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ABSTRACT  

Purpose. Does educating, performing, and documenting a pre-operative/post-operative nausea 

and vomiting assessment increase knowledge and likelihood of administering the recommended 

amount of prophylactic antiemetics by anesthesia providers at St. Mary’s Hospital?  

Background. Although post-operative nausea and vomiting triggers, patient risk factors, and 

prophylactic treatment strategies are widely studied, rates remain as high as 30% in surgical 

patients. Current evidence suggests patients at risk for post-operative nausea and vomiting have 

more significant prophylactic benefits if they are identified before surgery. Moreover, using 

multimodal preventive therapy for patients deemed at moderate or high-risk has been shown to 

decrease institution-wide prevalence.  

Methods. Participants were Certified Registered Nurse Anesthetists (CRNAs) at a local Tucson, 

Arizona hospital. Two interventions were utilized during this exercise. First, an evidence-based 

pre-operative/post-operative nausea and vomiting assessment tool (Apfel Assessment) was added 

to documentation. Participants were then sent an email containing an educational video with 

instructions outlining the use and location of the Apfel Assessment as well as changes to the 

updated 2020 Clinical Practice Guideline prevention strategies. After viewing the video, 

participants were asked to rate their knowledge level and willingness to participate in both 

assessing patients preoperatively using the Apfel Assessment and using recommended 

prophylactic interventions.  

Results. Survey results found participants who viewed the educational video unanimously rated 

themselves as highly knowledgeable in their ability to perform an Apfel Assessment, how to 

correlate Apfel Score to risk level, recommended number of antiemetics to administer based on 
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Apfel Scores and guidelines, and their ability to list six different antiemetics available for use in 

the hospital’s formulary. When compared to participant low to moderate knowledge levels 

reported prior to viewing the project’s educational content, results yielded a standard deviation of 

0.00. Additionally, 75% of participants stated they would always implement recommended 

antiemetic strategies after watching the educational video.  

Conclusions. Key findings were statistically, and clinically significant and support the use of an 

educational video to enhance anesthesia provider knowledge and willingness to participate in 

evidenced based post-operative nausea and vomiting reduction strategies. 
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INTRODUCTION 

Despite decades of research and development of post-operative nausea and vomiting 

(PONV) prophylactic techniques, PONV prevalence remains as high as 30% in all surgical 

patients (Candiotti et al., 2019). The purpose of this DNP project is to implement an evidence-

based PONV assessment in clinical practice and determine if its use increases anesthesia 

provider knowledge and use of PONV prophylactic techniques. The project is important because 

while many treatment and prevention strategies exist, they are less likely to be employed if 

patients are not screened for PONV risk before surgery. When the anesthesia provider 

understands the risk level for this untoward complication, they can decide the quantity and type 

of prophylactic treatment strategies based on current evidence-based clinical practice guidelines 

(Gan et al., 2020).  

The Apfel Risk Assessment, used in the project, is a simplified PONV risk screening tool 

known to decrease PONV by merely making the provider aware of their patients’ PONV risk 

level (Sigaut et al., 2010). The use of the Apfel risk assessment during pre-operative screening 

allows anesthesia providers to become aware of their patients’ inherent risk for PONV and 

prevent this adverse patient outcome. 

Background Knowledge 

Post-operative nausea and vomiting are known side effects of the provision of anesthesia. 

Many causes and inherent PONV risk factors exist, making PONV potentially elusive to prevent 

and treat. Drugs used during surgery, such as volatile anesthetic gases like sevoflurane, 

isoflurane, and desflurane, contribute to PONV prevalence. Induction medications like 
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etomidate, and other substances such as nitrous oxide, opioids, and neuromuscular blocker 

reversal agents, are also associated with the instances of PONV (Odom-Forren & Brady, 2018).  

Increased duration of surgery is associated with prolonged exposure and additional doses 

of PONV inducing medications. Surgery type also plays a role in PONV. Specifically, strabismus 

surgery, laparoscopic abdominal surgeries, bariatric and gynecologic procedures contribute to 

higher rates of PONV (Odom-Forren & Brady, 2018). While certain surgeries are recognized to 

trigger PONV with higher frequency, the mechanism by which PONV occurs is not yet clearly 

understood (Gan et al., 2020). It is theorized that specific procedures are more likely to target 

nausea-inducing areas of the body, such as the chemoreceptor trigger zone (CTZ) in the brain 

and the vagal mucosal pathway in the gastrointestinal system (Shaikh et al., 2016).  

Patient-specific factors are also associated with PNOV. Female gender, age less than 50 

years, non-smoking status, motion sickness history, and previous PONV all place an individual at 

increased risk for post-operative nausea and vomiting (Apfel et al., 2012). 

When left undertreated, postoperative nausea and vomiting can cause significant harm to 

both patients and healthcare institutions alike. Patient-related complications associated with 

nausea and vomiting after surgery include dehydration, electrolyte imbalance, aspiration, surgical 

wound bleeding, wound dehiscence, esophageal rupture, subcutaneous emphysema, and bilateral 

pneumothoraces (Smith & Ruth-Sahd, 2016). Nausea and vomiting contribute to significant 

patient distress after surgery. When questioned, surgical patients stated they feared PONV more 

than post-operative pain, alertness during surgery, and additional cost (Eberhart et al., 2002). 

