveys were sent to 

all eligible PACU RNs through the anonymous link. The follow-up survey reassessed post-

intervention knowledge and included two open-ended questions to identify barriers to reduced 

opioid compliance. Surveys were archived anonymously through UNCG Qualtrics to maintain 

the privacy of participants. Informed consent was assumed as participation is voluntary.  

Data Analysis 

 Surveys sent to PACU RNs were compared pre-and post-education to determine whether 

pain management knowledge increased. In addition, the open-ended questions in the post-survey 

were analyzed to identify continuing barriers to reducing opioid administration in bariatric 

patients. These qualitative results will help establish future areas of research and education in 

this setting. SPSS and StataSE statistical packages and a faculty statistician helped guide the 
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quantitative data analysis. Due to the small sample size, Fisher's exact test was used to analyze 

associations between individual questions in the pre- and post-education surveys. A p-value of 

<0.05 was considered significant.  

Results 

 Twenty-four PACU nurses participated in the education session. Seventeen participants 

responded to the presurvey, and nine responded to the post-survey. No demographic data was 

collected. Fisher's exact test was used on five individual survey questions to determine any 

significant increase in pain knowledge between the pre-and post-education survey. A summary 

of the results is described below, and details can be viewed in Table 1. Percentage of correct 

answers in pre-survey vs. post-survey was also collected to show comparison. 

 Question 1 in the survey asked what is a consistently reliable objective indicator of high-

intensity pain? The correct answer was that there is no consistently reliable objective indicator of 

pain intensity. In the presurvey, there were seven correct answers and ten incorrect answers. In 

the post-survey, there were five correct answers and four incorrect answers. Fisher's exact test 

determined a p-value of 0.68, which was not considered significant. Question 1 had 41.2% 

correct answers in the pre-survey and improved to 55.5% correct answers in the post-survey. 

Question 2 asked what is an example of multimodal analgesia? The correct answer was 

non-steroidal anti-inflammatory agents (NSAIDs) and oxycodone used together. In the pre-

survey, there were 12 correct answers and five incorrect answers. In the post-survey, there were 

eight correct answers and one incorrect answer. Fisher's exact test determined a p-value of 0.38, 

which was not considered significant. Question 2 had 70.66% correct answers in the pre-survey 

and improved to 88.9% correct answers in the post-survey.  
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Question 4 asked deciding how much analgesic medication a patient needs is based on 

what? The correct answer was the individual patient's subjective response to analgesic dosing. 

There were 11 correct answers and six incorrect answers in the pre-survey, and in the post-

survey, there were seven correct answers and two incorrect answers. Fisher's exact test 

determined the p-value to be 0.667, which was not considered significant. Question 4 had 64.7% 

correct answers in the presurvey and improved to 77.8% correct answers in the post-survey.  

Question 15 asked: A patient is admitted and placed on a very high dose and frequency 

schedule of IV hydromorphone for pain related to a medical disorder. The patient calls the nurse 

frequently to report that she is still in terrible pain and needs more medication or something 

different. The nurse investigates and finds that the patients has been readmitted several times for 

the same condition and remains on high doses of opioids with little reported relief. The risk for 

substance misuse is unknown. The patient is most likely experiencing what? The correct answer 

was opioid-induced hyperalgesia. In the pre-survey, there were six correct answers and 11 

incorrect answers. In the post-survey, there were four correct answers and five incorrect answers. 

Fisher's exact test determined the p-value to be 0.692, which was not considered significant. 

Question 15 had 35.3% correct answers in the presurvey and improved to 44.4% correct answers 

in the post-survey.  

Question 17 asked which one of the following therapies, shown to be most effective, 

could the clinical nurse use to calm the anxious patient with acute pain? The correct answer was 

music. In the pre-survey, there were three correct answers and 14 incorrect answers. In the post-

survey, there were four correct answers and five incorrect answers. Fisher's exact test determined 

the p-value to be 0.188, which was not considered significant. Question 17 had 17.6% correct 

answers in the presurvey and improved to 44.4% correct answers in the post-survey. 
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Questions 11 and 12 had all correct answers in pre-and post-survey, indicating good 

knowledge of these topics. Question 11 stated unresolved pain results in the body's stress 

response and the release of stress hormone and asked which one of the following conditions may 

occur when pain is relieved? The correct answer was increased myocardial consumption. 

