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Abstract 

Despite numerous adverse effects and an ongoing epidemic, opioids are frequently administered 

as first-line analgesics in adult spinal surgery and recovery. The purpose of this Doctor of 

Nursing Practice (DNP) project was to develop an educational workshop for Certified Registered 

Nurse Anesthetists (CRNAs) caring for adult patients undergoing spinal surgery at a Western 

New York (WNY) hospital based on a retrospective chart review of CRNA non-opioid analgesic 

use and CRNA perceived non-opioid analgesic use barriers. Workshop content focused non-

opioid analgesics including ketamine, dexmedetomidine, magnesium, lidocaine infusion, 

gabapentinoids, and NSAIDs.  Project aims were to increase CRNA non-opioid analgesic use 

and to decrease post-operative opioid requirements for adults undergoing spinal surgery.  Project 

objectives were to 1) develop an evidence-based CRNA workshop focusing on non-opioid 

analgesic use in adult spine surgery; 2) complete a retrospective chart review examining CRNA 

non-opioid use for adult patients undergoing spinal surgery; 3) survey CRNAs on barriers to 

non-opioid analgesic use in adult spinal surgery prior to workshop implementation; and 4) 

conduct a one-month post-workshop retrospective chart review to assess CRNA use of non-

opioids for adult patients undergoing spinal surgery. Lewin’s Theory of Planned Change was the 

theoretical framework. Results showed that CRNAs felt limited using non-opioids due to 

supervising anesthesiologist reluctance (68.3%) and surgeon reluctance (41.6%). CRNA’s 

attending the workshop administered non-opioids in a greater percentage of cases despite 

statistical non-significance. No significant change was noted in patient post-op pain scores or 

morphine requirements. Future research is needed exploring open lines of communication among 

interdisciplinary anesthesia teams. 

Keywords: CRNA, non-opioid, spine, opioid-sparing, multimodal 



  

   

 

  

  

   

  

    

  

       

   

   

    

 

  

    

  

   

      

 

 

 

     

7 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

Opioids, defined as natural or synthetic chemicals that attach to receptors on nerve cells 

in the body and brain to reduce the intensity of pain signals, include fentanyl, oxycodone, 

hydromorphone, and the illegal drug heroin (Centers for Disease Control and Prevention [CDC], 

2017). Opioid analgesics, commonly used as first-line treatment in the management of 

postoperative pain, have significant adverse effects including somnolence, confusion, urinary 

retention, nausea, vomiting, ileus, pruritus, respiratory depression, and death (Dunn, Durieux & 

Nemergut, 2016). Other risks associated with opioid treatment after surgery include 

immunosuppression and opioid-induced endocrinopathy (sexual dysfunction, depression and 

decreased energy) (Hah, Bateman, Ratliff, Curtin, & Sun, 2017).  Despite numerous opioid 

analgesic risks, these drugs are still considered by many anesthesia providers as a cornerstone for 

perioperative pain management.  

While pain management is a major societal concern, 116 people die daily in the United 

States (U.S.) alone due to opioid overdose (Graff & Grosh, 2018).  Chronic opioid users are at 

risk for developing tolerance and opioid-induced hyperalgesia (Naik et al., 2016).  Naik et al. 

(2016) defined tolerance as a decreased response to the opioid’s analgesic effects over time with 

eventual loss of analgesic effect. Opioid induced hyperalgesia was defined by the authors as an 

increased pain response to noxious stimuli (Naik et al., 2016). Starting on the third post-

operative day, chances of chronic opioid use for patients increase with each day of medication 

use (Shah, Hayes, & Martin, 2017). This risk factor should motivate surgical and anesthesia 

providers to limit use of opioids in their patients’ best interest.  Six percent of opioid-naïve 

patients undergoing surgery will become chronic users, with increased independent risk factors 

including preoperative tobacco use, alcohol or substance abuse disorders, anxiety and mood 

disorders, and preoperative pain disorders (back, neck, centralized pain, or arthritis) (Brummett 



  

 

      

 

 

    

    

  

   

  

 

  

     

  

 

    

  

     

 

    

  

8 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

et al., 2017).  Healthcare providers are placed in complicated positions in that they need to 

determine safe pain treatment options for their patients while balancing a growing opioid public 

health concern. 

Background & Significance 

Pain control is a crucial component of successful postoperative recovery as well as a 

patient right (U.S. Pain Foundation, n.d.). In response to surgery, a multi-system stress response 

is exhibited as anxiety, pain, tissue damage, hemodynamic disturbances, cognitive dysfunction, 

hypoxia, hypothermia, acidosis, hyperglycemia, and altered fibrinolysis (Carli, 2015). Clinical 

consequences of untreated post-operative pain include an increased chance of atelectasis, 

respiratory infection, thromboembolic event, and myocardial ischemia, infarct or failure 

(Stevens, Laskin, Pashos, Pena, & Wong, 2003). Effective analgesia may provide improved 

surgical outcomes, shorter lengths of hospital stay, and decreased patient risk for transition to 

chronic pain (Dunn et al., 2016). For these reasons, successful treatment of pain is a priority for 

all parties involved. 

Low back pain, one of the most frequent health problems worldwide, is the second most 

common cause of adult disability in the U.S. with prevalence larger than that due to heart 

conditions, stroke and cancer combined (Ali et al., 2018). Approximately 9% of all healthcare 

spending is dedicated to spine pain in the U.S., totaling $100 billion per year (Ali et al., 2018).  

Prolonged suffering, diminished quality of life, enormous limitations in productivity, as well as 

rising cost for chronic medical care, all warrant concern.  As Americans are living longer, the 

expectation to maintain mobility in later years carries great importance (International Society for 

the Advancement of Spine Surgery [ISASS], 2011). 



  

  

    

   

  

      

  

  

  

    

  

 

 

       

  

  

 

  

  

 

 

9 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

The population of patients who need to undergo major spine surgery have much at stake.  

Spinal patients frequently suffer from a combination of inflammatory, muscular and neuropathic 

pain, and are often faced with additional post-surgical pain. The National Medical Expenditure 

Survey revealed a 108% increase in opioid prescriptions in patients with spinal disorders 

between 1997 and 2004 (Dunn et al., 2016). Study findings also revealed that there was no 

correlation demonstrating the benefit of opioid therapy for long-term chronic back pain 

management. Furthermore, low back pain is prevalent in the U.S., contributing to the disability 

of 1-2% of the population and affecting as many as 80% of people worldwide at some point in 

their life (Ali et al., 2018). Patients who endure chronic back pain are at risk for not only the 

adverse effects of opioids, but chronic use, misuse, addiction and overdose (Hah et al., 2017). 

Between 2004 and 2015, the number of elective lumbar surgeries increased more than 60% 

(Martin et al., 2018).  Spinal procedures are associated with especially high levels of pain, taking 

three of the top six spots for most painful surgeries (Gerbershagen et al., 2013). Patients 

undergoing spine surgery are in a unique position to benefit from the advantages of non-opioid 

analgesics in the perioperative period. 

Measures to limit the use of opioids for surgical pain control may help alleviate the risk 

of use for patients. Non-opioid analgesics offer a novel approach to treating pain, while reducing 

opioid use and their associated adverse effects (Ali et al., 2019; Frauenknecht, Kirkham, Jacot-

Guillarmod & Albrecht, 2019; Soffin et al., 2019).  While there are a variety of population-

specific recommendations for opioid-free and Enhanced Recovery After Surgery (ERAS) 

approaches to perioperative analgesia, there has yet to be a commonly accepted pathway defined 

for adult patients undergoing elective spine surgery (Dangayach, Caridi, Bederson & Mayer, 



  

  

  

 

 

 

 

 

  

 

 

  

 

  

 

  

 

   

 

10 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

2017). The treatment of acute surgical pain for patients is a priority for CRNA’s. This goal 

includes treating pain resulting from spinal surgery for adult patients in hospital settings. 

Purpose, Aims & Objectives 

Despite numerous adverse effects and an ongoing epidemic, opioids are frequently 

administered as first-line analgesics in adult spinal surgery and recovery. The DNP project 

question was, does an educational workshop on non-opioid analgesics for spinal surgery increase 

the use of these drugs in practice by CRNA’s?  Does attending the workshop translate into 

improved (or the same) post-op pain scores in PACU, and/or decrease opioid requirements? 

The purpose of this Doctor of Nursing Practice (DNP) project was to develop an educational 

workshop for Certified Registered Nurse Anesthetists (CRNAs) caring for adult patients 

undergoing spinal surgery at a Western New York (WNY) hospital based on a retrospective chart 

review of CRNA non-opioid analgesic use and CRNA perceived non-opioid analgesic use 

barriers. Workshop content focused non-opioid analgesics including ketamine, 

dexmedetomidine, magnesium, lidocaine infusion, gabapentinoids, and NSAIDs.  Project aims 

were to increase CRNA non-opioid analgesic use and to decrease post-operative opioid 

requirements for adults undergoing spinal surgery.  Project objectives were to 1) develop an 

evidence-based CRNA workshop focusing on non-opioid analgesic use in adult spine surgery; 2) 

complete a retrospective chart review examining CRNA non-opioid use for adult patients 

undergoing spinal surgery; 3) survey CRNAs on barriers to non-opioid analgesic use in adult 

spinal surgery prior to workshop implementation; and 4) conduct a one-month post-workshop 

retrospective chart review to assess CRNA use of non-opioids for adult patients undergoing 

spinal surgery. Permission to conduct the project was granted by the hospital. 



