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Abstract 

Background: Traditionally, postoperative pain has primarily been treated using opioids. Use of opioids 

as the “mainstay” of pain management can result in psychological addiction and adverse effects, such as 

nausea and vomiting, sedation, dizziness, constipation and respiratory depression all of which may delay 

patient discharge. effects.  Preemptive multimodal analgesia involves the introduction of an analgesic 

pain regimen before the onset of noxious stimuli such as the surgical incision.  Recent understandings in 

pre-emptive analgesia have defined it as an intervention given before incision or surgery, given that it is 

more effective than the same treatment administered after incision or surgery.  Multimodal pain 

management solutions are associated with fewer opioid-related side effects, along with fewer 

interruptions to physical therapy.  Additionally, this approach interchanges opioids pharmaceuticals with 

non-opioid analgesics such as acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDS), 

selective cyclooxygenase-2 (COX-2) inhibitors, and gabapentinoids.   

Local Problem: This Doctor of Nursing Practice project aimed to develop a clinical practice guideline 

to serve as a guidance for anesthesia providers in regards with the initiation of preemptive opioid sparing 

analgesia for total knee and hip arthroplasties at a large community hospital in Maryland.  Currently 

there is no guidelines for the use of administration of preoperative analgesia for the TKA/THA patient at 

this institution.     

Intervention: The development of the guideline occurred in three phases. Phase one encompassed the 

recruitment of stakeholders and initial drafting of the clinical practice guideline. Phase two included the 

utilization of The Appraisal of Guidelines for Research & Evaluation II (AGREE II) tool to assess the 

quality of the guideline. The finalized guideline was presented at Grand Rounds to the anesthesia 

department staff.   A Practitioner Feedback Questionnaire (PFQ), was handed out at the beginning to all 

in attendance for evaluation of the CPG.  Lastly, phase three encompassed the graduate students 

presenting final approved guideline in entirety to the anesthesia department, a performance of data 

analysis/evaluation, submission of finalized manuscript to the stakeholders for review, and final 

presentation of doctoral project in the form of a poster presentation.  

Results: Domain scores from the AGREE II tool ranged from 71.6 to 100%. The highest rated domain 

was “Editorial Independence” at 100%. Other strongly scored domains included “Scope and Purpose” at 

94.4%, “Clarity of presentation” at 83.3% and “Rigour of Development” at 84.7%. The lowest rated 

domains included “Stakeholder Involvement” at 47% and “Applicability” at 80.4%.  The students 

received 74% return rate of the Practitioner Feedback Questionnaires at the presentation (n=29).  Most 

anesthesia providers felt the guideline should be approved for practice (95.5%), would use it in their 

own practice (100%) and would apply the recommendations to their patients (100%).  

Conclusions: The cumulative result of multimodal analgesia is a promising alternative that may reduce 

needs for high doses and dependence on opioids along with any potential associated adverse effects.  

The total cost of utilizing the medications mentioned in the CPG would be roughly $6,300 in one year, 

which can result to a 73% savings when compared to their current practice.   
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Overview 

 With the aging of “baby boomers,” higher rates of diagnosis and treatment of advanced arthritis 

along with the growing demand for improved mobility and quality of life, has allotted joint replacements 

surgery as one of the most common elective surgical procedures performed (Golladay, Balch, Dalury, 

Satpathy, & Jiranek, 2017).   Osteoarthritis (OA) is the leading cause of pain and disability among the 

elderly and affects approximately 15% of the population (Golladay et al., 2017).   Osteoarthritis is 

defined as a progressive joint disease characterized by inflammation and a reparative bone response that 

produces pronounced disability in more than one-third of persons greater than 65 years of age.  An 

estimated 30 million Americans are currently affected by this disease (Yi-Lin, Y., Ting-Ting, W., & 

Yong-Hong, Z., (2017).  Despite a range of treatments for OA, joint replacement remains the main 

treatment option for patients in whom the disease has progressed.  Approximately one million total hip 

and total knee replacement procedures are performed each year in the United States (Yi-Lin et al, 2017).  

According to the Agency for Healthcare Research and Quality, between 2000 and 2010, THA grew by 

92% among those aged 75 years and older and increased by 205% in those aged 45-54 years of age 

(Golladay et al., 2017).    

Considerable pain and discomfort are common in patients with OA and furthermore after total 

joint arthroplasties. Severe postoperative pain after total joint arthroplasties (TJA) translates into patient 

suffering and can have negative impact on recovery after TJA.  Inadequate pain management can 

prolong time to recovery milestones, such as mobilization and ambulation, lengthening hospital stays 

leading to readmissions.  Severe postoperative pain, when not managed adequately, can exacerbate 

stress induce inflammatory responses in the body and predisposes the patient to various negative 

sequalae (McDonald, Corbiere, DeLisle, Clark & Kuxhaus 2016).  Extensive tissue damage occurs in 

TKA/THA which can cause immediate changes in the body, within the endocrine system, central, 
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peripheral, and sympathetic nervous systems (McDonald et al, 2016). Specialized peripheral sensory 

neurons known as nociceptors alert us to potentially damaging stimuli at the skin by detecting extremes 

in temperature and pressure and injury-related chemicals and transducing these stimuli into long-ranging 

electrical signals that are relayed to higher brain centers.  Postoperative pain has been attributed to tissue 

injury from a surgical incision which results in the initiation of nociceptive signals to the dorsal horn of 

the spinal cord that are transmitted via A fibers and polymodal C fibers (Jorgensen, C. C., & Kehlet, H. 

(2013).  The concept of preemptive administration of analgesics refers to the initiation of pain 

management before surgical stimuli. Pre-emptive analgesia focuses on postoperative pain control and 

the prevention of central sensitization and chronic neuropathic pain by providing analgesia administered 

before surgical incision. In this process, giving an analgesic before the onset of noxious stimuli, the 

nociceptive stimuli are not transmitted to the dorsal horn neurons and central alterations are thereby 

prevented, resulting in less pain and a shorter duration of symptoms (Jorgensen et al, 2013).   

Multimodal approach refers to the utilization of various drugs with different mechanism of actions or 

sites for synergistic effects. Additionally, this approach interchanges opioids pharmaceuticals with non-

opioid analgesics such as acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDS), selective 

cyclooxygenase-2 (COX-2) inhibitors, and gabapentinoids (Zhang, H., Luo, Zhou, & Zhang 2018).    

Effective pain management can improve clinical outcomes and patient quality of life, while 

avoiding clinical complications, thereby saving healthcare resources.  Traditionally, postoperative pain 

has primarily been treated utilizing opioids after surgical incision.  Use of opioids as the mainstay of 

pain management has been correlated to psychological and physical addiction along with numerous 

adverse effects, such as nausea and vomiting, sedation, dizziness, constipation and respiratory 

depression all of which may delay patient discharge (Cox, Cormack, Prendergast, Celestino, Willis, & 

Witteveen, 2016). 
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One of the methods that has been recently introduced into clinical practice is the concept of 

Enhanced recovery after surgery (ERAS) protocols are multimodal perioperative care pathways 

designed to achieve early recovery after surgical procedures by maintaining pre-operative organ function 

and reducing the profound stress response following surgery (Wilmore & Kehlet, 2001).  The key 

elements of ERAS protocols include preoperative counseling, optimization of nutrition, standardized 

analgesic and anesthetic regimens and early mobilization.  Despite the significant body of evidence 

indicating that ERAS protocols lead to improved outcomes,    they challenge traditional surgical doctrine, 

and as a result their implementation has been slow (Wilmore & Kehlet, 2001).   Although much of the 

data arise from colorectal surgery, the evidence is applicable to joint arthroplasties. The utilization of 

Enhanced Recovery After Surgery (ERAS) protocols in orthopedics has led to a reduction in 

postoperative pain, hospital length of stay and encourage early ambulation. ERAS programs are defined 

as “a care package of evidence-based interventions used in a multimodal, integrated clinical care 

pathway to achieve improved functional outcomes and rapid recovery” (Christelis, Wallace & Sage., 

2015).   

ERAS protocols originated in 1997 with the intent to standardize interventions and accelerate 

postoperative recovery in colorectal patients (Christelis et al., 2015).  One of the primary goals of ERAS 

is the incorporation of multimodal analgesics such as nonsteroidal anti-inflammatory drugs, 

acetaminophen and gabapentinoids to decrease opioid consumption and opioid related side-effects.   The 

use of NSAIDS is used through the entire perioperative phase but it is also quite useful in providing pre-

emeptive analgesia in the ERAS setting.  Anti-inflammatory drugs either oral or parenteral are used 

perioperatively to decrease inflammation and reduce postoperative analgesia. When NSAIDS are 

incorporated into a multimodal therapy protocol, it has been reported to significantly decrease pain, 

opioid consumption and improve postoperative mobility.  Another medication used as a preemptive 
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medication is Acetaminophen, which is an opioid sparing analgesic and antipyretic agent. Its primarily 

inhibits central prostaglandins while affecting peripheral COX enzymes to a lesser extent. Although the 

mechanism of action is not fully understood, effects are thought to be due to inhibition of vanillin-1 

receptors, activation of the descending modulatory serotonergic pathway and increased levels of 

endogenous cannabinoids (Pickering, Loriot, Libert, 2006).  Gabapentinoids including gabapentin and 

pregabalin are membrane-stabilizing medications that produce antinociceptive effects. Perioperative 

administration of gabapentinoids has been found to be effective analgesic adjuvants while also 

producing sedative and opioid-sparing effects (Imani, F & Rahimzadeh, P, 2012).     

Multimodal analgesia targets multiple targets along the pain pathway.  By modifying peripheral 

and central processing of noxious stimuli, hyperalgesia and allodynia are reduced. Allodynia can be 

defined as a state of increased intensity of pain sensation induced by either noxious or ordinarily non-

noxious stimulation of peripheral tissue. While the concept of allodynia relays to a pain in response to a 

non-nociceptive stimulus.  As a result, post-operative opioid use and opioid side effects are minimized 

secondary to decrease opioid consumption (Parvizi, & Bloomfield, 2013).  Multimodal pain 

management solutions are associated with fewer opioid-related side effects, faster recovery as well as 

fewer interruptions to physical therapy in TJA patients (Kazerooni, & Tran, 2015).   

Pre-emptive analgesia focuses on postoperative pain control and the prevention of central 

sensitization and chronic neuropathic pain by providing analgesia administered before surgical incision.  

Additionally, multimodal approach refers to the utilization of various drugs with different mechanism of 

actions and pain receptor sites for synergistic effects.  This approach interchanges opioids 

pharmaceuticals with non-opioid analgesics such as acetaminophen, nonsteroidal anti-inflammatory 

drugs (NSAIDS), selective cyclooxygenase-2 (COX-2) inhibitors, and gabapentinoids (Zhang et al, 

2017).   
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Purpose 

The purpose of this quality improvement project is to develop a clinical practice guideline (CPG) 

for the initiation of preemptive opioid sparing analgesia for total knee and hip arthroplasties at a large 

community hospital in Maryland. This large tertiary institution of interest has identified postoperative 

pain management as an area of improvement due to increase patient dissatisfaction regarding pain in the 

acute recovery period.  While the entire CPG will discuss Acetaminophen, Gabapentin and Celebrex. 

this manuscript will focus on the administration of Celebrex as part of the preemptive ERAS analgesia 

regimen.  Stakeholders within the institution of interest were identified and demonstrated a willingness 

to volunteer as clinical experts to the graduate students.  

An internal review was performed and identified a lack of a current definitive guideline 

regarding the administration of preoperative analgesia for the TKA/THA patient.   The lack of current 

definitive guidelines/recommendations lends itself to ambiguity among providers.   This CPG will 

facilitate as a guideline for the anesthesia practitioner in the selection and administration of 

Acetaminophen, Celebrex, and Gabapentin in the preoperative setting. The intended audience of this 

CPG include anesthesia providers (CRNA or MDA), orthopedic department, orthopedic unit registered 

nurses (RN), and all appropriate multi-disciplinary team members. 

The stakeholders primarily served as mentors and provision of guidance throughout the 

trajectory of the development process of the CPG. Stakeholders were inclusive of: The Director of 

Regional Anesthesia, Certified Registered Nurse Anesthetist with a terminal degree, and a faculty of 

member from the University of Maryland School of Nursing.  The goal of this CPG is to guide 

anesthesia providers to an incorporation of a multimodal approach to pain management. In addition, the 

use of the preemptive multimodal approach will lead to a decrease to the adverse effects of opioid 

consumption. Short- term goals include reduction of postoperative pain, opioid consumption and 
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decreased associated side effects of opioids.  While in the long term a reduction in length of hospital 

stay, early mobilization of patients, decreased costs, improved patient outcomes and decreased 

postoperative complications are anticipated through an increase in patient satisfaction/quality scores.   