Question 12 asked which statement best describes the development of opioid tolerance in a 

patient? The correct answer was the patient requires increasingly larger doses of opioids to 

control the pain.  
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Table 1 

 

In addition to the quantitative data described above, qualitative data was gathered from 

the post-survey. A thematic content analysis was performed, identifying themes within the 
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responses to determine what barriers existed for the PACU nurses to reduce opioids administered 

to bariatric surgery patients, and requested suggestions to improve practice. Five nurses 

responded to the open-ended questions in the post-surveys. PACU nurses identified barriers to 

reducing opioids administration including pre-op meds not being given or ordered and a lack of 

education for patients on pain management expectations. To quote a response, "realistic 

expectations beforehand always help with the recovery." In addition, there were 

recommendations for post-op order-sets to include alternatives such as Tylenol® or Toradol® in 

order to limit opioids postoperatively. Another barrier mentioned by one PACU nurse was 

related to difficulty ambulating patients postoperatively. The nurse indicated that ambulation is 

essential for recovery and helps with gas pain.  

Barriers to success and strengths to overcome barriers 

 During the implementation of this project, the educational material was presented during 

a required staff meeting for the PACU nurses, enabling a respectable number of participants to 

attend. Unfortunately, with the COVID-19 pandemic, the meeting was held virtually via Web-ex. 

Using Web-ex, many of the nurses attended the meeting using their telephones and could not see 

the PowerPoint until after the presentation. As a result, there was a lack of engagement from 

these participants. This likely led to decreased responses on the post-education survey and 

contributed to the lack of statistical significance in the data collected. Only five nurses responded 

to the open-ended questions in the post-survey, making it difficult to identify themes within the 

responses. In the future, an in-person presentation would optimize participant engagement. In 

addition, giving the follow-up survey on paper after the presentation would increase the number 

of responses.  
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 Finally, the survey data collected pre- and post-education was not matched to each 

respondent. In the future, connecting each participant’s pre- and post-education data will allow a 

paired t-test to be conducted, showing each individual’s knowledge improvement.  

Discussion 

Despite many analgesics available, opioids continue to be first-line treatments for pain 

control in PACU (Joshi & Kehlet, 2019). Bariatric patients experience significant pain 

postoperatively but are at increased risk for complications with opioid use (Adis Medical 

Writers, 2020; Hoehn et al., 2019; Kayhan et al., 2018). Studies of alternative analgesics have 

demonstrated their benefit in post-operative pain control in this patient population. This project 

provided education to PACU nurses to emphasize the benefits of multimodal analgesics and the 

harmful effects of opioids, seeking to improve their knowledge of pain control for bariatric 

patients. The follow-up survey intended to identify barriers to reducing opioid administration in 

the PACU through qualitative data collection. 

This DNP project's data analysis did not show a statistical significance for increasing 

knowledge between pre-and post-educational surveys. The lack of statistical significance is 

likely attributed to the small sample size. With only nine post-survey responses and 17 presurvey 

responses, an increase in knowledge is difficult to demonstrate statistically. Although 

improvement in knowledge was not considered statistically significant, the percentage of correct 

answers did improve from pre- to post-survey in all questions analyzed. This encouraging 

finding supports the need for further education for PACU nurses to improve pain knowledge and 

the use of multimodal analgesics for bariatric surgery patients. Previous research has shown that 

education improves compliance with opioid minimization protocols (Naqib et al., 2018; Persico 

et al., 2019). In these two studies, PACU nurses provided feedback on the education provided, 
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indicating the programs improved their knowledge and confidence in addressing their patient's 

pain. For this DNP Project, the PACU nurses attending the education session gave positive 

feedback and stated it helped broaden their knowledge of opioid alternatives. With Kurt Lewin's 

theory of change guiding this project, the initial education and reinforcement of knowledge 

through the unfreezing and moving stage will help sustain the practice in the future and move 

into the refreezing stage. Previous studies have shown the importance of nursing education and 

its role in sustaining new practice changes (Gramlich et al., 2020; Gustafsson et al., 2019; 

Montgomery & McNamara, 2016; Naqib et al., 2018; Persico et al., 2019). Improving nurses' 

knowledge on pain management improves patient care postoperatively (Montgomery & 

McNamara, 2016).  