  

 

  

 

   

  

  

 

  

  

  

  

 

 

 

  

 

   

 

11 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

Theoretical Framework 

Kurt Lewin’s Theory of Planned Change (TPC) was the theoretical framework that 

guided this DNP project. Lewin’s proposed change initiatives are a constant factor found in 

managing groups of people and can be successfully applied in organizations including hospitals.  

The TPC is recognized as a rational-linear change management model with each step 

sequentially progressing to the next (Shirey, 2013).  Though Lewin explained social behavior as 

a state of constant adaptation, he also described that it is maintained in a quasi-stationary 

equilibrium by opposing forces (Rotondo, 2017).  Four inter-related components belonging to the 

TPC are Field Theory, Group Dynamics, Action Research, and the Three-Step Change Model 

(Rotondo, 2017).  Lewin’s theory helps the change agents, like advanced practice nurses, to 

navigate common pitfalls that hinder change initiative success and provides a framework to 

guide the change process (Shirey, 2013). 

Field Theory & Group Dynamics 

Elements within the TPC that focus on the analysis of group behavior include Field 

Theory and Group Dynamics (Rotondo, 2017).  Field Theory is an approach to explaining social 

behavior within a certain balance, including the driving forces that disturb the quasi-stationary 

equilibrium, and restraining forces that uphold the current state of affairs (Rotondo, 2017).  

Lewin commented on the opposition of these forces as well as their variance in strengths. Group 

Dynamics in healthcare entail that practice change efforts should target group decision making, 

since nurses can be heavily swayed by group norms and socialization processes (Rotondo, 2017).  

To maximize the chances of a successful change effort in the context of this project, one would 

work to enrich driving forces, diminish restraining forces, and target group opinions rather than 

individual.  



  

  

 

 

 

 

  

  

  

  

   

    

   

  

  

 

 

  

 

12 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

Three-Step Change Model & Action Research 

The Three-Step Model of Change and Action Research address strategies aimed at 

altering group behaviors.  The TPC includes unfreezing, followed by moving, and finally 

refreezing (Burnes, 2004).  During unfreezing, the normative equilibrium must be destabilized so 

that new behaviors may be introduced (Burnes, 2004).  In this project, unfreezing was 

represented by the opioid-free analgesia for spine surgery education intervention provided to 

CRNA’s.  Including a strong rationale for their safety, efficacy, and the urgency of both pain and 

opioid epidemics provided motivation for the practice change.  The moving phase occurs when 

the driving forces for change are maximized and behavior modification begins (Rotondo, 2017).  

This phase entailed the actual practice adjustment starting to be performed by CRNA’s who had 

newly acquired knowledge and support from the intervention.  The moving phase included re-

evaluation during a month-long period surveying the success of the opioid-free analgesia in spine 

surgery population educational intervention.  Lewin acknowledged that this phase requires 

reinforcement and adjustments (Rotondo, 2017).  Action research may be employed here as a 

situational problem-solving approach, combining the scientific background supporting the 

practice modification, together with contextual knowledge (Rotondo, 2017).  Action Research 

was applied by surveying CRNA’s about their perceived barriers to the use of opioid-free 

analgesics in spine patients at the facility.  After the planned change initiative has been 

implemented, the final stage of refreezing occurs. Refreezing emphasizes the goal of promoting 

sustainability and permanency of the behavior modification (Rotondo, 2017).  Lewin saw 

effective transformation as a group endeavor, because if the collective norms aren’t changed, 

individual behaviors change won’t be able to be sustained (Burnes, 2004).  As successful group 

behavior change moves forward, the facility may elect to develop formalized pathways for spine 
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surgery patients with the input of surgery leaders, anesthesiology teams, nursing and 

administration.  

Literature Review 

A review of nursing and health-related literature was performed to examine evidence-

based knowledge and to gain deeper understanding of CRNA non-opioid pain control modalities 

for adults undergoing non-emergent spine surgery.  Databases searched for this review included 

EBSCOhost Masterfile, CINAHL, Google Scholar and Cochrane Review.  The search was 

limited to English language and the years 2014- 2019. Further searches were completed by 

reviewing pertinent references and original citations in the articles reviewed. Keywords 

searched both individually and in various combinations included opioid-free, non-opioid, opioid 

sparing, spine, spinal, elective, CRNA, barriers, knowledge, workshop, analgesic, multimodal 

and pain.  Below presents a summary if literature review findings. 

Ketamine 

A study by Pendi et al. (2018) evaluated the effectiveness of perioperative supplemental 

ketamine to reduce postoperative opioid analgesic consumption after spine surgery.  The authors 

performed a meta-analysis of 14 randomized controlled trials (RCTs), comprising 649 patients (n 

= 649). The analysis revealed that patients who received adjunctive ketamine exhibited less 

cumulative morphine equivalent consumption at 4, 8, 12, and 24 hours following spine surgery 

(all Ps < 0.05). The ketamine group also exhibited lower postoperative pain scores at 6, 12, and 

24 hours.  This analysis demonstrated that supplemental perioperative ketamine reduces 

postoperative opioid consumption up to 24 hours after spine surgery.  

Nielsen, Fomsgaard, Nikolajsen, Dahl and Mathiesen (2019) conducted a randomized 

control trial (RCT) exploring the effect of intraoperative S-ketamine on analgesic consumption 



  

  

 

 

    

 

   

  

 

     

    

   

 

 

   

 

  

  

  

14 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

and pain one year after spine surgery in chronic opioid-dependent patients undergoing spinal 

fusion surgery.  In this single-center, blinded study, subjects (n = 147) were randomized to either 

receive placebo or a perioperative bolus of 0.5 mg/kg of S-ketamine, followed by an infusion at 

0.25 mg/kg/hr.  The authors found that one year after surgery, the daily use of oral morphine 

equivalents was lower in the ketamine group than the placebo group: 0 (0-20) mg versus 20 (0-

62) mg, (p = 0.02), and fewer patients had a daily use of any analgesics in the ketamine group 

compared to placebo group: 42% (95% CI 23-61) versus 74% (95% CI 58-87), (p=0.04). This 

study demonstrated the long-term benefits of receiving intraoperative ketamine infusion for 

chronic-opioid dependent patients undergoing spine surgery. 

Precedex 

Tsaousi et al. (2018) completed a systematic review and meta-analysis to appraise the 

efficacy and safety of dexmedetomidine (DEX) as a sedative and analgesic adjunct in adult 

patients undergoing spine surgery.  Sedative and analgesic efficacy of DEX were the review’s 

primary outcomes, with incidence of hemodynamic changes, quality of recovery and occurrence 

of adverse events serving as secondary outcomes.  The review included 15 RCTs, with a total of 

913 patients.  DEX-treated patients showed a significant reduction of morphine equivalent 

consumption both intraoperatively and postoperatively (mean difference [MD], -2.69; 95% CI, -

253.16 to -175.78; P < 0.001 and MD, -4.36 mg; 95% CI, -6.93 to -1.79; P < 0.001, respectively) 

compared to the placebo group.  The authors concluded that DEX is an attractive alternative to 

standard sedative and analgesic modalities applied in spine surgery, obtaining a notable opioid-

sparing effect. 

Intravenous Magnesium 

Guo et al. (2015) performed a systematic review of twenty-seven RCTs including 
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1,504 patients (n = 1,504) evaluating the post-operative analgesic efficacy and safety of systemic 

magnesium.  Magnesium significantly reduced analgesic consumption (standardized mean 

difference [SMD], -.1.72, 95% CI, -3.21 to -0.23) in patients undergoing urogenital, orthopedic, 

and cardiovascular surgeries. The analgesic efficacy of magnesium was demonstrated by 

reduced pain scores during movement at 24 hours after operation. Magnesium also had a 

beneficial effect on intra-operative hemodynamics and reduced extubation time in cardiovascular 

surgery patients.  This study illustrated that systemic magnesium during general anesthesia can 

significantly decrease post-operative pain scores and analgesic consumption. 

Intravenous Lidocaine 

Vigneault et al. (2011) performed a meta-analysis of 29 studies involving 1,754 patients 

(n = 1,754) to evaluate the analgesic efficacy and safety of intravenous lidocaine infusion (IVLI) 

during general anesthesia.  At six hours postoperatively, IVLI reduced pain at rest (weighted 

mean difference [WMD] -8.70, 95% CI -16.19 to 1.21), and during movement (WMD -9.56, 

95% CI -17.31 to -1.80). IVLI also reduced opioid requirements (WMD -8.44 mg, 95% CI -

11.32 to -5.56). This work supported that IVLI can successfully be administered to reduce 

opioid requirements and pain scores in the immediate postoperative period. The authors 

cautioned that care should be exercised considering the possibility of toxic blood levels.  