Theoretical Framework 

 Translation theory and frameworks are guiding tools that focus on the interrelationships and 

complex dimensions relevant to translating research or new knowledge into practice (Graham & Logan, 

2004). The theoretical framework chosen to guide this project is The Ottawa Model of Research Use 

(Graham & Logan, 2004).  The Ottawa Model of Research Use (OMRU) was developed in response to 

bridging research evidence to clinical practice.  The model consists of six key elements: 1) Evidence-

Based Innovation: evaluation of the prevalence of the problem postoperative pain and significance of 

opioid consumption. 2) Potential Adopters: those whose behaviors are intended to change. Anesthesia 

providers, registered nurse or potential patients. 3) The Practice Environment an example being our 

facility of interest 4) Implementation of Interventions 5) Adoption of The Innovation and 6) Outcomes 

Resulting from Implementation of the Innovation.   

  Integral to the model is an Assessment, Monitoring and Evaluation phase of each element 

before, during, and after the decision to implement an innovation.  The Assessment incorporates the 

assessments of barriers and supports for a proposed change (Graham & Logan, 2004).  Barriers were 

identified include professional, political, and economic.  The Monitoring phase correlates monitoring the 

interventions and degree of use of this clinical practice guideline (CPG).   Although the model is 

presented as linear, the authors believe that the process should not be viewed as unidirectional as all the 

elements influence and are influenced by each other, thus demonstrating the complexity of the process 

(Graham & Logan, 2004).    
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Application of the OMRU specifically to this quality improvement project for preemptive 

multimodal opioid sparring analgesia in TKA/THA was utilized to translate research into practice to 

form the CPG. Step one: Initially, identification and definitions of preemptive multimodal analgesia was 

obtained. As well as postoperative pain as a complication following anesthesia was defined. Secondly, a 

literature review was performed to aid in the identification of current evidence within the last five years 

on preemptive multimodal analgesia. The data from the literature review was then analyzed and utilized 

as a point of reference to compared with the investigation of current policies and procedure utilizing the 

institution secured intranet portal. This allowed for the determination of necessary information required 

to create a CPG regarding preemptive multimodal analgesia.  A strategic meeting was then planned to 

discuss and plan the development for the CPG.  

 

Evidence Review  

Current research supporting the use of preemptive multimodal analgesia to decrease the 

incidence of pain postoperatively were reviewed. Each study was assessed for its quality and level with 

the assistance of Melnyk & Fineout-Overholt (2014) Evidence Level and Quality Rating Guide, (Table 1 

in Appendix A). This evidence review will begin with the benefits of multimodal analgesia preemptively 

followed by an analysis of COX-2 inhibitors primarily, Celebrex as an adjunct to pain management and 

the benefits to a multimodal analgesia approach if administered preemptively.  Finally, the review will 

then be followed by a synthesis of similarities and differences among studies that support the 

recommendation of using acetaminophen as an adjunct to a preoperative multimodal regimen. 

 Yi-Lin et al. (2017) conducted a randomize control trial (RCT) to evaluate the effect of multimodal 

analgesia plus preemptive analgesia on postoperative pain-related neurotransmitters, inflammatory 

factor, stress response, of elderly patients with hip fracture.  



PRE-EMPTIVE OPIOID SPARING ANALGESIA 

 

 10 

 

 Elderly patients all received hip replacement between February 2015 and December 2016 were 

selected as the research population/subjects.  A total of 108 patients were divided into three groups 

randomly: preemptive Analgesia Group (n=36), Multimodal Analgesia Group (n=36); and Combined 

Analgesia Group (n=36).  The Preemptive Analgesia Group received parecoxib sodium preemptive 

analgesia along with local incision closure.  The method of administration was as follows: intravenous 

injection of parecoxib sodium 40 mg 30 min before surgery, Multimodal Analgesia Group received local 

incision closure with a postoperative nerve block analgesia (PCNA).  Combined Analgesic Group 

received preoperative parecoxib sodium preemptive analgesia with local surgical incision, closure and 

postoperative PCNA.  Outcomes were measured by evaluation of serum levels of pain related 

neurotransmitters, inflammatory factors and stress response molecules before surgery as well as six 

hours and 24 h after surgery.  Results revealed a decrease in inflammatory factors in levels of Combined 

Analgesia Group at 6 h and 24 h after surgery were significantly lower than those of Preemptive 

Analgesia Group and Multimodal Analgesia Group (p<0.05.).  The design of this study was a level of 

evidence II B. Strengths included a randomized control trial design that was single blinded and the use 

of valid and reliable tools to measure outcomes inclusive of biomarkers.   

Limitations of this study design included: a small sample size which could have caused lower 

generalizability and lower discrimination of power due to use of non-parametric statistical analysis, 

making it difficult to generalize findings to a larger population. Furthermore, limitations exist due to 

lack of inferential statistics regarding patient characteristics which lead to inability to compare the 

statistical or clinical significance in differences in demographics of participants in each group though 

they were randomized (Yi-Lin et al., 2017).    

 Lamplot, J., Wagner, E., & Manning, D. (2014).  conducted a randomized control trial to 

compare the effects of patient-controlled analgesia (PCA) with the use of multimodal analgesics. A total 
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of thirty-six patients undergoing TKA were randomly selected to either be in Multimodal Group or The 

Hydromorphone PCA Group. The multimodal group (n=19) received either periarticular injection before 

wound closure and multimodal analgesics of possible oxycodone, tramadol, ketorolac. The 

hydromorphone PCA Group (n=17) received postoperative pain management with a hydromorphone 

PCA and hydromorphone 1 mg parenterally as needed for postoperative pain management.  Patients 

assigned to the Multimodal Group received the periarticular injection composed of 30 mL of 0.5% 

bupivacaine, 10 mg morphine sulfate and 15 mg ketorolac. Options included:  oxycodone 10 mg orally 

every 12 h, tramadol 50 mg orally every 6 h, ketorolac 15 mg parenterally every 12 hours.  Furthermore, 

opioids including hydrocodone 5 mg orally as needed and hydromorphone 1 mg parenterally as needed 

for rescue were available.  Outcomes measures consisted of the Visual Analog Scale (VAS) pain score 

(Lamplot et. al, 2014) which is a measurement instrument that tries to measure a characteristic or 

attitude that is believed to range across a continuum of values and cannot easily be directly measured, 

narcotic consumption, medication-related adverse effects, physical therapy milestones, length of 

hospitalization and patient satisfaction score.   

The daily narcotic consumption was noted to be significantly lower in the Multimodal Group 

compared to the PCA group.  Fewer patients in the multimodal group (16%) experienced common 

narcotic-related adverse effects than the PCA group (94%). These included nausea, vomiting, 

constipation, insomnia, pruritus, or mood irritability (p < 0.01).  The Hydromorphone PCA Group 

reported at least one common narcotic related adverse effect after discharge, while none of the patients 

in the multimodal group experienced narcotic-related adverse effects following discharge.  Additionally, 

VAS pain scores for postoperative pain at rest were significantly lower in the Multimodal Group 

compared to the PCA group during each day of hospitalization (p <0.0004). VAS scores for pain during 

physical therapy were also significantly lower in the Multimodal Group compared to the PCA group 
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during each day of hospitalization (p< 0.001).  Patients in the Multimodal Group performed better 

during postoperative physical therapy, reaching each measured recovery milestone at an earlier time.  

Strengths of this study include being lie in that it is a randomized control trial that was single blinded. 

Valid and reliable tools were used to measure outcomes were utilized.   

 Kang, H., Ha, Y., Kim, J., Woo, Y., Lee, J., & Jang, E. (2013). conducted a prospective single-

blinded randomized study designed to determine the clinical value of multimodal pain management with 

preemptive pain medication and intraoperative periarticular multimodal drug injections in patients 

undergoing hip hemiarthroplasty. Eighty-two cognitively intact elderly patients about to undergo bipolar 

hemiarthroplasty after a hip fracture made up the sample size.  Group I (n=43) was assigned to receive 

preemptive pain medication and intraoperative periarticular injections Group II (n= 39) was assigned to 

not receive preemptive medication and injections. The patients assigned to Group I received oxycodone 

slow release (10 mg) and celecoxib (200 mg) with 10 mL of water one hour before surgery or 

intraoperative periarticular injections.  Group II did not receive medication or intraoperative injections.  

Postoperative pain was compared between the two groups on days one, four, and seven; at discharge; 

and when they started walking and standing exercises. The VAS scores on postoperative day one and 

postoperative day four were significantly lower in Group I (p = 0.008 and p = 0.023, respectively).  

Fentanyl consumption was higher in Group II at all time points. The mean total amount of fentanyl 

consumption in Group I was 29% less than that in Group II (p < 0.001).   

 Zhou, F., Du, Y., Huang, W., Shan, J., & Xu, G. (2017). conducted a prospective randomized 

control trial to investigate the efficacy and safety of celecoxib after TKA.  A total 206 patients who 

underwent TKA were randomized into 3 groups:  The early preoperative analgesia group (EPEA) 

received celecoxib 400 mg 24 hours preoperatively.  The preoperative analgesia group (PEA) received 

celecoxib 400 mg one-hour preoperatively.  The postoperative analgesia group (POA) received celecoxib 
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400 mg four hours postoperatively.  In EPEA group, patients were assigned to receive celecoxib 400 mg 

at 24 hours before the operation, and then 200 mg every 12 hours. In the PEA group, patients receive 

celecoxib 400 mg at one hour before the operation, and then 200 mg every 12 hours.  In the POA group, 

patients received celecoxib 400 mg at 4 hours after the operation, and then 200 mg every twelve hours 

(sixteen hours postoperative).  At 8 and 12 hours postoperatively, the pain-rest VAS score of EPEA 

group (both P < .05) and PEA group (p< .05) were lowered than that of POA group, and no difference 

between EPEA and PEA group were revealed (p> .05).  The percentage of patients with moderate-severe 

pain at rest and at 8 and 12 hours post procedure in EPEA (p< .05) and PEA groups (p < .05) was 

decreased compared to the POA group.  No difference was revealed between the EPEA and PEA groups 

(p > .05). No difference of pain-rest VAS score nor pain severity between the groups at other 

observational time was discovered. 

 Huang, Y., Wang, C., Wang, C., Lin, W., Horng, L., & Jiang, C. (2008) performed a prospective, 

randomized, observer-blind control study. Eighty patients that underwent total knee arthroplasty were 

randomized into two groups of 40 each.  The study group received a single 400 mg dose of celecoxib, 

one hour before surgery, and 200 mg of celecoxib every 12 hours for five days, along with patient-

controlled analgesic (PCA) morphine. The control group received only PCA morphine for postoperative 

pain management. The study group (n = 40) received 400 mg oral celecoxib at about 1 hr prior to 

surgery, and 200 mg every 12 hrs, along with PCA morphine, over the first five post-operative days. The 

control group (n = 40) received PCA morphine over the same postoperative period.  Pain scores were 

measured using a visual analog scale (VAS), with 0 indicating no pain and 10 indicating the worst 

imaginable pain [18]. Pain scores were checked by the same observer at rest at 6, 12, 24, 48 & 72 hours 

and 7 days after TKA surgery.  The celecoxib group showed less postoperative VAS pain at rest than the 

control group at 48 hours (p = 0.03) and 72 hrs (p = 0.02) (Huang et al, 2008).   The celecoxib group had 



PRE-EMPTIVE OPIOID SPARING ANALGESIA 

 

 14 

 

reduced postoperative pain at ambulation (Huang et al, 2008).   Additionally, PCA usage during the first 

24 hours was significantly lower (15.1 ± 8.7 mg vs 19.7 ± 9.6 mg; p = 0.03).  Perioperative coxibs have 

been shown to reduce postoperative pain and analgesic consumption while enhancing patient 

satisfaction. Additionally, the celecoxib group had significantly less demand for PCA morphine usage 

(Huang et al, 2008).   

 The studies discussed previously provided enough sample size that permitted the analysis of their 

study. Demographics of the various sample were not statistically dissimilar, however Yi-Lin et al. 

(2017) study the patients whom received the pain protocol were older.  Zhou et al. (2017) did not include 

patients who had a history of chronic pain; or organ dysfunction such renal or liver failure. Yi-Lin et al. 

(2017) did not include in their study patients with a history of ischemic heart disease and American 

Society of Anesthesiologists (ASA) physical status of grade 4 in the study.  Additionally, Zhou et al. 

(2017) omitted patients with a documented allergenic history to sulfa; sensitive to nonsteroidal anti-

inflammatory drug (NSAID); liver, kidney, inflammatory bowel disease; and history of bleeding ulcers.   

The review of literature established a noticeable factor with the utilization of preemptive 

analgesia. The multimodal pain analgesics included in each study was administered in the preoperative 

phase. Preemptive administration of analgesics contributes to a role in postoperative pain (Zhou et el, 

2017). Among the various multimodal pain management studied, celecoxib, acetaminophen, and 

gabapentin are the frequently utilized in a preemptive analgesia approach due to synergism mechanism 

of action. The combination of these three medications are indicated to be effective in treating post-

operative pain because of their opioid sparing more so when administered in the preoperative period 

(Zhou et al., 2017). Though the dosing parameters differed in the various studies the outcomes were 

similar.  