The qualitative data collected identified barriers to opioid use reduction and provided 

suggestions for improvement in these practices. As anticipated, some responses identified the 

lack of consistency with pre-op and post-op pain medications given. The historical ERAS data 

provided the nurses' real compliance numbers over three months to verify the lack of 

consistency. For example, Toradol® is part of the bariatric surgery ERAS protocol to be given 

postoperatively for pain control but was only given 529 out of 594 times. Four patients out of 

this group were given Celebrex® preoperatively, preventing Toradol® administration post-op. 

This makes it difficult for nurses to provide consistent care to these patients in PACU because 

not all patients are prescribed the same medications.  

Lack of patient education regarding pain expectations was a barrier identified in the post-

survey that was unanticipated. For bariatric surgery, patients go through extensive preoperative 

preparation to make sure they understand what to expect from the surgery and to ensure they are 
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appropriate surgical candidates (Benotti, 2014). Nursing responses suggest pain management 

should be part of their preparation. This is an area that can be focused on in future studies.  

Conclusion 

Barriers and suggestions identified in the qualitative data provide a basis for developing 

future quality improvement projects. PACU nurses identified the lack of pain management 

patient education to be a significant barrier to reducing post-operative opioid administration. 

Future projects could provide preoperative pain management patient education and evaluate 

opioid consumption changes after education. As discussed by Montgomery & McNamara 

(2016), nurses are responsible for providing patient pain management education throughout the 

perioperative period. This is an opportunity to address this barrier to reduce opioid 

administration.  

An additional barrier identified was the absence of alternatives to opioid medications 

ordered pre- and postoperatively. This finding suggests a need to analyze current medication 

orders and to provide further education regarding the importance of alternative pain medications 

in the bariatric population. Due to a lack of qualitative data responses, identifying themes within 

the responses was difficult. With the barriers identified, however, the Iowa model can guide the 

development of future change opportunities. In a previous study by Gramlich et al. (2020), 

barriers to compliance included the lack of consistency with protocol implementation and the 

difficulty of adapting to multiple changes at once. When only some patients were considered part 

of the ERAS pathways, it was difficult for the pathways to become best practices (Gramlich et 

al., 2020). This barrier is consistent with the DNP project's identified barrier of lack of 

consistency in opioid alternative medication orders.   
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Relevance and Recommendations for Practice 

  Research has shown the bariatric surgery patient population performs significantly better 

postoperatively when opioid administration is limited. Despite ERAS protocols and multimodal 

analgesics, opioids continue to be given to bariatric patients in the PACU. In this DNP project, 

the lack of statistical significance in knowledge improvement does not suggest the educational 

experience was not valuable. Instead, it shows the need for continued education to further 

improve knowledge. To sustain practice change, continued education, emphasizing the harmful 

effects of opioids and the benefits of limiting postoperative opioids, is needed. The PACU nurses 

taking care of bariatric patients should be exposed to regular educational sessions to improve 

their understanding of pain management while minimizing opioid administration.    

The lack of consistency of ERAS protocols among patients was listed as a barrier not 

only in this DNP project but also in previous studies. Therefore, the pre-op and post-op 

multimodal analgesics for bariatric patients should be verified for each patient to ensure 

consistency.   

Project results will be disseminated through poster presentation to the DNP faculty and 

classmates, as well as back to the stakeholders at the facility, including the PACU nurses, ERAS 

coordinator, PACU nurse manager, and director of practice, quality, and research.  
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