Gabapentinoids 

Liu, Liu and Wang (2017) performed a meta-analysis of the preoperative use of 

gabapentinoids (gabapentin and pregabalin) to determine their efficacy and safety for the 

treatment of acute postoperative pain following spinal surgery.  The authors evaluated sixteen 

studies and demonstrated that gabapentinoids were associated with reduced pain scores at 6, 12, 

24, and 48 hours, as well as a reduction in cumulative morphine consumption at 24 and 48 hours.  



  

    

 

  

  

  

   

 

   

   

  

  

     

    

   

 

   

    

      

  

  

   

16 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

This study showed that gabapentinoids can reduce postoperative pain and total morphine 

consumption following spine surgery.  

Non-steroidal Anti-inflammatory Drugs (NSAIDs) 

Zhang et al. (2017) completed a meta-analysis of RCTs to evaluate the role of NSAIDs in 

reducing postoperative pain at different time intervals after lumbar spine surgery.  Eight RCTs 

involving 408 participants were included.  Pain scores were summarized at three-time ranges (0-

6 hours, 12 hours, and 24 hours).  Pain scores were significantly lower in the NSAID group at all 

three-time intervals compared to placebo, especially in the COX-2 group. Study findings 

showed that NSAIDs can be useful at treating postoperative pain in spine surgery patients. 

Non-Opioid Drugs 

Opioid-free analgesics present a promising answer to the many issues faced by patients 

suffering from pain after spine surgery.  Opioid-free analgesic use for pain control among 

various surgical populations is showing promising results and support in evidence-based 

literature on adult spinal surgery patients is beginning to emerge.  Opioid-free analgesics have 

anesthetic or analgesic properties, while avoiding the adverse effects of opioids (Boysen, Pappas 

& Evans, 2018). Opioid-free analgesics include, but are not limited to, ketamine, 

dexmedetomidine, magnesium, lidocaine, gabapentinoids, and NSAIDs.  Opioid-free anesthesia 

can be useful for opioid-naïve patients or for chronic pain that is additionally managed with 

opioids (Boysen et al., 2018). Pendi, Field, Farhan, Eichler and Bederman (2018) and Loftus et 

al. (2010) concluded that intraoperative ketamine reduced postoperative opioid consumption in 

patients undergoing spine surgery. Garg et al. (2016) and Tsaousi, Pourzitaki, Aloisio and 

Bilotta (2018) found the opioid-sparing and analgesic effect of dexmedetomidine in spine 

surgery patients. Guo et al. (2015) studied the effect of intraoperative magnesium infusion on 
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pain with study findings showing the drug’s opioid sparing effects and efficacious pain control 

when combined with general anesthesia in surgical patients. Zhang et al. (2017) found that 

NSAIDs were effective in postoperative analgesia after lumbar spine surgery.  There is 

compelling evidence for the utility of non-opioid analgesics in the adult surgical spine 

population.  

Methodology 

Study Design, Sample, and Setting 

This project consisted of an educational workshop with an experimental cohort, 

retrospective chart review, and a quantitative Likert-style survey of barriers. The workshop took 

place at a WNY hospital, in a non-clinical area, lasting approximately 30 minutes. The 

workshop was conducted by the DNP Project Student and included small group presentations to 

CRNAs on non-opioid analgesic techniques in spine surgery patients that was supported by 

substantial evidence in the literature (Appendix A). Non-opioid drugs reviewed during the 

workshop included ketamine, dexmedetomidine, gabapentinoids, lidocaine infusion, magnesium 

and NSAIDs.  The workshops, survey, and archival chart review activities took place between 

September and December 2019. 

To promote the workshop and to recruit workshop participants, informational flyers 

(Appendix B) were placed in non-clinical common areas at the facility.  Convenience sampling 

was utilized to include CRNA’s scheduled to work at the hospital as they volunteered to 

participate in the workshop. CRNA participants were English-speaking and had experience 

caring for adult spine surgery patients. 

The sample for the chart review consisted of patients aged 18-75 years who underwent 

surgery on any region of the spine and who received general anesthesia under the care of a 



  

       

       

       

      

  

       

    

  

    

   

  

    

  

 

   

     

 

  

     

  

   

18 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

CRNA that participated in the workshop. Cases were excluded if the patient received any 

regional or neuraxial anesthetic technique concurrently, or if the surgery was emergent in nature. 

It was expected that all cases reviewed would be under the care of an anesthesia care team 

model, since this is typically the practice structure at the facility.  

Data Collection & Analysis 

All chart review activities took place following institutional permission from the project 

site anesthesia director. Cases were pulled by a secretary from an electronic medical record 

(EMR).  Cases were reviewed for inclusion by the DNP Project Student, assigned a de-

identification number for de-identification at the time of extraction, and data were gathered on 

the Data Collection Tool form (Appendix C). Trends in the use of non-opioid analgesics and 

patient reported pain scores and morphine equivalents were measured in a pre-intervention 

period of 30-days (ending on the day before the workshop) and compared to results in the 30-

days following the intervention (starting the day after the workshop). Patient reported pain 

scores were recorded every 15 minutes from time of admission to PACU on the FACES/NRS 

pain scale (0 as no pain, and 10 as the worst pain imaginable). Morphine milligram equivalent 

(MME) calculation was used as an approach to compare opiates of varying potencies that had 

been administered (CDC, n.d.). A summary of the conversion factors applied can be seen in 

Table 1. 

A survey tool to measure barriers perceived by the CRNAs was adapted from Duale, 

Gayraud, Taheria, Bastien and Schoeffler (2015).  This tool has been previously validated and 

minimally modified to more appropriately assess the site-specific barriers perceived by CRNA’s 

to the use of non-opioid analgesics in spine surgery patients.  The survey was given at the start of 



  

   

     

   

    

     

    

      

   

  

    

  

   

 

  

   

   

  

  

     

     

      

19 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

the workshop, and additionally collected the participant’s age range, gender, years practicing, 

and degree type (Appendix D). 

The Statistical Package for the Social Sciences (SPSS) version 26 was used for data 

analysis. Analysis of data gathered was guided by a quantitative methods expert on faculty in 

the School of Nursing (SON) at the University at Buffalo (UB). Descriptive statistics were used 

to express percentages and frequencies of CRNA survey results concerning barriers to non-

opioid use and the age, gender, years practicing anesthesia, and type of degree of CRNA’s.  Chi-

square tests compared the mean number of non-opioids that were included in the workshop to 

patients peri-operatively before and after the workshop. Independent samples t-tests compared 

pain scores in PACU every 15 minutes (from 0-120 minutes) and total opioids in PACU. 

Human Protection and Ethical Considerations 

Approval for this project was obtained October 16, 2019 from the UB IRB 

(STUDY00003872) (Appendix E). The facility where this project took place has reciprocal IRB 

agreement with this university. All patient data was obtained via retrospective chart review, 

posing no risk to human subjects. Data was reviewed in a private, non-clinical area at the 

hospital on a password protected computer.  Data extracted from medical records was coded with 

de-identifying numbers for de-identification. All paper documents were stored in a locked file 

cabinet drawer in the UB SON and were only accessible to the DNP Project Student and the 

SON quantitative methods expert.  After successful project defense, all files were stored in a 

locked cabinet drawer in the project advisor’s office at 212 Wende Hall for three years.  Digital 

data collected was processed on the DNP Project Student’s password-protected computer on a 

private network.  An informed consent document (Appendix F) was reviewed with the CRNA’s 

who agreed to participate in the workshop and survey prior to workshop implementation. Names 
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of participating CRNA’s were utilized only for the identification of cases each has cared for and 

were handled in the same secure fashion. The CRNAs maintained the right to refuse 

participation in the project, as project participation was purely voluntary.  No reimbursement was 

offered to participants. 

Results 

CRNA survey results (Table 2) indicated that the sample was split evenly between male 

(6) and female providers (6). A wide range of provider age and years practicing anesthesia was 

seen. Nearly 60% of the sample surveyed were under 40 years of age, and 50% had been 

practicing for 5 years or less.  Conversely, 25% of the CRNAs had been practicing for over 26 

years.  Seventy-five percent of the sample held master’s degrees, while 25% earned doctorates.  

Results from the survey of barriers perceived by CRNA’s are displayed in Table 3. The 

nine questions were grouped into three categories including technical barriers, clinical barriers, 

and reluctance.  Technical barriers (complexity of medication administration, time consumption, 

and cost) were not identified by the CRNA’s to be obstacles to the use of the non-opioid drugs. 

CRNA’s strongly disagreed that the reluctance of other CRNA’s or insufficient experience with 

the medications prevented them from administering them.  The sample somewhat or totally 

agreed that the risk of medication side effects (50.0%) prevented their use.  CRNA’s somewhat 

or totally agreed that the reluctance of the anesthesiologist (68.3%) or surgeon (41.6%) 

prevented them from considering non-opioid analgesics.  