Conclusively multimodal pain management resulted to positive outcomes. The utilization of a 

multimodal pain management approach resulted in a lower pain scores (Lee et al., 2015; Zhou et al., 
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2017; Huang et al., 2008).  Zhou et al. (2017), established that the patient satisfaction rate and pain 

control were comparable between the multimodal analgesic group and the PCA group. The multimodal 

pain management also decreased narcotic consumption (Huang et al., 2008). Along with minimal 

adverse effects associated with high dose narcotics (Huang et al., 2008).  Lastly, the utilization of a 

preemptive multimodal approach correlated to a shortened patient’s hospital stay (Zhou et al., 2017) and 

enhanced patient’s participation in physical rehabilitation (Hunag et al., 2010).   

Implementation Plan 

This CPG was created to provide a reference in the standardization of preoperative 

administration of multimodal analgesics for a large tertiary institution in Baltimore, for patients 

undergoing TKA/THA.  Specifically, Celebrex, Acetaminophen and Gabapentin. Current practices at 

the institution of interest are not clearly defined in the routine administration of above medication in the 

preemptive preoperative setting for patients undergoing TKA/THA.   

The development of this CPG will be separated into three phases.  Initially from February to 

August 2018 (Phase 1) the graduate students concentrated on recruitment of stakeholders within the 

institution and a UMSON NAP faculty member with a terminal degree to serve as an 

advisor/mentorship. The purpose of the stakeholders was to serve as an expert panel and guide the 

graduate students during the developmental trajectory of the CPG. Upon the recruitment of the expert 

panel an initial meeting was held with a target goal of outlining objectives and timelines of deliverables 

of the DNP project throughout its trajectory.  Appendix E details the timeline.  The initial meeting with 

all the expert panel included a review of the purpose, goals and timeline for this DNP project was 

discussed along with any questions were answered.  A timeline of deadlines and future meetings with 

stakeholders within the institution of interest was proposed and communicated. A primary draft of the 

CPG was created and sent to the stakeholders for analysis.   The CPG was initially analyzed utilizing the 

Appraisal of Guidelines for Research and Evaluation II (AGREE II) tool.   
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Additionally, appropriate approval of the project from University of Maryland School of Nursing 

(UMSON) Institutional Review Board (IRB) was received a non-human subjects’ designation.  

Phase II elapsed from late August to December 2018. Phase II incorporated the final reviews 

and revisions per the expert panel recommendations while utilizing the AGREE II tool. After final 

reviews and revisions, the CPG was sent to the Chief of Anesthesiology and other appropriate executive 

administrators to gather backing prior to official presentation to the anesthesia department at the 

institution of interest.  All recommendations suggested by the Chief Anesthesiologist will be translated 

to the stakeholders, and the CPG will be revised as necessary.  Upon incorporation of all suggested 

revisions from the key stakeholders and Chief Anesthesiologist/Administrators, the CPG is accepted by 

the Chief Anesthesiologist and it will be this final CPG that will be presented the anesthesia department 

during the ground rounds.  

Phase III encompasses the graduate students presenting final approve CPG in entirety to the 

anesthesia department, a performance of data analysis/evaluation, submission of finalized manuscript to 

the stakeholders for review, and final presentation of doctoral project in the form of a poster 

presentation. The accepted and finalize CPG was presented to the Anesthesia Department during the 

monthly Thursday morning meeting.  Prior to the presentation a Practitioner Feedback Questionnaire 

(PFQ), Appendix H, will be distributed to all in attendance for evaluation of the CPG. After presentation 

at to the staff and stakeholders, data collected within the PFQ will be analyzed and quantified. 

Additional revisions will be made to the CPG based on feedback provided through the PFQ, 

stakeholders, & Chief Anesthesiologist during this phase. 

Data Collection  

The Appraisal of Guidelines for Research & Evaluation II (AGREE II) tool was utilized to assess 

the quality of the CPG during phase II (AGREE Next Steps Consortium, 2013).  The AGREE II tool is a 



PRE-EMPTIVE OPIOID SPARING ANALGESIA 

 

 17 

 

valid instrument that is used to evaluate rigor and transparency of clinical guidelines.  It is an instrument 

that involves methodological strategies that can be utilized in the guideline development to minimize 

variability in quality (AGREE Next Steps Consortium, 2013).  The AGREE II tool consists of 23 items 

which are divided into six distinct domains and an additional section for an overall assessment of the 

CPG (Appendix C).  The six domains assess the quality of scope and purpose, stakeholder involvement, 

rigour of development, clarity of presentation, applicability, and editorial independence. The content 

validity of the AGREE II tool was established by a convenience sample of 30 guideline developers, 

researchers and clinicians who reviewed and rated the content of the guideline. The authors determined 

that the AGREE II tool is of high quality than low quality (P=<0.05).  The Cronbach scores that reflect 

the reliability of the tool, ranged from 0.64 to 0.89 and the number of appraisers required to reach inter-

rater reliability of 0.7 ranged from two to five (Brouwers et al., 2010).  

Also, the tool was rated as highly useful, easy to use, and helpful in differentiating guidelines of 

varying quality (Brouwers et al., 2010). Items are graded on a 7-point Likert scale extending from 

“strongly agree” to “strongly disagree.”.  The six quality domains being: (1) Scope and Purpose; (2) 

Stakeholder Involvement; (3) Rigor of Development; (4) Clarity of Presentation; (5) Applicability; and 

(6) Editorial.   

The AGREE II tool was sent electronically to each stakeholder on the expert panel to be 

completed and returned via email.  Upon returned AGREE II tool, the domain scores were totaled, the 

minimum score for each domain was subtracted from the total domain score, and then divided by the 

difference between the maximum and minimum score for each domain.  The data collected from the 

AGREE II was then analyzed by adding each item within each domain, followed by subtracting the 

minimum score.  Thus, allowing for a numeric value was obtained and utilized to determine the quality 

of the CPG, ranging from poor to high quality.  The outcomes were presented to the stakeholders and 
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areas with significant deficiencies will be discussed in details and recommendation of possible 

improvement will be made within the CPG. 

The Practitioner Feedback Questionnaire (PFQ) tool was developed to measure the users’ stance 

towards the CPG (Brouwers, Graham, Hanna, Cameron, & Browman, 2004).  The survey is another tool 

that can reflect the quality of the practice guideline, development rigor, acceptability and applicability of 

recommendations, and comparativeness of the recommendation to current practice (Brouwers et al., 

2004).  In relation to reliability, the Cronbach score ranged from 0.75 to 0.85.  The PFQ was employed 

to measure the accuracy and transparency of the development of a guideline during phase II prior to the 

presentation of the CPG during grand rounds.  This tool contains 23 questions graded via a three-point 

Likert scale extending from “strongly agree” to “strongly disagree” (Browman et al., 2004).   

To analyze the PFQ results, descriptive statistics, more so frequency scores were used to analyze 

demographic data. “Strongly agree” will be rated as a three, while “unsure” will be rated as a two, and 

lastly “strongly disagree” will be rated as a one, except for negative items. Reverse scoring will be done 

for the negative items.  The data will be collected and reviewed. The tool will be provided in paper and 

pencil format to the end users at the beginning of the CPG presentation to the anesthesia providers. The 

results of the PFQs were analyzed by descriptive based on demographic groups such as: years of 

experience, age, level of education.   

Protection of Human Subjects  

  This is considered a quality improvement project for the purposes of a specific organization and 

is intended neither for generalizable knowledge nor to be applied to another healthcare setting. In order 

to protect human rights, the proposal will be submitted to UMSON Institutional Review Board (IRB) for 

a Non-Human Subjects Research (NHSR) determination.  End-users and expert panel members 

participated and completed all instruments voluntarily.  There was no identifying information was 

collected or stored, all submission of PFQ and other data were kept in a locked box/office, and all 



PRE-EMPTIVE OPIOID SPARING ANALGESIA 

 

 19 

 

electronic data used for the CPG were stored on a password protected computer without identifying 

information of participants.   

Results 

  Tabulations of the results were based on the utilization of descriptive statistics due to the project 

being evidence-based practice. In all, the two-member expert panel members completed the AGREE II 

instrument for the initial draft of the CPG.  A synopsis of the AGREE II instruments results can be 

viewed in Appendix F.  Domain scores ranged from 71.6 to 100%. The highest rated domain was 

“Editorial Independence” at 100%. Other strongly scored domains included “Scope and Purpose” at 

94.4%, “Clarity of presentation” at 83.3% and “Rigour of Development” at 84.7%. The lowest rated 

domains included “Stakeholder Involvement” at 47% and “Applicability” at 80.4%.  The CPG was then 

presented to the end-users, which included all the certified registered nurse anesthetists and 

anesthesiologists that worked within the department during a Thursday grand rounds. During this 

presentation, various clinicians provided verbal feedback regarding the confusion as to whom was 

supposed to be ordering the preoperatively multimodal pain agents for these patients. Many of the 

anesthesia personnel displayed frustration regarding patient’s poor pain satisfaction.  Prior to the 

presentation of the CPG, the modified practitioner feedback survey was distributed to all the end-users, 

and they were instructed to drop it off in a mailbox when completed.  

 The presentation was completed with 99% attendance of those scheduled on the day of the 

presentation and there was 74.3% of attendees submitted completed Provider Feedback Questionnaire 

(PFQ). The data obtained from the PFQ was grouped by the number of years’ experience of the 

provider. There are six groups of experience categories ranging from 0-5 years of experience to greater 

than 25 years of experience (see Figure 3).  A univariate frequency table was used to show the frequency 

of each score for each item.  The frequency of each item was then divided by the total number of 

questions and made a percent. These statistical tests are used to investigate the response to each question 
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and compare among the three groups. The results for the PFQ are as followed: The respondents were 

composed of CRNAs (59%), SRNAs (24%), MD Anesthesiologists (17%) (Appendix F).  A total of 29 

forms were received (74% return rate). Item 1 was excluded from depiction because it was a yes or no 

question referring to relevance to provides’ practice. Precisely 16 items equaling 85-100% response as 

“strongly agree”.  

Majority of the participants acknowledged the need for this guideline.  One hundred percent of 

the participants agreed that the rationale for guideline was clear. The methodology, review of literature, 

and interpretation of evidence were identified to be pertinent and valid, all reporting at one hundred 

percent.  The CPG needed minor revision since only partial of respondents believed that the 

implementation of the recommendations would be easy (55%) and not technically and financially 

challenging (60%).  Most of the providers recommended the CPG to be accepted. Once approved, 100% 

were comfortable to incorporate and utilize it into their practice and apply it to patients.  Thus, the 

overall analysis reveals buy-in and interest with in the Anesthesia Department.   

Key findings observed from the PFQ is that majority of the providers are in acceptance of the 

adoption of the CPG, not only for the intuition as a policy but also into their practice.  The 

implementation will maximize the hospital’s current resources (80%), present options that will be 

acceptable to patients (90%) and improve patient outcomes (70%). The CPG needed minor revision 

since only partial of respondents believed that the implementation of the recommendations would be 

easy (55%) and not technically and financially challenging (60%).  Most of the providers recommended 

the CPG to be accepted. Once approved, 85% were comfortable to incorporate and utilize it into their 

practice and apply it to patients.   

Discussion 

Clinical practice guidelines are recommendations for clinicians about the care of patients with 

specific conditions. They should be based upon the best available research evidence and practice 
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experience. The Institute of Medicine (IOM) defines clinical practice guidelines as a set of 

recommendations, involving both the evidence and value judgments regarding benefits and harms of 

alternative care options, addressing how patients with that condition should be managed, everything else 

being equal. (Institute of Medicine [IOM], 2011). The facility of interest had identified optimizing post-

operative pain as an area of need.  An internal review of literature for current policies was performed 

which confirmed that there was no clinical practice guideline on managing surgical pain in place.  From 

the review of literature appropriate postoperative pain management correlates to faster recovery, 

increase patients’ satisfaction and decrease pain scores. Though the facility performs a vast number of 

various surgical procedures, THA/TKA are among the most frequently performed.  

In phase 1 the AGREE II tool was utilized by the stakeholders to appraise the draft CPG. 

Numerous amendments were made to the guideline based on the feedback made by the appraisers. 

Modifications to improve the first two domains were the addition of specific target population was 

specified to adult patients (age 18 and older) and the contraindications of each medication were also 

supplied.  Additionally, inclusion and exclusion criteria were specified.  Since the presentation of the 

CPG, there have been no known consequences, issues, or costs. Various educational session has been 

provided to the preoperative nurses regarding the implementation of this CPG and how to assist in 

administrating prescribed medication. There has been practice change and increase patient satisfaction, 

decrease opioid consumption noted. This will be measured via patient satisfaction and pain scores. This 

is especially beneficial as a significant opioid crisis ensues making the advantages of opioid sparring 

medications have become of great interest to providers and patients  

For patients (and almost everyone else in health care), the greatest benefit that could be achieved 

by guidelines is to improve health outcomes. Guidelines can also improve the consistency of care; 

studies around the world show that the frequency with which procedures are performed varies 

dramatically among doctors, specialties, and geographical regions, even after case mix is controlled for. 
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Patients with identical clinical problems receive different care depending on their clinician, hospital, or 

location (Lugtenberg, Burgers, Han, & Westert, 2014).  Guidelines offer a remedy, making it more 

likely that patients will be cared for in the same manner regardless of where or by whom they are 

treated.  Since majority of the participants acknowledged the need for this guideline and are willing to 

utilize it, this will likely result to better adherence.  During phase II some of the providers vocalized 

concerns that the CPG will be technically and financially challenging. However, through communication 

with the pharmacy department prices for individual drugs discussed in the CPG are as follow: 

Acetaminophen 1000 mg PO- $0.03; Gabapentin 200 mg PO- $6.70; and Celebrex 400 mg PO- $2.33 

together totaling $9.06. Healthcare systems that provide services, and government bodies and private 

insurers that pay for them, have found that clinical guidelines may be effective in improving efficiency 

(often by standardizing care) and optimizing value for money.  Implementation of this CPG reduces 

outlays for hospitalization, opioid consumption, adverse effects of opioids, and delays to participating in 

rehabilitation.  