Pre-workshop (n = 67) and post-workshop (n = 37) data were analyzed. Descriptive 

statistics were calculated for use of acetaminophen, number of non-opioids used, and MME 

requirements in PACU.  Independent samples t-tests analyzed variables continuous by group 

such as pain and total opioids.  Chi-square was used to analyzed categorical group variables 
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including acetaminophen use, workshop non-opioids, and any non-opioid. Acetaminophen was 

the most frequently administered drug in both samples, followed by ketorolac (11.9%) in the pre-

workshop sample, and ketamine (24.3%) in the post-workshop sample.  Table 4 shows a shift to 

increased use of this non-opioid, even though it was not emphasized in the workshop.  

Acetaminophen use increased from in the pre-workshop sample (64.2%) to the post-workshop 

sample (75.6%). Table 5 displays the total use of any non-opioid (emphasized in workshop plus 

acetaminophen).  A shift to increased non-opioid use was seen from pre-workshop (76.1%) to 

post-workshop sample (86.5%). Chi-square tests, however, were unable to achieve statistical 

significance for either of these variables (Table 6). Independent samples t-tests were unable to 

achieve statistical significance at any 15-minute time interval for pain scores in PACU.  Average 

total opioids in PACU were slightly higher for the post-workshop group (6.689) compared to the 

pre-workshop group (6.057), but t-tests still did not achieve statistical significance (.696). 

Discussion 

The results of this project offer insight to the way that CRNA’s approach pain 

management in practice at one hospital in WNY. Clinical barriers identified by CRNA’s 

included non-opioid analgesic side effects and insufficient training of pre or post-op nurses.  This 

could relate to preemptive analgesia as part of a clinical pathway (pre-op pregabalin or NSAID), 

or the use of ketamine or magnesium for uncontrolled pain in the acute recovery phase.  Though 

magnesium infusions were administered in two cases during the recovery phase, both were for 

hypomagnesemia.  Overall, the frequency of non-opioid use increased after the workshop 

(10.4%), though the small sample size likely contributed to the lack of statistical significance. 

The data did not show an improvement in pain scores in PACU or a decrease in MME. 
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An important distinction to make in this project concerns the use of acetaminophen.  

While this drug is indeed a non-opioid analgesic, the DNP Project Student elected to customize 

the educational workshop to the specific needs of the project site.  Previous experience at this 

facility indicated that acetaminophen is used frequently, therefore it was excluded from the 

workshop.  The pre-workshop chart review confirmed this assumption and indicated that it was 

administered in 64.2% of the cases and 75.7% after. While it’s plausible to assume that 

anesthesia providers could cite the extra effort and time to make a trip to the pharmacy or drug 

dispensing machine to obtain certain medications to customize an anesthetic as justification 

against their use, this is not demonstrated at this site by action of the CRNA’s nor the survey. 

Anesthesia providers at this project site do indeed make an extra trip to the pharmacy to obtain 

intravenous (IV) acetaminophen.  It is not delineated what specific factors make this drug more 

palatable to anesthesia providers. Potential reasons may be that they have a baseline comfort 

level with this well-known drug, its one-time dosing, or user-friendly packaging.  While the 

workshop did not specifically include this drug, it may have generated an increased awareness of 

the importance of non-opioids and therefore increased its use as well. 

Most notably, CRNA’s identified the largest barrier to the use of non-opioid analgesics as 

the reluctance of the supervising anesthesiologist.  What is still unknown, however, is whether 

this reluctance is actual or merely perceived.  CRNA’s are willing to put forth extra effort to treat 

their patients, though further education about the safety and side effect profile of these non-

opioid analgesics may benefit practice.  As the practice of nurse anesthesia has done in the past, 

CRNA’s must continue to advocate for their patients. This perceived reluctance of 

anesthesiologists was present in both samples, so it’s not surprising that there were only modest 

changes in behavior.  Advance practice nurses need to be prepared to lead scientific based 
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discussions with clinicians of many disciplines to formulate effective and safe plans of care in 

the best interests of their patients. More work is to be done to increase the cohesion and 

communication of anesthesia care teams in WNY. 

Project Site Deliverables 

This project may benefit spine surgery patients, their families, the anesthesia and surgical 

teams, as well as have future implications at the WNY hospital. The educational workshop 

updated CRNA’s about the latest opioid-free modalities in treating pain for spine surgery clients.  

The project determined if the CRNA workshop increased utilization of non-opioid medications 

and how anesthesia provider education about these drugs translated into opioid requirements and 

post-operative pain scores.  Project outcomes may have fiscal implications for the institution 

which would require further investigation.  Considering that the average age of CRNA’s is 

roughly 50 years, it is feasible that anesthesia providers who have been away from the classroom 

benefitted from a workshop about current evidence-based non-opioid agents to treat pain 

(National Board of Certification & Recertification for Nurse Anesthetists, 2018).  Enhancing 

CRNA knowledge could have a positive effect on anesthesia provider attitudes toward 

contemporary care practices, while supporting CRNA’s to advocate to the supervising 

anesthesiologist for the use of non-opioid drugs.  Small cultural shifts at the facility may have a 

larger impact on the local practice culture while improving patient care and outcomes. 

APN Contributions to Scholarship and Practice 

In many states, CRNAs are the primary providers of high-quality anesthesia care, which 

aligns with the Institute of Medicine’s report calling for the expansion of the practice of 

advanced practiced nurses to the full extent of their training (New York State Association of 

Nurse Anesthetists [NYSANA], 2018).  There is support from both the American Association of 



  

 

 

 

 

       

       

  

 

  

     

     

 

   

  

  

  

24 NON-OPIOID ANALGESIC USE IN SPINAL SURGERY 

Nurse Anesthetists (AANA) and the American Society of Anesthesiologists (ASA) calling for 

the examination and utilization of non-opioids and multimodal approaches to pain management, 

citing the prevention of the progression of acute to chronic pain in surgical populations, as well 

as curbing the ongoing opioid epidemic (AANA, 2017; ASA, 2018).  CRNA’s are more likely to 

practice in areas with lower median incomes, higher unemployment and uninsured, and higher 

Medicaid enrollment, which overlaps in many ways with populations at higher risk for having 

chronic pain issues (Lipman, 2005; NYSANA, 2018).  The advanced practice nurse is uniquely 

positioned to bridge clinical research evidence translation to practice and, in doing so, can 

advocate for patients under their care.  The AANA encourages multidisciplinary partnerships to 

collaborate and refine healthcare provider education models surrounding pain management and 

safe opioid use (AANA, 2017).  This project may have played a role in reshaping clinical care at 

one WNY hospital by further contributing to practice standards through incorporation of novel, 

yet effective, modalities in adult spinal surgery patients.  

DNP Essentials Addressed 

The American Association of the Colleges of Nursing (AACN) requires the proficiency 

of all DNP graduates in eight foundational outcome competencies (AACN, 2006). This project 

focused on the following DNP Essentials.  DNP Essential II: Organizational and Systems 

Leadership for Quality Improvement and Systems Thinking. Doctoral level knowledge and skills 

in anesthesia care delivery, as well as pre-operative assessment of patient specific risk factors for 

opioid misuse and uncontrolled pain, were applied in this project’s intervention.  A heightened 

level of awareness of health care disparities helps promote patient safety and excellence in 

practice.  Systems thinking was exercised in the way that anesthesia providers must recognize 

that the care they provide has a larger impact on clinical and financial outcomes for a patient and 
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facility. DNP Essential VIII: Advanced Nursing Practice. While the DNP nurse anesthetist is an 

advanced practice nurse highly trained specifically in anesthesia, their skills can also translate 

into a broader role as they cut across specialties in nursing.  Highly refined assessment skills help 

the CRNA tune into subtle patient changes that could warrant needed medical attention, perhaps 

unrelated to the anesthesia setting.  CRNA’s may be a liaison to other specialty care providers.  

Additionally, the CRNA may become an ambassador for the education of other nurses (pre-op, 

post-op unit) on opioid-free pain treatment options, working together to achieve excellence in 

nursing practice for today’s patients.   

Strengths & Limitations 

This project was limited by the small sample size for the CRNA survey of barriers and 

that only one cohort of CRNAs were surveyed at one hospital.  Additionally, the DNP Project 

Student queried only one type of anesthesia provider (CRNA) and only one patient population.  

Opening up the survey and workshop to a larger audience would lend generalizability to its 

results.  Convenience sampling may have attracted anesthesia providers (CRNAs) that already 

held more amicable views of non-opioid analgesics, leading to more favorable results in the 

study.  It was outside the scope of this project to exclude patients with allergies and/or 

contraindications or sensitivities to any of the drugs included in the workshop.  Time constraints 

limited the window for inclusion in this study.  The chart review sample sizes were limited and 

disproportionate between samples.  Allowing for a larger window of time for the chart review, as 

well as for educating the CRNAs, would have strengthened this study.  

Conversely, some of the project’s weaknesses also acted as strengths.  The specific 

audience of CRNA’s at one hospital allowed for specific viewpoints to be assessed and to 

customize the educational content to be included in the workshop.  Cases in the chart review had 
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a wide range of ages, ASA ratings, and procedures with varying degrees of invasiveness.  The 

survey of CRNA perceived barriers had been tested for validity previously, and only minimally 

modified to more closely meet the needs of this project.  The essence of the original survey by 

Duale et al. was maintained, in addition to the categories of barriers they defined (2015). The 

results of this project offer a solid basis for consideration of a formalized guide at this facility. 