Facilitators/Limitation 

The stakeholders and majority of the target end users demonstrated strong acceptance of this 

CPG. Factors that facilitated the implementation of this CPG are the presence of transformational 

leaders and buy-in from the stakeholders. Principal implementors that will facilitate the progression of 

this practice change include the following: champions whom are extremely well versed in the current 

evidence on the practice change, mentors that are skilled in EBP and will serve as part of an expert 

panel, support from the administrative team such as management staff that encourage receptiveness for 

transformation.   The creation of an expert panel was essential to assist and mentor throughout the 

development and implementation of the CPG.  The expert panel assisted in modifying drafts of the CPG 

utilizing the Appraisal of Guidelines for Research & Evaluation (AGREE) Instrument prior to presenting 

the CPG to the anesthesia department.  The facilitators identified in the implementation of the clinical 
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practice guideline include collaborative relationship between healthcare providers and patients; presence 

of transformational leaders; patient centered practice; and support for evidence-based practice. The chief 

of anesthesia, the chief orthopedic surgeon, a CRNA, the entire anesthesia providers, and the director of 

pharmacy had an active role in the process of the guideline development. Having the key stakeholders 

buy-in earlier in the process garnered support to implement the guideline successfully.  

The facility of interest is a recognized academic medical center thus promoting an environment 

to inquiry where it is acceptable to ask clinical questions in order to improve care delivery and safety for 

the patient.  The participants acknowledged that there was a need for a guideline, and this presented a 

window of opportunity for guideline development.  The creation of an expert panel is essential to assist 

and mentor throughout the development and implementation of the CPG.  The expert panel assisted in 

modifying drafts of the CPG utilizing the Appraisal of Guidelines for Research & Evaluation (AGREE) 

Instrument prior to presenting the CPG to the anesthesia department.  Additionally, the primary purpose 

of the expert panel will be serving as champions a path of receptiveness from the anesthesia providers to 

create an atmosphere that will be conducive for successful implementation of the proposed practice 

change. 

 Possible barrier is the possibility of delay in administering the medications. To  overcome this 

barrier, patients should be educated about the importance of arriving at the preoperative area on time; 

and educating pre-operative nurses about the importance of giving the medications as early as possible. 

Furthermore, some practitioners may be unaware of the latest evidence-based practice and other 

providers could resist changing the way they practice. To overcome these, having educational meetings 

such as workshops, lectures and conferences; educational material such as booklet and online tool will 

be helpful to inform the end-users of the current evidence-based practice (National Institute for Health 

and Clinical Excellence, 2007 
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Potential barriers to the implementation of the CPG are cost. The cost for education/training, cost 

of printed materials, patient refusal to receive these medications in the preoperative period, provider 

resistance to change and/or lack of provider buy in. Another possible barrier is the possibility of delay in 

administering the medications. To overcome this barrier, an emphasis on education patients, and bedside 

nurses is important. Additionally, practitioners may be unaware of the latest evidence-based practice and 

other providers could resist changing the way they practice.  

It is possible that some of the anesthesia practitioners may feel that guidelines take away their 

autonomy (National Institute for Health and Clinical Excellence, [NICE] 2007).   Anesthesia and the 

surgical team operate on the notion of a fast turnaround with the pressure of performing as many 

surgical cases as possible. This can be detrimental as it is not based on evidenced  but more so on a mass 

production mentality.  To overcome this barrier, patients should be educated about the importance of 

arriving at the preoperative area on time; and educating pre-operative nurses about the importance of 

giving the medications as early as possible. Furthermore, some practitioners may be unaware of the 

latest evidence-based practice and other providers could resist changing the way they practice. To 

overcome these, material such as booklet and online tool will be helpful to inform the end-users of the 

current evidence-based practice (National Institute for Health and Clinical Excellence, 2007).   

Sustainability and Generalizability  

The PFQ is useful in assessing the anesthesia staff acceptance of the CPG as new practice 

guidelines. Key factors necessary for sustainability within the institution include the department 

/institutional culture, values of employees in the anesthesia department, years of experience for 

employees in the anesthesia department, support of upper leadership/management and buy in of the 

staff. Furthermore, assessment of barriers and facilitators to implementation are important to re-assess 

throughout the process. The development of this CPG is for patient quality improvement purposes. This 
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project is not intended to be generalizable to other institutions or settings. The anesthesia department has 

identified the need for a perioperative reduction of postoperative pain and opioid consumption in 

patients undergoing TKA/THA therefore this CPG is intended solely to meet the needs of this 

institution. The practices outlined by the CPG will be sustained through continued efforts by the 

hospital’s anesthesia department.  This CPG will be in alignment with the institution revision of policy.   

Review of the outcomes and current evidence supporting this CPG will occur at regular intervals by the 

anesthesia staff.  Major contributors for sustainability within the institution include the 

department/institutional culture, values of employees in the anesthesia department, years of experience 

for employees in the anesthesia department, support of upper leadership/management and buy in of the 

staff; all of which are appraised with the PFQ.   

Implications 

  The dissemination of the CPG will produce practice change that will optimize and standardize pain 

management during the pre-operative phase of knee and hip arthroplasty. It will serve as a tool in guiding 

the anesthesia providers on the medications that they can administer to preemptively manage pain. The 

total cost of utilizing the medications mentioned in the CPG would be approximately $6,000 a year, which 

corresponds to an approximately 80% savings when compared to their current practice.  Gabapentin 100 

mg cap costing five cents each; Tylenol 325 mg cap costing one cent each and Celebrex 100 mg caps at 

87 cents each. 

The baby boomer’s population are ever increasingly undergoing surgery at an increasing in 

numbers. Reliance on only opioids can oftentimes lead to inadequate pain control or increase in the 

incidence of adverse events. Despite the success of TJA procedures in ultimately reducing pain and 

improving function, many patients are reluctant to consider surgery because of fear of uncontrolled 

postoperative pain. Historically, pain after joint replacement surgery has often been inadequately 
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managed.  In addition to patient discomfort, uncontrolled pain has numerous deleterious effects after 

orthopedic surgery, including slowed rehabilitation and perioperative medical complications.  These 

issues can contribute to an increased length of hospital stay, unplanned readmissions, and higher cost of 

care. Poor participation in physical therapy as a result of pain can also compromise the ultimate function 

of the joint.  Studies have shown that preemptive opioid sparing analgesia has benefits in decreasing 

postoperative pain depicted by decrease pain scores, decrease intraoperative opioid consumption a lower 

risk of complication associated with opioid consumption.  Additionally, it has been found through research 

that patient satisfaction has been increased with the use of preemptive opioid sparing analgesia.  

Furthermore, it will shorten patient’s hospital stay and improve patient’s ability to participate in physical 

therapy (Lamplot et al., 2013).   The cumulative result of multimodal analgesia is a promising alternative 

that may reduce needs for high doses and dependence on opioids along with any potential associated 

adverse effects.  Multimodal pain management has become an important part of the perioperative care of 

patients undergoing total joint replacement.  
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Table A. Evidence Level and Quality Rating of Preemptive Opioid Sparring Analgesia for Total Knee and Hip Arthroplasty 

 

Author, 

year 

Study objective Design Sample (N) Outcomes studied    Results *Level 

and 

Quality 

Rating 

Yi-Lin, Y., 
Ting-Ting, 

W., & 

Yong-

Hong, Z. 

(2017). 

To compare the effect 
of multimodal and 

preemptive analgesia 

on the postoperative 

recovery of elderly 

patients with hip 

replacement.  

Randomized 
Control Trial 

(prospective, 

blind study) 

Group A-  Preemptive 
Analgesia (n= 36)  
Group B- multimodal 

analgesia (n= 36) 

Group C- combined 

analgesia group  

(n=36) 

 

N=108 

Elderly patients received hip 
replacement between February 

2015 and December 2016.  

Serum levels of pain related 

neurotransmitters, 

inflammatory factors and 

stress response molecules 

were measure before surgery, 

6 h and 24 h postoperatively. 

Serum SP, PGE2, NO, 5-HT, 
ICAM-1, hs-CRP, IL-6, IL-

10, Cor, NE and MDA levels 

of three groups of patients 6 

h and 24h after surgery were 

significantly higher than 

those before surgery, and 

serum SP, PGE2, NO,5-HT, 

ICAM-1, hs-CRP, IL-6, IL-

10, Cor, NE and MDA levels 

of combined analgesia group 

6h and 24 h after surgery 
were significantly lower than 

those of preemptive analgesia 

group and multimodal 

analgesia group. 

2 B 

Lamplot, J., 

Wagner, E., 

& Manning, 

D. (2014).   

To compare the effects 

of a multimodal 

analgesic regimen on 

postoperative pain, 

function, adverse 

effects of controlled 

analgesia (PCA). 

Randomized 

control trial 

(single-blind, 

prospective) 

N= 36 

multimodal group (n= 

19)  

PCA group (n=17) 

 

Preoperative and postoperative 

VAS pain scores, time it took 

to attain physical therapy 

milestones, length of hospital 

stay, patient satisfaction, 

narcotic consumption and 

medication-related adverse 

effects. 

The multimodal group had 

lower VAS scores, noted 

decrease in adverse effects, 

lower narcotic usage, there 

was higher satisfaction scores 

and earlier times to physical 

therapy milestones. 

2B 

 

Hyun, K., 

Yong-Chan, 

H., Jin-  

 
Yun, K., 

Young-

Cheol., Jae-

compare the effects of 

multimodal pain 

management with 

preemptive pain 
medication in patients 

undergoing bipolar hip 

hemiarthroplasty.  

Prospective 

randomize 

control study 

N= 82 

Preemptive pain (n= 

43)  

 Control group (n= 43) 
 

Evaluated for pain level on 

postoperative day one, four, 

and seven. Pain at discharge 

and with ambulation was 
assessed. Total amounts of 

fentanyl used, frequency of us 

of PCA, and patient 

The preemptive group had 

lower pain level than control 

group. There was a decrease 

in PCA usage in the 
preemptive group along with 

an increase in patient 

satisfaction 

2B 
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Sung, L & 

Eui-Chan, J. 

(2013). 

satisfaction at discharge were 

all compared between both 

groups.  

 

 

 

 
Lee, Chung, 

& Choi, 

2015 

 

 
compare a single 

preoperative dose of 

pregabalin combined 

with a COX-2 inhibitor 

with a control group 

that only received a 

COX-2 inhibitor. 

 

 
Prospective, 

randomized, 

controlled, 

double-blind 

study 

 

 
The study group, Group 

L (n=21), received 400 

mg celecoxib plus 150 

mg pregabalin orally 1 

hour pre-operatively.  

 

The control group, 

Group C (n=20), 

received 400 mg 

celecoxib orally1hour 

pre-operatively. 

 

 
Both groups were evaluated 

for on acute postoperative pain 

intensity, (2) analgesic 

consumption, and (3) 

functional recovery. 

 

 
Mean cumulative fentanyl 

consumption during the first 

48 hours was lower in Group 

L than in Group C (P<0.05). 

The pain scores at rest were 

lower in Group L at 6 and 12 

hours after surgery (P<0.05). 

No significant intergroup 

difference was noted in 

functional recovery. The 

addition of pregabalin led to 

an additive reduction in early 
postoperative pain and 

analgesic consumption. 

 

 
2B 

Zhou, F., 

Yingxun 

Du.., W, 

Huang, J, 

Shan & X, 

Guohong 

(2017).   

To investigate the 

efficacy and safety of 

celecoxib 24 hours 

preoperative, 1 hour 

preoperative, and 

4 hours postoperative 

administration in 

patients with 

arthroscopic knee 
surgery 1, 4, and 24 hr 

Interval 

 

 

Double-blind, 

randomized, 

placebo-

controlled trials  

N= 206 patients 

n= 68 early  

1) preoperative 

analgesia group 

(EPEA), celecoxib 

400 mg 24 hours 

preoperative 

administration 

(n=69)  
2) preoperative 

analgesia group (PEA), 

celecoxib 400 mg 1 

hour preoperative 

administration 

 (n=69)  

3) postoperative 

analgesia group (POA), 

celecoxib 400 mg 

4 hours postoperative  

Pain visual analog scale 

(VAS) scores (at rest and at 

90o flexion) and patient global 

assessment (PGA) score were 

evaluated before and after 

operation, and also pethidine 

consumption and adverse 

events (AEs). 