Future Implications & Recommendations 

It is recommended to continue to provide evidence-based practice education to CRNA’s, 

as well as other providers of anesthesia care.  Anesthesia providers may continue to have 

heightened awareness of patients undergoing surgical procedures who will be at increased risk 

for the development of chronic pain and use of opioids long term.  Patients who have had 

personal experiences with opioids may have increased fear of their risks and may request 

alternative analgesic modalities in place of standard analgesics. The results of this project 

highlight the ongoing importance of the development of a cohesive anesthesia team with open 

lines of communication for the discussion of best analgesia approaches in the facility in which 

they practice.  Further investigation should include the opinions about non-opioid analgesics held 

by patients, fiscal implications related to pharmacy purchasing, and the potential development of 

formalized perioperative pathways for spine surgery patients. 
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Table 1 

Calculating Morphine Milligram Equivalents of Opiates 

Opioid Conversion Factor 

Hydrocodone 

Hydromorphone 

Morphine 

Oxycodone 

(CDC, n.d.) 

1.0 

4.0 

1.0 

1.5 
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Table 2 

Results of CRNA Attributes Survey 

Gender Male 

Female 

Frequency 

6 

6 

Percent 

50.0% 

50.0% 

Cumulative Percent 

50.0% 

100.0% 

Age 30-39 

40-49 

50-59 

60+ 

7 

1 

2 

2 

58.3% 

8.3% 

16.7% 

16.7% 

58.3% 

66.7% 

83.3% 

100.0% 

Degree Master’s 
Doctorate 

9 

3 

75.0% 

25.0% 

75.0% 

100.0% 

Years 

Practicing 

Anesthesia 

<1 

1-5 

6-10 

11-15 

16-20 

26+ 

2 

4 

1 

1 

1 

3 

16.7% 

33.3% 

8.3% 

8.3% 

8.3% 

25.0% 

16.7% 

50.0% 

58.3% 

66.7% 

75.0% 

100.0% 
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Table 3 

Results From CRNA Survey 

Do You Feel Limited In Your Totally Somewhat Neutral Somewhat Totally 

Practice Related To Non-Opioid Disagree Disagree Agree Agree 

Medications By: 

The complexity of 33.3% 25.0% 16.7% 25.0% 

the administration 

Technical of medication(s)? 

Barriers The time 33.3% 33.3% 25.0% 8.3% 

consumption of 

using the 

medication(s)? 

The cost of the 33.3% 8.3% 25.0% 25.0% 8.3% 

medication(s)? 

The reluctance of 8.3% 8.3% 25.0% 50.0% 8.3% 

anesthesiologist? 

Reluctance The reluctance of 16.7% 8.3% 33.3% 33.3% 8.3% 

the surgeons? 

The reluctance of 58.3% 8.3% 33.3% 0.0% 

the other CRNAs? 

Insufficient 25.0% 33.3% 16.7% 25.0% 

experience with 

Clinical the medication(s)? 

Barriers The risk of the 16.7% 25.0% 8.3% 41.7% 8.3% 

side effects of the 

medication(s)? 

Insufficient 8.3% 25.0% 25.0% 41.7% 

training for nurses 

(pre/post op)? 
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Table 4 

Administration of Acetaminophen 

Acetaminophen 

No Yes Total Percent No Percent Yes 

Group Pre-workshop 24 43 67 35.8 64.2 

Post-workshop 9 28 37 24.3 75.7 

Total 33 71 104 
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Table 5 

Number of Non-Opioids (Emphasized in Workshop Plus Acetaminophen) 

Inclusive Non-Opioids 

0 1 2 3 Total 

Group Pre-workshop 17 43 7 0 67 

Post-workshop 5 23 8 1 37 

Total 22 66 15 1 104 
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Table 6 

Chi-Square Tests 

Group Asymptomatic Significance 

(2-Sided) 

Acetaminophen .290 

Non-Opioids In Workshop .118 

Any Non-Opioid .140 
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Appendix A 

Outline of CRNA Workshop 

I. Introduction 

A. Introduce speaker, topic, rationale for project 

B. While ERAS and opioid-free/multimodal approaches to treatment of surgical pain gain 

acceptance in other populations, there is not a commonly accepted pathway defined for 

patients undergoing elective spine surgery (Dangayach, Caridi, Bederson & Mayer, 

2017). 

II. Importance of pain control 

A. Crucial for successful recovery 

B. Patient right 

C. One of many goals of CRNAs 

D. In response to surgery, a multi-system stress response is exhibited as anxiety, pain, tissue 

damage, hemodynamic disturbances, cognitive dysfunction, hypoxia, hypothermia, 

acidosis, hyperglycemia and altered fibrinolysis (Carli, 2015).  

E. Clinical consequences of untreated post-operative pain include increased chance of 

atelectasis, respiratory infection, myocardial ischemia, infarct or cardiac failure, and 

thromboembolic event (Stevens, Laskin, Pashos, Pena, & Wong, 2003).  

F. Effective analgesia may provide improved surgical outcomes, shorter length of stay in 

hospital, and decrease the risk of the transition to chronic pain (Dunn, Durieux & 

Nemergut, 2016). 

III. Risks of opioids 

A. Opioids are defined as natural or synthetic chemicals that attach to receptors on nerve 

cells in the body and brain to reduce the intensity of pain signals, including fentanyl, 

oxycodone, hydromorphone, and the illegal drug heroin (Centers for Disease Control and 

Prevention, 2017).  

B. Adverse effects: 

1. Somnolence, confusion, urinary retention, nausea, vomiting, ileus, pruritus, 

respiratory depression, death (Dunn, Durieux & Nemergut, 2016).  

2. immunosuppression and opioid-induced endocrinopathy (sexual dysfunction, 

depression and decreased energy) (Hah et al., 2017). 

C. Opioid epidemic 

1. 116 people die daily in the U.S. due to opioid overdose (Graff & Grosh, 2018). 

2. 108% increase in opioid prescriptions in patients with spinal disorders between 1997 

and 2004, yet there is no correlation demonstrating a benefit of opioid therapy for 

long-term chronic back pain management (Dunn, Durieux & Nemergut, 2016). 

3. Chronic opioid users are at risk for developing tolerance and opioid-induced 

hyperalgesia (Naik et al., 2016).  Naik et al. (2016) define tolerance as a decreased 

response to the opioid’s analgesic effects over time with eventual loss of analgesic 
effect, and opioid induced hyperalgesia defined as an increased pain response to 

noxious stimuli.  

4. The chances of chronic opioid use increase with each day of medication supply 

starting with the third post-operative day (Shah et al., 2017).  
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5. Six percent of opioid-naïve patients undergoing surgery will become chronic users, 

with increased independent risk factors including preoperative tobacco use, alcohol or 

substance abuse disorders, anxiety and mood disorders, as well as preoperative pain 

disorders (back, neck, centralized pain or arthritis) (Brummett et al., 2017).  

6. This places healthcare providers in a complicated position, searching for the safe 

treatment of pain for their patients while balancing a growing public health concern. 

IV. Prevalence and risks of chronic back pain 

A. Low back pain is one of the most frequent health problems worldwide, and the second 

most common cause of adult disability in the U.S., with prevalence larger than that due to 

heart conditions, stroke and cancer combined (Ali et al., 2018). 

B. Roughly 9% of all healthcare spending is dedicated to spine pain in the U.S., totaling 

$100 billion per year (Ali et al., 2018).  Prolonged suffering, diminished quality of life, 

enormous limitations in productivity, as well as rising cost for chronic medical care all 

warrant concern.  

C. As Americans are living longer lives, the expectation to maintain mobility in later years 

carries great importance (International Society for the Advancement of Spine Surgery 

[ISASS], 2011).  

D. Spine surgery patients are frequently suffering from a combination of inflammatory, 

muscular and neuropathic pain, and will likely be anticipating additional post-surgical 

pain. 

V. Opioid-free analgesics 

A. Ketamine 

B. Dexmedetomidine 

C. Magnesium 

D. Lidocaine infusion 

E. Gabapentinoids 

F. NSAIDs 

G. Opioid-free anesthesia can be useful for opioid-naïve patients or for chronic pain that is 

additionally managed with opioids (Boysen, Pappas & Evans, 2018).  

VI. Literature Review 

A. EBSCOhost Masterfile, CINAHL, Google Scholar and Cochrane Review, and searches 

were limited to English language, and the years 2014- 2019. Further exploration was 

completed by reviewing pertinent references and original citations.  Keywords searched 

both individually and in various combinations included opioid-free, non-opioid, opioid 

sparing, spine, multimodal and pain. 

1. Ketamine 

a) An article by Pendi et al. (2018) evaluated the effectiveness of perioperative 

supplemental ketamine to reduce postoperative opioid analgesic consumption 

after spine surgery.  The authors performed a meta-analysis of 14 randomized 

controlled trials (RCTs), comprising 649 patients (n = 649).  The analysis 

demonstrated that patients who received adjunctive ketamine exhibited less 

cumulative morphine equivalent consumption at 4, 8, 12, and 24 hours following 

spine surgery (all Ps < 0.05). The ketamine group also exhibited lower 

postoperative pain scores at 6, 12, and 24 hours.  This analysis demonstrated that 

supplemental perioperative ketamine reduces postoperative opioid consumption 

up to 24 hours after spine surgery.  
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b) Nielsen, Fomsgaard, Nikolajsen, Dahl and Mathiesen (2019) completed a RCT 

exploring the effect of intraoperative S-ketamine on analgesic consumption and 

pain one year after spine surgery in chronic opioid-dependent patients undergoing 

spinal fusion surgery.  In this single-center, blinded study, subjects (n = 147) were 

randomized to either receive placebo or a perioperative bolus of 0.5 mg/kg of S-

ketamine, followed by an infusion at 0.25 mg/kg/hr.  The authors demonstrated 

that one year after surgery, the daily use of oral morphine equivalents was lower 

in the ketamine group than the placebo group: 0 (0-20) mg versus 20 (0-62) mg, 

(p = 0.02), and fewer patients had a daily use of any analgesics in the ketamine 

group compared to placebo group: 42% (95% CI 23-61) versus 74% (95% CI 58-

87), (p=0.04). This study demonstrated the long-term benefits of receiving 

intraoperative ketamine infusion for chronic-opioid dependent patients 

undergoing spine surgery. 

2. Precedex 

a) Tsaousi et al. (2018) completed a systematic review and meta-analysis to appraise 

the efficacy and safety of dexmedetomidine (DEX) as a sedative and analgesic 

adjunct in adult patients undergoing spine surgery.  Sedative and analgesic 

efficacy of DEX were the review’s primary outcomes, with incidence of 

hemodynamic changes, quality of recovery and occurrence of adverse events 

serving as secondary outcomes.  The review included 15 RCTs, with a total of 

913 patients.  DEX-treated patients showed a significant reduction of morphine 

equivalent consumption both intraoperatively and postoperatively (mean 

difference [MD], -2.69; 95% CI, -253.16 to -175.78; P < 0.001 and MD, -4.36 

mg; 95% CI, -6.93 to -1.79; P < 0.001, respectively) compared to the placebo 

group. The authors concluded that DEX is an attractive alternative to standard 

sedative and analgesic modalities applied in spine surgery, obtaining a notable 

opioid-sparing effect. 

3. Magnesium 

a) Guo et al. (2015) performed a systematic review of twenty-seven RCTs including 

1,504 patients (n = 1,504) evaluating the post-operative analgesic efficacy and 

safety of systemic magnesium.  Magnesium significantly reduced analgesic 

consumption (standardized mean difference [SMD], -.1.72, 95% CI, -3.21 to -

0.23) in patients undergoing urogenital, orthopedic, and cardiovascular surgeries.  

The analgesic efficacy of magnesium was demonstrated by reduced pain scores 

during movement at 24 hours after operation.  Magnesium also had a beneficial 

effect on intra-operative hemodynamics and reduced extubation time in 

cardiovascular surgery patients.  This study illustrates that systemic magnesium 

during general anesthesia can significantly decrease post-operative pain scores 

and analgesic consumption. 

4. IV Lidocaine 

a) Vigneault et al. (2011) performed a meta-analysis of 29 studies involving 1,754 

patients (n = 1,754) to evaluate the analgesic efficacy and safety of intravenous 

lidocaine infusion (IVLI) during general anesthesia.  At six hours postoperatively, 

IVLI reduced pain at rest (weighted mean difference [WMD] -8.70, 95% CI -

16.19 to 1.21), and during movement (WMD -9.56, 95% CI -17.31 to -1.80). 

IVLI also reduced opioid requirements (WMD -8.44 mg, 95% CI -11.32 to -5.56). 
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This work demonstrates that IVLI can successfully be administered to reduce 

opioid requirements and pain scores in the immediate postoperative period, but 

the authors caution that care should be exercised considering the possibility of 

toxic blood levels.  

5. Gabapentinoids 

a) Liu, Liu and Wang (2017) performed a meta-analysis of the preoperative use of 

gabapentinoids (gabapentin and pregabalin) to determine their efficacy and safety 

for the treatment of acute postoperative pain following spinal surgery.  The 

authors evaluated sixteen studies and demonstrated that gabapentinoids were 

associated with reduced pain scores at 6, 12, 24, and 48 hours, as well as a 

reduction in cumulative morphine consumption at 24 and 48 hours.  This study 

demonstrates that gabapentinoids can reduce postoperative pain and total 

morphine consumption following spine surgery.  

6. NSAIDs 

a) Zhang et al. (2017) completed a meta-analysis of RCTs to evaluate the role of 

NSAIDs in reducing postoperative pain at different time intervals after lumbar 

spine surgery.  Eight RCTs involving 408 participants were included.  Pain scores 

were summarized at three time ranges (0-6 hours, 12 hours, and 24 hours).  Pain 

scores were significantly lower in the NSAID group at all three time intervals 

compared to placebo, especially in the COX-2 group. NSAIDs can be useful at 

treating postoperative pain in spine surgery patients. 

VII. Conclusion 
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Appendix B 

Recruitment Flyer 
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Appendix C Data Collection Tool 

Data Collection Tool 

 

 

 

De-identifying # 

 

 

 

Total # non-opioids administered 

(pre, intra and post operatively) 

 

 

Pain score at 0 minutes 

 

 

Pain score at 15 minutes 

 

 

Pain score at 30 minutes 

 

 

Pain score at 45 minutes 

 

 

Pain score at 60 minutes 

 

 

Pain score at 75 minutes 

 

 

Pain score at 90 minutes 

 

 

Pain score at 105 minutes 

 

 

Pain score at 120 minutes 

 

 

 

Total opioids administered from admission to 

PACU to 120 minutes 
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Appendix D 

CRNA Survey Tool 

CRNA Survey Tool 

 

Duale, C., Gayraud, G., Taheria, H., Bastien, O., & Schoeffler, P. (2015). A French nation-wide survey on 

anesthesiologist-perceived barriers to the use of epidural and paravertebral block in thoracic surgery. Journal of 

Cardiothoracic and Vascular Anesthesia, 29(4), 942-949. 

 

1. To each item, please provide your level of agreement by circling the corresponding number. 

 

Do you feel limited in your practice by:  

 

 
Totally 

disagree 

Somewhat 

disagree 
Neutral 

Somewhat 

agree 

Totally 

agree 

The risk of side effects of the 

medication(s)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The complexity of the 

administration of medication(s)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The time consumption of using the 

medication(s)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The cost of the medication(s)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

Insufficient experience with the 

medication(s)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The reluctance of anesthesiologist? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The reluctance of the surgeons? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

The reluctance of the other 

CRNAs? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

Insufficient training for nurses 

(pre/post op)? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

2. Please circle your choice below 

 

Gender:  Male   Female 

 

Age (years):  20-29, 30-39, 40-49, 50-59, 60+ 

 

Degree type: Certificate, Masters, Doctorate 

 

Years of anesthetic practice: <1, 1-5, 6-10, 11-15, 16-20, 21-25, 26 
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Appendix E 

IRB Exemption 

University at Buffalo Institutional Review Board (UBIRB)
Office of Research Compliance | Clinical and Translational Research Center Room 5018

875 Ellicott St. | Buffalo, NY 14203

UB Federalwide Assurance ID#: FWA00008824

Page 1 of 2

STUDY EXEMPTION

October 16, 2019

Dear  Laura Senchoway,

On 10/16/2019, the University at Buffalo IRB reviewed the following submission:

Type of Review: Initial Study

Title of Study: Impact of an Educational Workshop on Non-Opioid 

Analgesic use by Certified Registered Nurse 

Anesthetists Caring for the Adult Patient Undergoing 

Elective Spinal Surgery

Investigator: Laura Senchoway

IRB ID: STUDY00003872

Funding: None

Grant ID: None

IND, IDE, or HDE: None

Documents Reviewed: • CRNA Survey Tool- Senchoway.pdf, Category: 

Surveys/Questionnaires;

• scientificreview.pdf, Category: Other;

• SenchowayHRP-612-HIPAA-Waiver.docx, 

Category: Other;

• SenchowayIRBHRP-503-Template Protocol Word 

Doc.docx, Category: IRB Protocol;

• Data Collection Tool- Senchoway.pdf, Category: 

Other;

• Workshop Outline.docx, Category: Other;

• Recruitment flyer.pdf, Category: Recruitment 

Materials;

The University at Buffalo Institutional Review Board has considered the submission for 

the project referenced above on 10/16/2019 and determined it to be Exempt.

In conducting this study, you are required to follow the requirements listed in the 

Investigator Manual (HRP-103), which can be found by navigating to the IRB Library 

within the Click system.