 

Celecoxib was effective and 

safe as pre-emptive analgesia 

in AKS, and 1-hour 

administration before 

operation might be an 

optimal choice. 

2B 

 .      

Kashefi., A, 

Honarmand 

Evaluated the 

preemptive analgesia 

Randomized 

controlled trial 

N= 90 Pain scores were recorded at 

4, 12, and 24 h after operation. 

The pain scores 4 h after 

operation was significantly 

2B 
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& M, Safavi 

(2012). 

efficacy of celecoxib 

and acetaminophen in 

comparison with 

placebo for 

postoperative pain 
relief in patients who 

underwent orthopedic 

surgery under general 

anesthesia. 

 group C included 

patients who received 

oral celecoxib 200 mg 2 

h before surgery 

 
group A included those 

who received oral 

acetaminophen 320 mg 

2 h before surgery;  

 

group P included those 

who received oral 

placebo 2 h before 

surgery. Pain scores 

were recorded at 4, 12, 

and 24 h after 

operation. 

less in group C than in 

groups A and P 

 

 

 

Rating System for Hierarchy of Evidence  

Level of the Evidence  Type of the Evidence    
I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic review of RCTs.   
II (2)      Evidence obtained from well-designed RCT   
III (3)      Evidence obtained from well-designed controlled trials without randomization  
IV (4)      Evidence from well-designed case-control and cohort studies   
V (5)      Evidence from systematic reviews of descriptive and qualitative studies   
VI (6)      Evidence from a single descriptive or qualitative study   
VII (7)     Evidence from the opinion of authorities and/or reports of expert committees  

  
Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). New York: Lippincott, 

Williams & Wilkins.   

  
Rating Scale for Quality of Evidence   
A:  High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based on extensive literature 

review that includes thoughtful reference to scientific literature  
B:  Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent recommendations based on 

fairly comprehensive literature review that includes some reference to scientific evidence  
C:  Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn  
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Appendix A 

 

Table A1. Rating System for Hierarchy of Evidence 
Level of the Evidence Type of the Evidence    

                     I Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-
guidelines based on systematic review of RCTs.   

II Evidence obtained from well-designed RCT 

III Evidence obtained from well-designed controlled trials without randomization 

IV Evidence from well-designed case-control and cohort studies 

V Evidence from systematic reviews of descriptive and qualitative studies 

VI Evidence from a single descriptive or qualitative study 

VII Evidence from the opinion of authorities and/or reports of expert committees 

 
 

 

Table A2. Rating Scale for Quality of Evidence 
Quality Rating Level Quality Rating Description  

A High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based 

on extensive literature review that includes thoughtful reference to scientific literature. 

B Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably 

consistent recommendations based on fairly comprehensive literature review that includes some reference to 

scientific evidence. 

C Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-

40. 
 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice 

(3rd ed.). New York: Lippincott, Williams & Wilkins.  



 

 

Appendix B 

 

Project Proposal Summary 

 

Background and Significance 

Pain, which is often inadequately treated, especially postoperative pain which accounts for 

millions of patients whom suffer from chronic pain. It is estimated that more than 23 million 

surgical procedures performed each year (Xu, Z., Zhang, H., Luo, J., Zhou, A., & Zhang, J, 

2017).   Traditionally, postoperative pain has primarily been treated using opioids. Use of 

opioids as the “mainstay” of pain management can result in psychological addiction and adverse 

effects, such as nausea and vomiting, sedation, dizziness, constipation and respiratory depression 

all of which may delay patient discharge. effects (Auyong, Allen, Pahang, Clabeaux, 

MacDonald, & Hanson, 2015).     Preemptive multimodal analgesia involves the introduction of 

an analgesic pain regimen before the onset of noxious stimuli such as the surgical incision.  The 

ultimate goal for this approach is the negation of the central nervous system to sensitization to 

subsequent stimuli that could lead to an amplification of the pain pathways. Recent 

understandings in pre-emptive analgesia have defined it as an intervention given before incision 

or surgery, given that it is more effective than the same treatment administered after incision or 

surgery.   Pre-emptive analgesia focuses on postoperative pain control and the prevention of 

central sensitization and chronic neuropathic pain by providing analgesia administered before 

surgical incision.  The timing of pre-emptive analgesia serves as an antinociceptive treatment 

given prior to incision or surgery. This helps to prevent the development of altered processing of 

afferent input, which would otherwise amplify postoperative pain. Multimodal preemptive 

analgesia targets multiple targets along the pain pathway. By modifying peripheral and central 

processing of noxious stimuli, hyperalgesia and allodynia are reduced. As a direct result, post-

operative opioid use and opioid side effects are minimized.  Additionally, inadequate pain 

management can prolong time to recovery milestones, such as mobilization and ambulation, 

lengthening hospital stays and leading to readmissions (Parvizi, J & Bloomfield, MR, 2013).   

(Xu, Z., Zhang, H., Luo, J., Zhou, A., & Zhang, J, 2017). Multimodal pain management solutions 

are associated with fewer opioid-related side effects, along with fewer interruptions to physical 

therapy (Kazerooni, R., & Tran, M. H. (2015).  The concept of preemptive administration of 

analgesics refers to the initiation of pain management before surgical stimuli. Pre-emptive 

analgesia focuses on postoperative pain control and the prevention of central sensitization and 

chronic neuropathic pain by providing analgesia administered before surgical incision.  

Multimodal approach refers to the utilization of various drugs with different mechanism of 

actions or sites for synergistic effects. Additionally, this approach interchanges opioids 

pharmaceuticals with non-opioid analgesics such as acetaminophen, nonsteroidal anti-

inflammatory drugs (NSAIDS), selective cyclooxygenase-2 (COX-2) inhibitors, and 

gabapentinoids (Xu, Z., Zhang, H., Luo, J., Zhou, A., & Zhang, J, 2017).     

Scope and Purpose  

The purpose of this clinical practice guideline (CPG) is to serve as a guidance to 

anesthesia providers for the preemptive multimodal analgesia for total knee and hip 

arthroplasties surgical patients. This CPG aims to impact an audience Inclusive of anesthesia 

providers (CRNA or MDA), surgeons and registered nurses.  The CPG targeted patient 

population that will be surgical patients, ≥ 18 years old, male/female and ASA I, II, III. The 

clinical question we seek to answer with this CPG is: Does preemptive multimodal analgesia 

decrease postoperative pain?  
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Inclusion/Exclusion Criteria  

  Inclusion criteria for participants include: males/females, ≥ 18 years old, ASA I, II, or III 

and patient having any elective inpatient or outpatient total knee or hip arthroplasties under 

general anesthesia or spinal anesthesia. Exclusion criteria were: history of coagulopathy or 

thromboembolic disease; history of chronic pain and/or consumption of daily analgesics; history 

with GI disease, perforation, ulceration, obstruction, or bleeding; history with severe renal or 

hepatic disease; history with malignance tumor; known to be allergic to COX-2 selective 

inhibitors; complications hypersensitivity; a serious allergic reaction to any other drugs; aspirin-

induced asthma, women with lactating or pregnancy. potential for difficult airway, diabetes type 

1 or 2.    

 

Stakeholders Involvement  

 

A Certified Registered Nurse Anesthetist (CRNA) with a Doctorate in Nursing Practice 

(DNP), medical doctor of anesthesiology, and other staff CRNAs volunteered to be stakeholders 

at the hospital of interest. A working committee in the development of this CPG was comprised 

of the individuals discussed earlier along with, selected UMSON NAP faculty member with a 

terminal degree, and the team student registered nurse anesthetist (SRNA). The committee 

members served as mentors giving significance guidance throughout the entirety of the 

developmental process to the execution. Then identification of stakeholders who will serve as 

expert panel was conducted.   A draft of the CPG was sent to the panel and evaluated using the 

Appraisal of Guidelines for Research and Evaluation (AGREE) II tool.  The results from 

committee members who rated the AGREE II tool were evaluated and review and 

recommendations were made accordingly.  When final revisions were made per 

recommendations, the CPG was then sent to the Chief of Anesthesiology prior to presenting to 

the anesthesia department at the tertiary institution of interest.  

The finalized CPG will be presented at Grand Rounds to an audience of the anesthesia 

department staff.   A Practitioner Feedback Questionnaire (PFQ), was handed out at the 

beginning to all in attendance for evaluation and presentation of the CPG.  To protect and 

maintain confidentiality, participants will be asked to place their completed surveys in a locked 

box in a secure area. This data will then be electronically entered on a password protected 

computer and destroyed upon completion of analysis.  Access to the surveys and data will only 

be granted to the DNP students assigned to this project.  Finally, the CPG was presented to the 

Chief Anesthesiologist and committee members/ stakeholders.   After presentation at to the staff 

and stakeholders, data collected within the PFQ were reviewed and analyzed.   Final revisions 

were made to the CPG based on responses provided through analysis of the PFQ, AGREE II 

tool, and stakeholders.  The CRNA and Chief Anesthesiologist will be responsible to provide 

construction feedback for revisions via the utilization of the AGREE II tool.  

 

Literature Review 

 

A critical review of literature was achieved utilizing CINAHL, PubMed, OneSearch, 

Google Scholar and Medline databases.  Singular keywords or in combination searched were 

used to search the databases included: postoperative pain, postoperative anesthesia 
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complications, preemptive multimodal analgesia. Early recovery after surgery and fast track 

TKA/THA. This yielded 58 results studies, after exclusion for various reasons seven studies 

remained which have been reviewed first in this study.  These seven studies met the inclusion of 

a randomized design and within the last ten-year time frame.  Studies that were excluded 

included duplicated studies, studies not written in English and case/ expert opinion reports or 

studies performed with pediatrics.  The studies all compared the effects multimodal analgesia in 

patients undergoing TKA/THA with a focus on selective cyclooxygenase-2 (COX-2) inhibitors. 

The inclusion criteria for all studies were similar: American Society of Anesthesiologist (ASA) 

Class I-III, 18-85-year-old, elective TKA/THA.  All studies excluded those with impaired liver, 

kidney function, gastrointestinal disease, bleeding disorder, pregnancy, and those with history of 

analgesic drug allergy as well as mental and nervous system disease were excluded and jaundice. 

Yi-Lin et al. (2017), Lamplot et al., (2013), Hyun Kang et al (2013) and Zhou et al (2017) 

were selected. All studies were based on patients undergoing either TKA or THA. The studies all 

compared the effects of preemptive multimodal nonopioid administration particularly celecoxib 

in patients undergoing TKA/THA. The inclusion criteria for both studies were similar: American 

Society of Anesthesiologist (ASA) Class I-II, 18-60-year-old, elective TKA/THA.  All studies 

excluded those with history of coagulopathy or thromboembolic disease; history of chronic pain 

and/or consumption of daily analgesics; history with GI disease, perforation, ulceration, 

obstruction, or bleeding; history with severe renal or hepatic disease; history with malignance 

tumor; known to be allergic to COX-2 selective inhibitors; aspirin-induced asthma, women with 

lactating or pregnancy. potential for difficult airway, diabetes type 1 or 2.   Yi- Lin et. al. (2017) 

and Lamplot et. al. (2013) demonstrated no statistically significant difference between the patient 

characteristics of the randomized groups. The mean age among all groups were 43-45 years old 

for both studies. Zhou et. al. (2017) groups were all predominately female while Mammoto et. al. 

(2014) did not describe the gender among the groups. The interventions of both studies were 

evaluated using valid, objective and reliable tools. The sample sizes of both studies were small 

which poses a threat to external validity and generalizability. There is a need for research with 

larger sample sizes, the data is consistent in representing the benefits of decreasing postoperative 

pain by implementation of celecoxib prior to surgery.  The interventions of all studies were 

evaluated using valid, objective and reliable tools. The sample sizes of both studies were small 

which poses a threat to external validity and generalizability.  

 
Methods  

 

Benefits and Risk  

 Studies have shown that preemptive multimodal analgesia has been proven to decrease 

pain, anxiety, and hydration status. Additionally, it has been found through research that patient 

satisfaction has been increased with the addition of celecoxib to a preemptive multimodal 

analgesic plan. There was related risk of preemptive nonopioid analgesic plan.  when given to 

the target population one hour prior to surgery. Overall, preemptive nonopioid analgesic plan is 

safe and exhibits minimal risk.  

 

Practice Recommendations  
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Celecoxib’s are effective analgesics for post-operative pain. To the best of our knowledge, the 

literature lacks a review of perioperative celecoxib for pain management in TKA patients. 

Perioperative Celecoxib’s have been shown to reduce postoperative pain and analgesic 

consumption while enhancing patient satisfaction. Celecoxib, a selective cyclooxygenase 2 

(COX-2) inhibitor, inhibits prostaglandin synthesis in the periphery and the spinal cord, resulting 

in a decreased postoperative hyperalgesia state. Patients who received 400 mg of celecoxib 1 

hour before TKA/THA and 200 mg of celecoxib every 12 hours for 5 days postoperatively 

reported significantly decreased pain scores at rest at 48 hours 
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Appendix C 

Clinical Practice Guideline: Preemptive Opioid-Sparing Analgesia for Total Hip and Knee 

Arthroplasty   

 I.  Scope and Practice   

1. Objective   
➢ To improve postoperative pain in patients undergoing hip and knee arthroplasties at 

Sinai Hospital by utilizing pre-emptive opioid-sparing analgesia.   