UBIRB exemption is given with the understanding that the most recently approved 

procedures will be followed and the most recently approved consenting documents will 

be used.  If modifications are needed that may change the exemption determination, 

please contact the UB IRB Office.  Also, see the Worksheet:  Exempt Determination 

(HRP-312) for information on exemption criteria and categories.
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Appendix F 

Consent Document 

Permission to Take Part in a Human Research Study  

HRPP Revision Date: Jan 11, 2019                                                                                                                                         Page 1 of 3 

 
University at Buffalo Institutional Review Board (UBIRB) 

Office of Research Compliance | Clinical and Translational Research Center Room 5018 

875 Ellicott St. | Buffalo, NY 14203 

UB Federalwide Assurance ID#: FWA00008824 

   Adult Consent to Participate in a Research Study 

Title of research study:  

Impact of an Educational Workshop on Non-Opioid Analgesic use by Certified Registered Nurse 
Anesthetists Caring for the Adult Patient Undergoing Elective Spinal Surgery 

Version Date:  

Investigator: Laura Senchoway 

Key Information: The following is a short summary of this study to help you decide whether or 

not to be a part of this study. More detailed information is listed later on in this form. 

Why am I being invited to take part in a research study? 

You are being invited to take part in a research study about non-opioid analgesics used in the adult 

spine surgery patients you care for.   

What should I know about a research study? 

• Someone will explain this research study to you. 

• Whether or not you take part is up to you. 

• You can choose not to take part. 

• You can agree to take part and later change your mind. 

• Your decision will not be held against you. 

• You can ask all the questions you want before you decide. 

Why is this research being done? 

The purpose of this project is to increase the use of non-opioid analgesics in adult spine surgery 

patients undergoing general anesthesia administered by CRNA’s.  By maximizing the use of non-

opioid analgesics, patients may have lower risk of the adverse effects of opioids.  We are also seeking 

to identify and understand barriers to the use of non-opioid analgesics in nurse anesthesia practice. 

How long will the research last and what will I need to do? 

Participation in this project will take approximately 30 minutes. You will be asked to listen to an 

educational workshop about non-opioid analgesics, and complete a short survey. 

What happens if I do not want to be in this research? 

Participation in research is completely voluntary. You may choose not to enroll in this study. Your 

decision not to participate will not have any effect on your status with your employer.  
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Permission to Take Part in a Human Research Study  

HRPP Revision Date: Jan 11, 2019                                                                                                                                         Page 2 of 3 

Detailed Information:  

Who can I talk to? 

If you have questions, concerns, or complaints, or think the research has hurt you, talk to the 

research team at University at Buffalo Graduate School of Nursing, Laura Senchoway,  

LMS57@buffalo.edu.  You may also contact the research participant advocate at 716-888-4845 or 

researchadvocate@buffalo.edu.  

This research has been reviewed and approved by an Institutional Review Board (“IRB”). An IRB is a 

committee that provides ethical and regulatory oversight of research that involves human subjects. You 

may talk to them at (716) 888-4888 or email ub-irb@buffalo.edu if:  

• You have questions about your rights as a participant in this research 

• Your questions, concerns, or complaints are not being answered by the research team. 

• You cannot reach the research team. 

• You want to talk to someone besides the research team. 

• You want to get information or provide input about this research. 

 

How many people will be studied? Approximately 15 CRNA’s 

What are my responsibilities if I take part in this research? 

If you take part in this research, you will be responsible to listen to an educational workshop for 

CRNA’s about non-opioid analgesics for spine surgery patients, and complete a short survey. 

What happens if I say yes, but I change my mind later? 

You can leave the research at any time it will not be held against you. 

What happens to the information collected for the research? 

We plan to identify adult spine surgery cases that you cared for before, and after the workshop, and 

determine if it was impactful to the way you treat pain in the patients you care for via chart review.  All 

collected information is de-identified and confidential.  The survey results will help us to learn what 

barriers are preventing the routine use of non-opioid drugs in spine patients.  Data will be stored 

confidentially at the University at Buffalo Graduate School of Nursing for three years. 

What else do I need to know?  

Who is paying for this research?  

This research is not funded. 

What are my alternatives to participating in this research study? 

Instead of being in this research study, you may opt out. 

What will happen to my information and samples? 

Your information will be de-identified but analyzed for trends in survey results, as well as to 

identify trends in the patients you care for. 

What will I be told about clinically relevant research results?  

The principal investigator will return at the completion of the project to disseminate results. 
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Permission to Take Part in a Human Research Study  

HRPP Revision Date: Jan 11, 2019                                                                                                                                         Page 3 of 3 

Signature Block for Capable Adult 

Your signature documents your permission to take part in this research. By signing this form you are 

not waiving any of your legal rights, including the right to seek compensation for injury related to 

negligence or misconduct of those involved in the research. 

 

   

Signature of subject  Date 

 
 

Printed name of subject 

   

Signature of person obtaining consent  Date 

Laura Senchoway   

Printed name of person obtaining consent   
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IMPACT OF AN EDUCATIONAL WORKSHOP 
ON NON-OPIOID ANALGESIC USE BY 

CRNAS CARING FOR THE ADULT 

PATIENT UNDERGOING ELECTIVE 
SPINAL SURGERY: 

A Retrospective Chart Review and Quantitative Survey
Laura Senchoway, SRNA, DNP-c

Fall 2019
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‘-

2

Prevalence & Risk of Chronic Back Pain

• Low back pain is the 2nd most common cause of 

adult disability in the U.S.

• Prevalence > than heart conditions, stroke & 

cancer combined 

• 9% of all healthcare spending dedicated to spine 

pain in US ($100 billion in 2018)

• ↑ costs for chronic medical care

• Limitations in productivity

• ↓ QOL (Ali et al., 2018)

Background & Significance
Successful Pain Control 

• patient right

• necessary for successful healing

• Improves surgical recovery

↓ LOS, ↓ risk of transition from acute to chronic 

pain, one of many goals for anesthesia teams 
(Dunn, Durieux & Nemergut, 2016)

• Surgery →  multi-system stress response (Carli, 2015)

• Untreated post-op pain can result in ↑ chance of 

atelectasis, respiratory infection, thrombotic event, 

myocardial ischemia/infarct, or cardiac failure 
(Stevens, Laskin, Pashos, Pena & Wong, 2003)

2

‘-

3

Risks of Opioids

• Opioid analgesics have adverse effects: 

somnolence, confusion, urinary retention, 

nausea, vomiting, ileus, pruritus, respiratory 

depression, death, immunosuppression & 

endocrinopathy (Dunn, Durieux & Nemergut, 2016; Hah et al., 

2017)

• 116 Americans died daily from opioid overdose last 

year (Graff & Grosh, 2018)

• Opioid prescriptions for spinal disorders have ↑ 

no correlation that opioids benefit chronic back 

pain management (Dunn, Durieux & Nemergut, 2016).

• Chronic opioid users at risk for developing 

tolerance and opioid-induced hyperalgesia (Naik et al., 

2016).

Background & Significance
Perioperative Risks of Chronic Opioid Use

• 6% of opioid-naïve patients undergoing 

surgery will become chronic users 

• Independent risk factors: 

smokers, alcohol/substance abuse disorders, 

anxiety & mood disorders, preoperative pain 

disorders (Brummett et al., 2017).

• The chances of chronic opioid use ↑ with each 

day of medication supply after 3rd POD (Shah 

Hayes & Martin, 2017)

3

‘-

4

• Develop & provide an educational workshop for CRNAs at a WNY hospital regarding non-opioid 

treatment of pain in spine surgery patients

• Identify CRNA-perceived non-opioid analgesics use barriers

• Aimed to ↑ CRNA non-opioid analgesic use in surgical spine patients, and ↓ post-op opioid 

requirements for pain control for adults undergoing spine surgery

• Does a workshop ↑ use of non-opioids in spine surgery patients by CRNAs?

• Does workshop attendance translate to:

same/decreased post-operative pain scores in PACU 0-120 minutes?

decreased opioid requirements in PACU 0-120 minutes?

Purpose, Aims, Objectives, Setting

4
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• Kurt Lewin’s Theory of Planned Change (Rotondo, 2017)

Field Theory

Balance between driving forces and restraining forces

Group Dynamics

Practice change efforts target group decision-making

Action Research

Situational problem solving 

Three-Step Change Model (B urne s , 20 04)

Unfreeze- Non-opioid analgesics for spine surgery workshop for CRNAs

Move- Practice change by CRNAs with knowledge and support from workshop & re-evaluation by chart review after workshop

Re-freeze- Facility adopts non-opioid analgesics as the normal practice habit

Theoretical Framework

5

‘-

6

Literature Search Strategy

Keywords:

• Opioid-free

• Non-opioid

• Opioid Sparing

• Spine/Spinal

• Elective

• CRNA/Anesthetist

• Barriers

• Knowledge

• Workshop

• Analgesic/Pain

• Multimodal 

Databases searched: 

• EBSCOhost Masterfile

• CINAHL

• Google Scholar

• Cochrane Review

Other Limits:

• English language

• 2014-2019

• References reviewed 

Drug / Drug Categories:

• Ketamine

• Precedex

• Magnesium Infusion

• Lidocaine Infusion

• Gabapentinoids

• NSAIDs

6

‘-

7

Supporting Literature
Ketamine

• Meta-analysis of 14 RCTs, (n = 649 patients) (Pendi, Field, Farhan, Eichler, & Bederman, 2018)

-Ketamine group had less cumulative morphine equivalent consumption at 4, 8, 12, and 24 hours after 
spine surgery.