  

2. Health Question Covered by the Guideline   
➢ Effectiveness of pre-emptive opioid-sparing analgesia in improving postoperative pain 

in patients undergoing hip and knee arthroplasties.  Intervention proposed by 

administering Acetaminophen, Gabapentin, and Celebrex in the preoperative phase as 

oppose to standard practice.   
3. Population   

➢ Males/females, ≥ 18 years old, ASA I, II, or III   
➢ Patient having any elective inpatient or outpatient total knee or hip arthroplasties under 

general anesthesia or spinal anesthesia.  
➢ Excluding pediatrics and emergent cases  

II.  Stakeholder Involvement   

4. Individuals/ Professionals Included in the Guideline Development   
➢ Participants involved the Director of Regional Anesthesia and Acute Pain Medicine, 

Jason Brookman, MD and Certified Registered Nurse Anesthetist (CRNA), Alex  
Halstead, DNP.  The CPG is intended for Sinai Hospital, a level II trauma facility in 

Baltimore Maryland. Stakeholders involvement was to review the clinical practice 

guideline (CPG) using the AGREE II tool. The CPG will be revised according to 

recommendations provided by stakeholders and presented to the anesthesia providers. 

The Chief of Anesthesia will also be consulted during the final process.  
5. Target Population Preferences and views  

➢ The Practitioner Feedback Questionnaire (PFQ) will be utilized to gain feedback 

regarding the quality of the CPG from the anesthesia department gathered after initial 

presentation during grand rounds.   

➢ All PFQs will be analyzed via descriptive statistics and kept confidential.  

6. Target Users  

➢ The intended guideline is meant to aide Anesthesiologists, Certified Registered Nurse 

Anesthetists (CRNA), and Student Registered Nurse Anesthetists (SRNA) on 

providing an opioid sparing analgesia technique.   

III.  Rigour of Development   

7. Search Methods   
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➢ Using University of Maryland Health and Science Library and Cumulative Index to 

Nursing and Allied Health Literature (CINAHL), an advance search was conducted 

using the keywords alone and in combination: multimodal, preemptive analgesia, 

Tylenol, acetaminophen, Gabapentin, Celebrex, total hip arthroplasty, total knee 

arthroplasty and postoperative pain. Electronic databases included Medline, Nursing 

Academic Edition, Cochrane, and PubMed using the inclusion and exclusion criteria.  

Results were narrowed to include English language articles published between 2008 

and 2018. Abstracts were reviewed, and further data extraction and categorizing 

identified fourteen studies for the development of this CPG.   
8. Evidence Selection Criteria  

➢ Inclusion criteria included targeted patient population, adult patients undergoing total hip 

and knee arthroplasty, RCTs, Systematic reviews, meta-analysis, and publication 

within the last 5 years. Exclusion included editorial publication and articles written in 

any other language other than English.   
9. Strengths and Limitations of the Evidence  

➢ Utilizing the Johns Hopkins Nursing Evidence-Based Practice Model, the quality of the 

evidence was rated with the Guideline Evidence Level Rating Guide, and Quality 

Rating Guide by Dearholt & Dang. All fourteen studies included in the review were 

level one and two, with a quality of evidence ranging from A-B.  Strengths were 

found with study sampling to include blind and randomized selection process.  

Furthermore, relevance of primary and secondary outcomes was measure with 

validity and reliability methods. Limitation across studies were found with varying 

dose and timing across studies.    
10. Formulation of Recommendations   

➢ The recommendations provided by this CPG were formulated by SRNAs with the 

guidance of faculty of UMB and stakeholders from the facility the CPG was 

intended. The recommendations are supported by high quality evidence using the 

Johns Hopkins Evidence-Based Practice Evaluation Tool and suggestions by the 

stakeholders and target users were incorporated.   
11. Consideration of Benefits and Harms  

➢ Multiple benefits have been found using a preemptive opioid-sparing analgesia technique 

to include a reduction in opioid consumptions and opioid related complication that 

include sedation, respiratory depression, nausea, vomiting, ileus, urinary retention, and 

pruritus (Golladay et al., 2017).   Additionally, providing effective postoperative pain 

management may contribute to earlier mobilization, which may decrease the incidence of 

thromboembolism, facilitate return of bowel function, faster recovery and reduced 

hospital cost (Arumugam, Lau, & Chamberlain, 2016). Acetaminophen contraindicated 

in patients with active liver disease or elevated liver enzymes, and hypersensitivity to 

Acetaminophen. A recommendation is to maintain a 4g daily limit.   
➢ Celebrex contraindicated in patients with hypersensitivity to sulfonamides, active 

gastrointestinal ulcer, asthma, elevated blood urea nitrogen (BUN) or creatinine levels   
➢ Contraindicated to Gabapentin hypersensitivity, precautions with renal impairment, 

patients greater than 80 years of age.  
12. Link Between the Recommendations and Supporting Evidence   

➢ The American Society of Anesthesiologist (ASA) supports the routine use of NSAIDS, 

COX-2 inhibitors, and acetaminophen, for preemptive analgesia (Austin, 2017).   
➢ The Enhanced Recovery After Surgery (ERAS) Society recommends multimodal analgesia 

using a combinations of nonsteroidal anti-inflammatory drugs (NSAIDs) and paracetamol, 
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anticonvulsant agents, and calcium channel blockers to block a variety of pain receptors 

centrally and peripherally in the pain transmission pathways (Beverly et al., 2017)  
13. External Review   

➢ Prior to conducting an external review, an internal review of the medical facility was 

conducted identifying a need for the CPG. The purpose and the intent of the external 

review was to improve quality of care amongst patient’s undergoing total hip and knee 

arthroplasties.  A systematic review of literature was conducted on each medication 

recommended for the CPG, Tylenol, Gabapentin, and Celebrex. Each group member was 

assigned a medication for review. Evidence was then complied from each group member 

to form the CPG and presentation to stakeholders.  Subsequently, collaboration with 

stakeholders was executed to provide a transparent and high-quality CPG. The initial 

CPG was evaluated by the Director of Regional Anesthesia and a CRNA using the 

Appraisal of Guidelines for Research and Evaluation (AGREE) II Tool.  This is a 23-item 

instrument that uses methodological strategies to assess the quality and reporting of the 

practice guideline to minimize any variability in quality.  The AGREE II tool provides an 

opportunity to address any concerns with the quality of the CPG leading to improvements 

with revisions provided to stakeholders until all concerns are met.   
➢ Once the guideline is revised, a presentation to include practice problem, background 

information, and the proposed guideline will be given to the anesthesia department in a 

medical facility in Baltimore, MD. All attendees will fill out a PFQ, which consist of 23 

questions to assess the likelihood of adoption by the staff into the facility. The PFQ 

interprets quality, applicability, acceptability and comparative value of the guideline 

while providing demographic data. The data collected from the PFQ will be reviewed and  
analyzed using differential and inferential statistical analysis.  Concluding the 

presentation, a copy of the presentation will be e-mailed to the entire anesthesia 

department for reference.    
14. Updating Procedure  

➢ The practices outlined by the CPG will be sustained through continued efforts by the 

hospital’s anesthesia department and updated according to the institution’s timeline review.  

Recommendation to maintain updated review should occur within a three-year time 

frame. To maintain sustainability, however, assessment of barriers to implementation 

must be continuously assessed such as new employees, medication availability, support 

from preoperative assessment staff to carry out medication order on power set. Therefore, 

it is recommended to monitor sustainability with anesthesia staff on the schedule at which 

the institution’s protocols should be reviewed.  

IV. Clarity of Presentation   

15. Specific and Unambiguous Recommendations   
➢ Change in standard of care for the target population prior to surgery should consist of 

administering the medication discussed below to reduce post-operative pain. It is recommended 

the CPG be continually evaluated for outcomes and edit the CPG as necessary. Additionally, it is 

prudent to review most recent literature every three years and update the CPG accordingly.   

Recommendation  

a. Pre-operative Period  
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 One hour before surgical incision  
• Acetaminophen 1000 mg PO  
• Gabapentin 300 mg PO  
• Celebrex 200 mg PO  

b. Intra-operative Period  

Hip Arthroplasty: Spinal Anesthesia  
Knee Arthroplasty: Spinal Anesthesia or Adductor Canal Block and General Anesthesia  

Do NOT give Acetaminophen to patients with active liver disease or increased liver enzymes.  

**Do NOT give Gabapentin to patients on hemodialysis and age 80 or older. Decrease dose for 

patients with reduced renal functioning and BMI of <25 kg/m2. ***Do NOT give Celecoxib to 

patients with allergic-type reactions to sulfonamides.   

Among the different multimodal pain management reviewed, celecoxib, acetaminophen, and 

pregabalin are the frequently utilized medications to facilitate preemptive analgesia. These three 

medications are indicated to be effective in treating post-operative pain because of their opioid 

sparing effect (Lamplot et al., 2013).   

Based on the review of the research studies, one major component noted was the utilization of 

preemptive analgesia. The multimodal pain analgesics included in each study was administered 

in the preoperative phase. Preemptive administration of analgesics plays a role in postoperative 

pain (Lee et al., 2015; Michelson et al., 2013; Yi-Li et al., 2017).   

Among the different multimodal pain management reviewed, celecoxib, acetaminophen, and 

pregabalin are the frequently utilized medications to facilitate preemptive analgesia. These three 

medications are indicated to be effective in treating post-operative pain because of their opioid 

sparing effect (Lee et al., 2015; Michelson et al., 2013; Yi-Li et al., 2017).    

V. Health Benefits, Side Effects, and Risks a. Potential Benefits   

Studies have shown that preemptive opioid sparing analgesia has benefits in decreasing 

postoperative pain depicted by decrease pain scores, decrease intraoperative opioid consumption 

a lower risk of complication associated with opioid consumption.  Additionally, it has been 

found through research that patient satisfaction has been increased with the use of preemptive 

opioid sparing analgesia.  Furthermore, it will shorten patient’s hospital stay and improve 

patient’s ability to participate in physical therapy (Lamplot et al., 2013).   

b. Side effects:   

Medication   
  

Mechanism of actions (MOA)   
Side effects and contraindications   

Acetaminophen 

The exact MOA is still unclear 

but it is believed to work on the 

central nervous system by  

  

blocking pain receptors in the 

brain.  Potential mechanism of 

action is that acetaminophen has  

Contraindicated with elevated liver enzymes, 

active liver disease, and hypersensitivity to 

acetaminophen (Gupta et al., 2016).  
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 antipyretic and moderate 

analgesic properties, but largely 

lacks anti-inflammatory activity. 

While its mechanism of action is 

not entirely understood, it is 

probably both an isoform 

nonspecific and partial 

cyclooxygenase (COX) inhibition 

(Gupta et al., 2016).  

 

Gabapentin  

Gabapentin interacts with a high 

affinity binding site in brain 

membranes, which has recently 

been identified as an auxiliary 

subunit of voltage-sensitive Ca2+ 

channels, specifically the α2δ-1 

subunit. Inhibits excitatory 

neurotransmitters and Ca2+ 

influx in the spinal and 

supraspinal pathways Gabapentin 

prevents pain responses and 

hyperalgesia (Gandhi et al., 

2009).  

Contraindicated in patients aged 80 or older. 

Decrease the dose by have for patients with 

BMI below 25.0 kg/m2. Adverse reactions: 

double or blurred vision, asthenia, dizziness, 

or disorientation. Caution should be taken in 

patient with decreased renal function since is 

eliminated via the kidneys unchanged (about 

90%) (Gandhi & Viscusi, 2009).  

  

   

Celebrex  

Inhibits the conversion of 

arachidonic acid to 

prostaglandins. Does not affect 

platelet functions as other 

NSAIDs (Kashefi et al., 2013)  

Contraindicated in patients with 

hypersensitivity to sulfonamides, active 

gastrointestinal ulcer, asthma, elevated blood 

urea nitrogen (BUN) or creatinine levels 

(Kashefi et al., 2013).  

VI. Applicability  

a. Facilitators to Application   

Principal implementors that will facilitate the progression of this practice change include the 

following: champions whom are extremely well versed of the current evidence on the practice 

change, mentors that are skilled in EBP and will serve as part of an expert panel, support from 

the administrative team such as management staff that encourage receptiveness for 

transformation.   The creation of an expert panel is essential to assist and mentor throughout the 

development and implementation of the CPG.  The expert panel assisted in modifying drafts of 

the CPG utilizing the Appraisal of Guidelines for Research & Evaluation (AGREE) Instrument 

prior to presenting the CPG to the anesthesia department  

The facilitators identified in the implementation of the clinical practice guideline include 

collaborative relationship between healthcare providers and patients; presence of  

transformational leaders; patient centered practice; and support for evidence-based practice. The 

chief of anesthesia, the chief orthopedic surgeon, a CRNA, the entire anesthesia providers, and 

the director of pharmacy had an active role in the process of the guideline development. Having 
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the key stakeholders buy-in earlier in the process may garner support to implement the guideline 

successfully.  

b. Barriers to Application  

One of the possible barriers could be the possibility of delay in administering the medications. 

To overcome this barrier, patients should be educated about the importance of arriving at the 

preoperative area on time; and educating pre-operative nurses about the importance of giving the 

medications as early as possible. Furthermore, some practitioners may be unaware of the latest 

evidence-based practice and other providers could resist changing the way they practice. To 

overcome these, having educational meetings such as workshops, lectures and conferences;  

One of the possible barriers could be the possibility of delay in administering the medications. 

To overcome this barrier, patients should be educated about the importance of arriving at the 

preoperative area on time; and educating pre-operative nurses about the importance of giving the 

medications as early as possible. Furthermore, some practitioners may be unaware of the latest 

evidence-based practice and other providers could resist changing the way they practice. To 

overcome these, having educational meetings such as workshops, lectures and conferences; 

educational material such as booklet and online tool will be helpful to inform the end-users of the 

current evidence-based practice (National Institute for Health and Clinical Excellence, 2007).   

2. How the Recommendations Can Be Implemented   

Successful implementation will require proper information dissemination and education. 

Buy-in from the anesthesia and orthopedic surgeons is essential. Pre-operative nurses will 

be educated about the guideline. This can be done through in-service education and 

poster presentation to the anesthesia department, orthopedic surgeons, and preoperative 

nurses during grand rounds.   

Continuous protocol evaluation and modification should be done every two years based 

on new evidence-based practice. Flyers containing the summarized guideline 

recommendations will be distributed to the anesthesia providers, orthopedic surgeons, 

and nurses.   

3. Potential Resource Implications of Applying the Recommendations   

The total cost of utilizing the medications mentioned in the CPG would be roughly 

$5,600 in one year, which can result to a 78% savings when compared to their current 

practice.   

4. Monitoring and/or Auditing Criteria   

Pain level using the visual analog scale should be assessed between emergence and 

postoperative day one.   

  

VII. Identifying Information and Availability   

1. Funding Body/ Competing Interests   

The development of this guideline was developed without external funding. Everyone 

who is involved in the development of this guideline confirmed that they have no 

competing interests.   
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Appendix D 

 
DNP Project Name: A Clinical Practice Guideline: Preemptive Opioid Sparring Analgesia for Total Knee and Hip Arthroplasty 

DNP Project Purpose Statement: The purpose of this scholarly DNP project is to create a Clinical Practice Guideline (CPG) to 

will aide in the administration of preemptive non-opioid analgesics in the pre-operative period for patients undergoing elective total 

knee/hip arthroplasties at a level II trauma center in Baltimore, Maryland. 

Short-Term SMART Objective:   
(1) By the end of February 2018, begin planning and development of CPG  

(2) By June 30, 2018, initial draft of CPG will be sent to all stakeholders for review using the AGREE II (Appraisal of Guidelines for 

Research & Evaluation II) tool. 

(3) By July 15, 2018 non-opioids analgesics dosing table will be sent to all stakeholders for input.  

(4) By July 15, 2018 expert panel will return CPG with revisions using the AGREE II tool at 100% return rate.  

(5) By July 30, 2018, presentation of proposed CPG to at least 75% of anesthesia department along with 80% return of PFQ survey 

(6) By end of August 2018, analysis of data collected during presentation will be evaluated for 100% of completed/returned PFQ 

forms.   

Long-Term SMART Objective:   
(1) By November 30, 2018, finalized CPG approved by Chief Anesthesiologist and expert panel. 

(2) By January 1,2019 50% of all patients undergoing TKA/THA will have preemptive nonopioids analgesics order in the pre-

operative setting 

     (3) By March 1, 2019, 75% of all patients undergoing TKA/THA will have preemptive nonopioids analgesics order in the pre-

operative setting 

    (4)  By June 1, 2019, in order to improve post- operative pain and decrease opioid consumption, 100 % of patients undergoing 

elective TKA and THA will receive ERAS’s recommendation in a multimodal approach in the preoperative period. 

 
Population/Context:  Preoperative elective TKA/THA patients at a Level II trauma center in Baltimore, MD  

 
Mobilize:  

● Dr. Jason Brookman- Director of Regional Anesthesia (MD) 
● Steve Hochstein - Certified Registered Nurse Anesthetist (CRNA) 
● Dr. Alex Halstead - Certified Registered Nurse Anesthetist (CRNA) 

● UMSON SRNAs:  
o Sherilyn Batista 
o Linda Bob-Manuel (self) 



 

 50 

 

o Lia Pulido 
Others that will assist to mobilize after the draft has been developed-  

● Dr. Michelle Gonzalez, -- Assistant Professor, Simulation Coordinator (PhD, CRNA, CHSE 

MSOM, Dipl. O.M. (NCCAOM L.Ac.) at University of Maryland School of Nursing (UMSON) 

● Dr. Jeffrey Sagel – Chief Anesthesiologist (DO) 
● Mr. Gregory Sinos – Chief Nurse Anesthetist (CRNA) 

 
Assess: WHAT structures and processes (practices) need to change and WHY?  

o The need for a change in practice to standardize the administration of non-opioid analgesics to patients undergoing elective 

TKA/THA.  
o  Currently there are no guidelines/recommendations to assist anesthesia providers when ordering multimodal analgesia in 

patients undergoing TKA/THA.   

o The development of this CPG will guide the anesthesia providers in the administration of Acetaminophen, Celebrex, and 

Gabapentin in the preoperative phase for patients undergoing TKA/THA. 
o The lack of current definitive guidelines/recommendations lends itself to inconsistency among providers regarding the 

administration of nonopioids to patients undergoing elective TKA/THA in the pre-operative period as a means to decrease 

opioid consumption and post-operative pain.  
● What structure, process, and outcome measures will be used to measure progress? 

 
o The AGREE II tool is a valid instrument that is used to evaluate rigor and transparency of clinical guidelines.  The AGREE II 

consists of 23 items which are divided into six distinct domains and an additional section for an overall assessment of the CPG 

(Appendix C). Items are graded on a 7-point Likert scale extending from “strongly agree” to “strongly disagree.”.   

o The AGREE II tool was sent via email to each stakeholder on the expert panel to be completed and returned electronically.  

Upon returned AGREE II tool, the domain scores were totaled, the minimum score for each domain was subtracted from the 

total domain score, and then divided by the difference between the maximum and minimum score for each domain.   

o PFQ tool was created to measure the users’ stance towards the CPG (Brouwers, Graham, Hanna, Cameron, & Browman, 

2004).  The PFQ is used to measure the accuracy and transparency of the development of a guideline. The PFQ allows for 

scientific quality, methodological rigor, implement ability, applicability, and acceptability of recommendations.  This tool 

contains 23 questions graded via a three-point Likert scale extending from “strongly agree” to “strongly disagree.” The tool 

was provided in paper and pencil format to the end users at the beginning of the CPG presentation to the anesthesia providers. 

The results of the PFQs was analyzed by descriptive and correlative statistical test based on demographic groups such as: years 

of experience, age, level of education. 
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Plan:  
Phase 1:  

● February 17, 2018 
o Meeting with Dr. Alex Halstead and Steve Hochstein to confirm project idea and willingness to volunteer as stakeholders  

● March 31, 2018  
o Second meeting with Dr. Alex Halstead to relay Literature Review findings and progress thus far.  
o Confirmation of Dr. Jason Brookman as stakeholder.  

● May 30, 2018   
o Submission of initial draft CPG for revision utilizing the AGREE II Tool (to be sent to Stakeholders: Dr. Brookman, Steve 

Hochstein, Dr. Alex Halstead & Dr. Gonzalez)  
● June 30, 2018  

o Returned CPG with appraisal from the stakeholders using the AGREE II tool sent back to students to make recommended 

changes/revisions.  
● August 30, 2018  

o Resubmit Revised CPG to stakeholders & Dr. Gonzalez for final approval and/or additional revisions if necessary to be made 

to CPG prior to submission to the chief of Anesthesiology.  
● September 15, 2018  

o Receive Final approval of CPG from stakeholders & Dr. Gonzalez  

Phase 2:  

● October 1, 2018  
o Submit final copy of CPG with all noted revisions/recommendations to Dr. Sagel  

● October 15, 2018  
o Obtain feedback/revisions from Dr. Sagel (if any).  

● November 1, 2018  
o Return CPG with corrected revisions & recommendations from students to Dr. Sagel for final approval—if necessary. 

Phase 3:  

● Winter 2018/Early Spring 2019 
o Student presentation of final CPG during grand rounds meeting to Anesthesia Department. 
o Distribute PFQ forms to all Anesthesia Department members present.  
o Gathering of at least 75% return rate from of all members.  

● Winter 2018/Early Spring 2019  
o Data analysis of completed PFQ forms from all anesthesia department members present.  
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o Summarize information obtained from PFQ with verbal feedback will be compiled to present to stakeholders and 

administrators.  
● Spring 2019  

o Presentation of data analysis findings of DNP project to at UMSON NAP faculty. 
 
Date: April 30, 2018 Re-Assessment Date 1:                            Re-Assessment Date 2:  
Plan Developed by (List all contributors): Linda Bob-Manuel (self) Sherilyn Batista, Lia Pulido, and Dr. Alex Halstead  

__________________________________________________________   
The Institute for Perinatal Quality Improvement (PQI) grants the University of Maryland School of Nursing permission to utilize and make modifications to PQI’s MAP-IT worksheet to support the DNP students learning.  

For permission to further modify or utilize PQI’s MAP-IT worksheet in other settings contact: info@perinatalQI.org. 
Reference:  Guidry, M., Vischi, T., Han, R., & Passons, O. MAP-IT: a guide to using healthy people 2020 in your community. U.S. Department of Health and Human Services. The Office of Disease Prevention and Health Promotion, Washington, D.C. https://www.healthypeople.gov/2020/tools-

and-resources/Program-Planning 
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Appendix E: Agree II Tool  

  

CHECKLIST ITEM AND DESCRIPTION  REPORTING CRITERIA  

DOMAIN 1: SCOPE AND PURPOSE  
 

 1. OBJECTIVES    

Report the overall objective(s) of the guideline. The 

expected health benefits from the guideline are to be 

specific to the clinical problem or health topic.  

      Health intent(s) (i.e., prevention, screening, diagnosis, treatment, etc.)  

Expected benefit(s) or outcome(s) Target(s) (e.g., patient population, 

society)  

2. QUESTIONS  

Report the health question(s) covered by the guideline, 

particularly for the key recommendations.  

Target population Intervention(s) or exposure(s)  

Comparisons (if appropriate) Outcome(s) Health 

care setting or context  

3. POPULATION  

Describe the population (i.e., patients, public, etc.) to whom 

the guideline is meant to apply.  

Target population, sex and age Clinical condition (if relevant) 

Severity/stage of disease (if relevant)  
Comorbidities (if relevant)  
Excluded populations (if relevant)  

DOMAIN 2: STAKEHOLDER INVOLVEMENT   

4. GROUP MEMBERSHIP  

Report all individuals who were involved in the 

development process. This may include members of the 

steering group, the research team involved in selecting 

and reviewing/rating the evidence and individuals 

involved in formulating the final recommendations.  

Name of participant  

Discipline/content expertise (e.g., neurosurgeon, methodologist) 

Institution (e.g., St. Peter’s hospital) Geographical location (e.g., 

Seattle, WA) A description of the member’s role in the guideline 

development group  
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5. TARGET POPULATION PREFERENCES AND 

VIEWS  
Report how the views and preferences of the target 

population were sought/considered and what the resulting 

outcomes were.  

Statement of type of strategy used to capture patients’/publics’ views and 

preferences (e.g., participation in the guideline development group, 
literature review of values and preferences) Methods by which preferences 

and views were sought (e.g., evidence from literature, surveys, focus 

groups)  
Outcomes/information gathered on patient/public information How 

the information gathered was used to inform the guideline 

development process and/or formation of the recommendations  

 PREOPERATIVE MULTIMODAL ANALGESIA   

            

            

      

  

 6. TARGET USERS  

Report the target (or intended) users of the guideline.  

The intended guideline audience (e.g. specialists, family physicians, 

patients, clinical or institutional leaders/administrators)  
How the guideline may be used by its target audience (e.g., to inform 

clinical decisions, to inform policy, to inform standards of care)  

DOMAIN 3: RIGOUR OF DEVELOPMENT  
 

7. SEARCH METHODS  

Report details of the strategy used to search for evidence.  

Named electronic database(s) or evidence source(s) where the search was 

performed (e.g., MEDLINE, EMBASE, PsychINFO, CINAHL)  
Time periods searched (e.g., January 1, 2004 to March 31, 2008)  

Search terms used (e.g., text words, indexing terms, subheadings) 

Full search strategy included (e.g., possibly located in appendix)  

8. EVIDENCE SELECTION CRITERIA Report the  

criteria used to select (i.e., include and exclude) the evidence. 

Provide rationale, where appropriate.  