-Ketamine group had lower post-op pain scores at 6, 12, 24 hours (all Ps < 0.05)

• RCT (n = 147 patients) (Nielsen, Fomsgaard, Nikolajsen, Dahl & Mathiesen, 2019)

-Explored the effect of intraoperative S-ketamine on analgesic consumption and pain 1 year after spine 
surgery in chronic opioid-dependent patients after fusion

• D aily use o f o ra l m o rph ine  equ iva lents w as low er in  the  ke tam ine  group  vs  p lacebo . 

• Few er patien ts had daily  use o f any ana lgesics  in  ketam ine  g roup vs  p lacebo .

Dexmedetomidine 

• Systematic review and meta-analysis, 15 RCTs (n = 913 patients) (Tsaousi, Pourzitaki, Aloisio & Bilotta, 2018)

-DEX-treated patients significant reduction of morphine equivalents both intraoperatively and 

postoperatively.

7

‘-

8

Supporting Literature
Magnesium

• SR of 27 RCTs (n = 1,504) evaluating the analgesia and safety of IV mag

-Reduced analgesic consumption peri-operatively

-↓ Pain scores during movement at 24 hours after surgery (G uo  e t a l., 20 15)

Intravenous Lidocaine

• Meta-analysis of 27 RCTs, (n = 1,754) (V ig ne au lt e t a l. , 20 11 )

-Evaluate analgesic efficacy of IVLI during GA

-Reduced pain at rest, during movement, reduced opioid requirements

-Caution: possibility of toxic blood levels 

8
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9

Supporting Literature
Gabapentinoids

• Meta-analysis of 16 RCTs 

-Associated with reduced pain scores at 6, 12, 24, and 48 hours after spine surgery

-Reduced cumulative morphine consumption at 24 and 48 hours after spine surgery (L iu , L iu  &  W an g , 20 17)

NSAIDs

• Meta-analysis of 8 RCTs, (n = 408) (Z ha ng  e t a l., 201 7 )

- Pain scores were significantly lower in the NSAID group at 0-6h, 12h, and 24h
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Methods & Design Setting, Population, Sample Size, Recruitment

Workshop

• Recruitment flyer

• CRNAs written consent

• Survey of barriers

• Experimental cohort

-Convenience sample of 12 CRNAs

-English speaking

-Clinical experience with anesthesia 

for spinal surgery

• Non-opioid analgesics included:

-Ketamine, Precedex, Mag, IV 

Lidocaine, Gabapentinoids, NSAIDs

Chart Review

• 30 days before & after the workshop 

• Patients 18-75 y/o

• General anesthesia administered by a 

CRNA included in workshop

• Excluded: emergencies & neuraxial 

techniques

• Sample

-67 cases pre-workshop

-37 cases post-workshop
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Data Collection & Analysis
• Data Collection

• Survey of CRNA-perceived Barriers

• Likert-style scale

• Validated

• CRNA data 

• Gender, age range, years of anesthesia 

experience, degree type

• Retrospective chart review of spine surgeries 

• 30 days before vs after workshop period

• Number of non-opioid analgesics included in 

workshop that were administered

• Patient reported pain scores 0-120m on NRS

• Morphine Milligram Equivalents during 120m from 

PACU admit

• Data Analysis

• SPSS v26

• Descriptive statistics for CRNA survey

• Pre and post workshop samples 

- Independent samples t-test

• Pain scores q15m PACU

• Total morphine equivalents in PACU

- Chi-Square

• Use of acetaminophen

• Total non-opioid use
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• IRB approval from University at Buffalo (STUDY00003872)

• Paper stored in private secured area

• Digital data stored on password protected computer, private network

• CRNA Workshop

• Informed consent document

• No reimbursement

• Voluntary

• Retrospective chart review

• No risk posed to patients

• Extracted data de-identified

Protection of Human Rights

12
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Results- Survey of Barriers
• n = 12

• Wide range of ages and years practicing

-60% under 40 years old

-50% 5 years or less experience

-25% had >26 years practice experience

• 75% Master’s Degree/ 25% Doctorate

• Strongest agreement-

-Reluctance of anesthesiologist (68.3%) or                                 

surgeon (41.6%) prevented use of non-opioids.

• Risk of medication side effects (50%) prevented use

• Not viewed as obstacles

-Technical barriers, other CRNA opinions, 

& insufficient experience

Results From CRNA Survey 

Do You Feel Limited In  Your Practice Related 

To Non-Opioid Medications By: 

Totally 

Disagree 

Somewhat 

Disagree 

Neutral Somewhat 

Agree 

Totally 

Agree

Technical Barriers

The complexity of the 

administration of 

medication(s)?

33.3% 25.0% 16.7% 25.0%

The time consumption of 

using the medication(s)? 

33.3% 33.3% 25.0% 8.3%

The cost of the 

medication(s)?

33.3% 8.3% 25.0% 25.0% 8.3%

Reluctance

The reluctance of 

anesthesiologist?

8.3% 8.3% 25.0% 50.0% 8.3%

The reluctance of the 

surgeons? 

16.7% 8.3% 33.3% 33.3% 8.3%

The reluctance of the 

other CRNAs?

58.3% 8.3% 33.3% 0.0%

Clinical Barriers

Insufficient experience 

with the medication(s)?

25.0% 33.3% 16.7% 25.0%  

The risk of the side effects 

of the medication(s)?

16.7% 25.0% 8.3% 41.7% 8.3% 

Insufficient tra ining for 

nurses (pre/post op)?

8.3% 25.0% 25.0% 41.7%
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Results- Chart Review
• Pre-workshop n = 67, Post-workshop n = 37

• Acetaminophen most used in both samples

-64.2% ➝ 75.6%

• A shift in use of any non-opioid 

-76.1% ➝ 86.5%

-Non-opioids emphasize in workshop + acetaminophen

Inclusive Non-Opioids

0 1 2 3 To ta l

Group P re -w orkshop 17 43 7 0 67

P ost-w o rkshop 5 23 8 1 37

Total 22 66 15 1 104

Chi-Square non-significant

• Acetaminophen use (.290)
• Non-opioid in workshop (.118) 

• Any non-opioid use (.140)

T-tests non-significant

• Pain scores at any interval
• Opioids in PACU (.696)
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Discussion
Workshop increased use of non-opioids 

• Acetaminophen intentionally excluded from workshop

• Commonly used at baseline- Chart review confirmed this.

• Increased awareness of importance on non-opioids contribute to ↑ use?

• Demonstrates that CRNA’s are willing to make extra effort to obtain adjuncts for tailored anesthetics.

Largest barrier identified: Perceived reluctance of anesthesiologist/surgeon

• Present in both samples

• Unknown if actual or just perceived

• More work to be done to increase cohesion and communication of anesthesia care teams in WNY

15
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Project Deliverables
• Increase knowledge of clinicians

• Heightened awareness for patients at high risk for chronic opioid use

• Evidenced-based pharmacological modalities for non opioid analgesia

• Benefit spinal surgery patients

• Decrease exposure to opioids & associated risks

• Decrease risks of developing chronic opioid use/misuse

• Shorten LOS

• Decrease post-op complications

• Institutional

• Positive provider attitudes towards contemporary care practices

• Fiscal implications 

• Development of streamlined care pathways

16
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DNP Essentials & Role of APN
DNP Essential II: Organizational and Systems Leadership for Quality Improvement and Systems Thinking

DNP Essential VIII: Advanced Nursing Practice

• CRNA’s are primary providers of anesthesia care in many states

• Aligns with IOM report calling for APN to practice to full extent of their training.

• Support from AANA and ASA calling for examination and utilization of non-opioids and multimodal 

approaches to pain management

• Prevent progression of acute to chronic pain in surgical population

• Curb ongoing opioid epidemic

• CRNA’s more likely to practice in areas with lower median incomes, higher unemployment and uninsured, 

and higher Medicaid enrollment

• Overlaps in many ways with populations at higher risk for having chronic pain issues

17

‘-

18

Strengths & Limitations

Limitations:

• Small sample for survey and chart review, 

disproportionate

• One cohort, one hospital

• Only CRNA’s

• Specific patient population

• Convenience sampling

• Patient allergies/sensitivities not excluded

• Time constraints

Strengths:

• Specific workshop audience of only CRNA’s-

allowed for customized content

• Wide range of ages, ASA scores, varying degrees 

of invasiveness

• Survey validated
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Conclusion, Implications & Recommendations

• Presented workshop on non-opioids for adult spine surgery, assessed barriers with survey, 

reviewed charts for changes in drug use, pain scores, and opioid requirements.

• Found a small (10.4%) increase in use of non-opioids, no other improvements.

• Continue to provide EBP education to CRNA’s as well as other anesthesia providers

• Anesthesia provider may continue to have heightened awareness of patients undergoing spine 

surgery and their increased risk for the development of chronic pain, and long term opioid use.

• Patients may request opioid-free or limited care for personal reasons

• Project highlighted the importance of the development of a cohesive anesthesia team with open 

lines of communication for the discussion of best analgesia approaches at the facility in which 

they practice.
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