Target population (patient, public, etc.) characteristics  

Study design Comparisons (if relevant)  

Outcomes  

Language (if relevant)  

Context (if relevant)  



 

 55 

 

9. STRENGTHS & LIMITATIONS OF THE  

EVIDENCE  
Describe the strengths and limitations of the evidence. 

Consider from the perspective of the individual studies and 

the body of evidence aggregated across all the studies. 

Tools exist that can facilitate the reporting of this concept.  

Study design(s) included in body of evidence Study methodology 

limitations (sampling, blinding, allocation concealment, analytical methods)  
Appropriateness/relevance of primary and secondary outcomes 

considered Consistency of results across studies Direction of results 

across studies  
Magnitude of benefit versus magnitude of harm  

Applicability to practice context  

10. FORMULATION OF RECOMMENDATIONS  

Describe the methods used to formulate the 

recommendations and how final decisions were reached. 

Specify any areas of disagreement and the methods used to 

resolve them.  

Recommendation development process (e.g., steps used in modified  

Delphi technique, voting procedures that were considered)  

Outcomes of the recommendation development process (e.g., extent to 
which consensus was reached using modified Delphi technique, outcome of 

voting procedures)  
How the process influenced the recommendations (e.g., results of Delphi 

technique influence final recommendation, alignment with 

recommendations and the final vote)  
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11. CONSIDERATION OF BENEFITS AND HARMS  
Report the health benefits, side effects, and risks that  

were considered when formulating the recommendations.  

Supporting data and report of benefits Supporting data and report of 

harms/side effects/risks  
Reporting of the balance/trade-off between benefits and harms/side 

effects/risks Recommendations reflect considerations of both benefits and 

harms/side effects/risks  

12. LINK BETWEEN RECOMMENDATIONS  

AND EVIDENCE Describe the explicit link between the 

recommendations and the evidence on which they are 

based.  

How the guideline development group linked and used the evidence to 

inform recommendations Link between each recommendation and key 

evidence (text description and/or reference list) Link between 

recommendations and evidence summaries and/or evidence tables in the 

results section of the guideline  
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13. EXTERNAL REVIEW  
Report the methodology used to conduct the external review.  

Purpose and intent of the external review (e.g., to improve quality, gather 

feedback on draft recommendations, assess applicability and feasibility, 

disseminate evidence)  
Methods taken to undertake the external review (e.g., rating scale, open-
ended questions) Description of the external reviewers (e.g., number, type 

of reviewers, affiliations) Outcomes/information gathered from the external 

review (e.g., summary of key findings)  
How the information gathered was used to inform the guideline 

development process and/or formation of the recommendations (e.g., 

guideline panel considered results of review in forming final 

recommendations)  

14. UPDATING PROCEDURE Describe the procedure 

for updating the guideline.  
A statement that the guideline will be updated Explicit time interval or 

explicit criteria to guide decisions about when an update will occur 

Methodology for the updating procedure  

DOMAIN 4: CLARITY OF PRESENTATION  
 

15. SPECIFIC AND UNAMBIGUOUS 
RECOMMENDATIONS  
Describe which options are appropriate in which 

situations and in which population groups, as informed by 
the body of evidence.  
A statement of the recommended action Intent or purpose 

of the recommended action  

(e.g., to improve quality of life, to decrease side effects) Relevant 

population (e.g., patients, public) Caveats or qualifying statements, 

if relevant (e.g., patients or conditions for whom the 

recommendations would not apply)  
If there is uncertainty about the best care option(s), the uncertainty 

should be stated in the guideline  
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16. MANAGEMENT OPTIONS  

Describe the different options for managing the condition or 

health issue.  

Description of management options  

Population or clinical situation most appropriate to each option  

17. IDENTIFIABLE KEY RECOMMENDATIONS  

Present the key recommendations so that they are easy to 

identify.  

Recommendations in a summarized box, typed in bold, underlined, or 

presented as flow charts or algorithms  
Specific recommendations grouped together in one section  

DOMAIN 5: APPLICABILITY  
 

18. FACILITATORS AND BARRIERS TO APPLICATION  

Describe the facilitators and barriers to the guideline’s 

application.  

Types of facilitators and barriers that were considered  

Methods by which information regarding the facilitators and barriers to 

implementing recommendations were sought (e.g., feedback from key 

stakeholders, pilot testing of guidelines before widespread implementation) 

Information/description of the types of facilitators and barriers that emerged 

from the inquiry (e.g., practitioners have the skills to deliver the 

recommended care, sufficient equipment is not available to ensure all 

eligible members of the population receive mammography) How the 

information influenced the guideline development process and/or formation 

of the recommendations  

19. IMPLEMENTATION ADVICE/TOOLS Provide  

advice and/or tools on how the recommendations can be applied in 

practice.  

Additional materials to support the implementation of the guideline in 

practice. For example:  
Guideline summary documents Links to check lists, algorithms 

Links to how-to manuals  
Solutions linked to barrier analysis (see Item 18)  

Tools to capitalize on guideline facilitators (see Item 18) Outcome of 

pilot test and lessons learned  

20. RESOURCE IMPLICATIONS Describe any  

potential resource implications of applying the recommendations.  
  

Types of cost information that were considered (e.g., economic evaluations, 

drug acquisition costs)  
Methods by which the cost information was sought (e.g., a health economist 

was part of the guideline development panel, use of health technology 

assessments for specific drugs, etc.)  
Information/description of the cost information that emerged from the  
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 inquiry (e.g., specific drug acquisition costs per treatment course) How the 

information gathered was used to inform the guideline development process 

and/or formation of the recommendations  

21. MONITORING/ AUDITING CRITERIA  

Provide monitoring and/or auditing criteria to measure the 

application of guideline recommendations.  

Criteria to assess guideline implementation or adherence to 

recommendations  
Criteria for assessing impact of implementing the recommendations  

Advice on the frequency and interval of measurement  

Operational definitions of how the criteria should be measured  

DOMAIN 6: EDITORIAL INDEPENDENCE   

22. FUNDING BODY  

Report the funding body’s influence on the content of the guideline.  

  

The name of the funding body or source of funding (or explicit statement 

of no funding) A statement that the funding body did not influence the 

content of the guideline  

23. COMPETING INTERESTS  

Provide an explicit statement that all group members have 

declared whether they have any competing interests.  

Types of competing interests considered Methods by which potential 

competing interests were sought  
A description of the competing interests How the competing interests 

influenced the guideline process and development of recommendations  
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Running Head: PREOPERATIVE MULTIMODAL ANALGESIA  

Appendix F: Practitioner Feedback Questionnaire (PFQ)  

1.    Are you responsible for the care of patients for whom this draft 

guideline report is relevant? This may include the referral, 

diagnosis, treatment, or follow-up of patients.  

Yes  

  

No  

  

Unsure  

  

If you answered “No” or “Unsure”, there is no need to answer or return this questionnaire. If you answered “Yes”, 

please answer the questions below and return to [enter expected destination of surveys].  

  Strongly agree  Neither agree 

or disagree  

Strongly 

disagree  

2.    The rationale for developing a guideline is clear.         

3.    There is a need for a guideline on this topic.         

4.    The literature search is relevant and complete (e.g., no key 

evidence was missed nor any included that should not have been) 

in this draft guideline.   

      

5.    I agree with the methodology used to summarize the evidence 

included in this draft guideline.   

      

6.    The results of the evidence described in this draft guideline are 

interpreted according to my understanding of the evidence.   

      

7.    The draft recommendations in this report are clear.         

8.    I agree with the draft recommendations as stated.         

9.    The draft recommendations are suitable for the patients for whom 

they are intended.   

      

10.  The draft recommendations are too rigid to apply to individual 

patients.   

      

11.  When applied, the draft recommendations will produce more 

benefits for patients than harms.   

      

12.  The draft guideline presents options that will be acceptable to 

patients.   

      

13.  To apply the draft recommendations will require reorganization of 

services/care in my practice setting.   

      

14.  To apply the draft guideline recommendations will be technically 

challenging.   

      

15.  The draft guideline recommendations are too expensive to apply.        
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16.  The draft guideline recommendations are likely to be supported 

by a majority of my colleagues.   

      

  

  

  

17.  If I follow the draft guideline recommendations, the expected 

effects on patient outcomes will be obvious.  

      

18.  The draft guideline recommendations reflect a more effective 

approach for improving patient outcomes than is current usual 

practice. (If they are the same as current practice, please tick 

NA). NA   

      

19.  When applied, the draft guideline recommendations will result in 

better use of resources than current usual practice. (If they are the 

same as current practice, please tick NA). NA   

      

20.  I would feel comfortable if my patients received the care 

recommended in the draft guideline.  

      

21.  This draft guideline should be approved as a practice guideline.         

22.  If this draft guideline were to be approved as a practice guideline, 

I would use it in my own practice.  

      

23.  If this draft guideline were to be approved as a practice guideline, 

I would apply the recommendations to my patients.  
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Appendix F: AGREE 2 Tool Results  

  

 

Quality Score for Domain I  

Domain I. Scope and Purpose  

  Appraiser 1  Appraiser 2  Total  

1. The overall objective(s) of the 

guideline is (are) specifically described.  7  7 14 

2. The health question covered by the 

guideline is specifically described.  6  7 13 

3. The population to whom the 

guideline is meant to apply is 

specifically described.  7 6  13 

Total  20  20 40 

 Domain Score  94.4 

  

 

 

 

Table 1  

Quality Score for Each AGREE II Domain  

  Obtained 

Score  

Domain Score  

Domain 1. Scope and Purpose  40 94.4 

Domain 2. Stakeholder Involvement  22  71.6  

Domain 3. Rigour Of Development  97  84.7  

Domain 4. Clarity of Presentation  36  83.3  

Domain 5. Applicability  42  80.4  

Domain 6. Editorial Independence  28 100 .0 
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Appendix G: Modified Practitioner’s Feedback Questionnaire (PFQ) Demographics Results  

  

 

 
 

 

 

  

 

 

Figure 1. 

  

  
  

  

  

  

  

  

Table 3 

Demographic Characteristic (n=29)  

Variable  n  %  

Type of Provider  

         CRNA                

  

17  

  

59  

MDA  

SRNA 

5  

7 

17 

24 

Years of Experience  

       0-5 years  

  

8  

  

38  

6-10 years  5  24  

>10 years  8  38  

      

17%

59%

0%

24%

Type of Provider

MD Anesthesiologist CRNA Resident/Fellow SRNA
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 Figure 2.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

38%

24%

38%

Years of Experience

0-5 years 6-10 years >10 years
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Appendix H: Modified Practitioner’s Feedback Questionnaire (PFQ) Results:  

  

  Agree %  Neither %  Disagree %  

2.    The rationale for developing a guideline is clear.   100%  0%  0%  

3.    There is a need for a guideline on this topic.   85%  15%  0%  

4.    The literature search is relevant and complete 

(e.g., no key evidence was missed nor any 

included that should not have been) in this draft 

guideline.   

100%  0%  0%  

5.    I agree with the methodology used to summarize 

the evidence included in this draft guideline.   96%  4%  0%  

6.    The results of the evidence described in this 

draft guideline are interpreted according to my 

understanding of the evidence.   
100%  0%  0%  

7.    The draft recommendations in this report are 

clear.   
100%  0%  0%  

8.    I agree with the draft recommendations as 

stated.   
100%  0%  0%  

9.    The draft recommendations are suitable for the 

patients for whom they are intended.   100%  0%  0%  

10.  The draft recommendations are too rigid to apply 

to individual patients.   33%  33%  33%  

11.  When applied, the draft recommendations will 

produce more benefits for patients than harms.   96%  4%  0%  

12.  The draft guideline presents options that will be 

acceptable to patients.   100%  0%  0%  

13.  To apply the draft recommendations will require 

reorganization of services/care in my practice 

setting.   
37%  37%  26%  

14.  To apply the draft guideline recommendations 

will be technically challenging.   19%  41%  41%  

15.  The draft guideline recommendations are too 

expensive to apply.  15%  37%  48%  

16.  The draft guideline recommendations are likely to 

be supported by a majority of my colleagues.   85%  7%  7%  

17.  If I follow the draft guideline recommendations, 

the expected effects on patient outcomes will be 

obvious.  
70%  19%  11%  

18.  The draft guideline recommendations reflect a 

more effective approach for improving patient 

outcomes than is current usual practice. (If they 

are the same as current practice, please tick 

NA). NA   

89%  11%  0%  
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19.  When applied, the draft guideline 

recommendations will result in better use of 

resources than current usual practice. (If they 

are the same as current practice, please tick 

NA).   

85%  15%  0%  

20.  I would feel comfortable if my patients received 

the care recommended in the draft guideline.  
96%  0%  4%  

21.  This draft guideline should be approved as a  100%  0%  0%  
practice guideline.     

22.  If this draft guideline were to be approved as a 

practice guideline, I would use it in my own 

practice.  
100%  0%  0%  

23.  If this draft guideline were to be approved as a 

practice guideline, I would apply the 

recommendations to my patients.  
100%  0%  0%  

  

Adapted from: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & Browman, G.P.  

(2004). Clinicians' assessments of practice guidelines in oncology: The CAPGO survey. 

International Journal of Technology Assessment in Health Care, 20(4), 421-6.  
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