Uncontrolled PONV not only negatively affects patients but healthcare institutions as well. On 

average, patients experiencing PONV stay in the post-anesthesia care unit (PACU) 60 to 180 
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minutes longer than patients without PONV (Smith & Ruth-Sahd, 2016). Additionally, PONV is 

associated with decreased patient satisfaction scores and is the leading cause of unanticipated 

outpatient surgery overnight admissions (Gan et al., 2020). Allowing PONV to persist is 

detrimental to hospitals and patients. 

Clinical practice guidelines created by the Society for Ambulatory Anesthesia (SAMBA), 

endorsed by the American Society of Anesthesiologists (ASA) and the American Association of 

Nurse Anesthetists (AANA) specific to prevention and treatment of post-operative nausea and 

vomiting have existed since 2003, with the most recent update released in 2020. Established 

guidelines provided by Gan et al. (2020) include: 

1. Identifying reliable PONV predictors in adults and children; 

2. Interventions to reduce baseline PONV risk; 

3. Providing antiemetic, combination, and non-pharmacologic prophylactic treatment 

strategies; 

4. Appraisal of cost-effectiveness in PONV management; and  

5. Creation of an algorithm to summarize risk stratification.  

Nevertheless, despite the publication of standard guidelines and established recognition of 

PONV as an ongoing issue, PONV prevalence continues to impact almost one-third of all 

surgical patients. 

Evidence supporting post-operative nausea and vomiting prophylaxis exists but is 

underutilized by anesthesia providers. When patients are not treated adequately and 

prophylactically for PONV, they experience this unwanted side effect (Gan et al., 2020). 

Treatment and prevention begin with patient PONV risk screening (Gan et al., 2020).  
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In reviewing the literature, one common theme emerging from sites with increased rates 

of PONV is an underutilization of recommended guidelines established to prevent and treat this 

undesirable surgical patient outcome. A systematic review by Smith and Ruth-Sahd (2016) found 

three common themes among the literature. First, patients at high-risk for PONV had more 

significant prophylactic benefits if they were identified before surgery. Second, using 

multimodal preventive therapy for patients deemed moderate or high-risk had institution-wide 

reduced PONV prevalence. Finally, the authors acknowledged providers’ challenges in adhering 

to PONV prophylactic protocols and policies for extended periods (Smith & Ruth-Sahd, 2016). 

Several quality improvement (QI) projects surrounding Apfel score screening and prophylaxis 

have been successful in various locations. For example, both Hutson et al. (2019) and Kolanek et 

al. (2014) used the Apfel risk assessment in addition to educational debriefings with anesthesia 

providers to increase the use of multimodal prophylactic strategies and decrease PONV with 

success.  

The Apfel risk assessment is a simplified risk stratification tool classifying patients as 

low, moderate, or high-risk for PONV. The instrument is implemented during patient pre-

operative screening. A patient’s Apfel score is based on four risk factors: female sex, history of 

PONV/motion sickness, nonsmoking status, and use of perioperative opioids (Gan et al., 2020). 

Incidence of zero risk factors corresponds with a 10% risk of PONV, one with 20%, two with 

40%, three with 60%, and four with 80%, respectively. A ‘0’ to ‘1’ risk factor is classified as low-

risk, ‘2’ as medium risk, and ‘3’ or more as high-risk. While multiple PONV risk assessment 

tools exist, the Apfel risk assessment, compared to the Koivuranta and Sinclair assessments, 

shows the most heightened sensitivity and specificity and has the simplest score determination 
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variable (Gunawan et al., 2020). According to Gunawan and colleagues (2020), the Apfel 

assessment’s simplistic format correlates with efficiency and ease of use during the pre-operative 

assessment. Use of the Apfel risk assessment during pre-operative screening allows anesthesia 

providers to become aware of their patients’ inherent risk for PONV and prevent this adverse 

patient outcome. 

Local Problem 

At St. Mary’s Hospital in Tucson, Arizona, certified registered nurse anesthetists 

(CRNAs) are contracted to provide anesthesia at the facility through the group Arizona 

Anesthesia Solutions (AzAS). Traditionally, pre-operative screening for PONV was performed 

on an informal basis with no space in the medical record for assessing PONV risk in 

standardized documentation. A needs assessment was performed, and three areas where 

evidence-based PONV prevention practices could be implemented were assessed. These areas 

included: evaluating current policy or standard practice requiring assessment of pre-operative 

nausea and vomiting; universal PONV assessment tools in use; and a specific, standardized place 

to document PONV. Additionally, recommendations for the number of PONV prophylactic 

treatments based on the published clinical practice guidelines were evaluated. An informal 

question and answer session with two CRNAs currently practicing through AzAS at St. Mary’s 

Hospital as well as an evaluation of the current anesthesia paper chart, served as the project 

needs assessment. The needs assessment revealed no formal PONV risk evaluation strategies, 

prophylactic medication policies, assessment tools, or space to record an Apfel assessment in the 

paper documentation. Adding preoperative PONV assessment documentation to the paper 
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charting as well as an educational component to update providers on new CPG guidelines was 

deemed necessary.  

In this change test, anesthesia providers were responsible for performing and 

documenting the Apfel assessment after it was added to the paper chart during the 

implementation period. They were also responsible for watching the educational video 

introduced during the two-week implementation phase and browsing updated PONV clinical 

practice guidelines. Once these steps were performed, CRNAs were equipped to employ the 

appropriate amount of prophylactic strategies as directed by the CPG. Project stakeholders 

included were CRNAs, as they were responsible for performing the above-mentioned tasks. The 

responsibility for assessing, documenting, and addressing PONV lies in the hands of the 

anesthesia provider. Although corresponding PONV reducing strategies also affect the 

experience of the patient and recovery nurse, they did not directly participate in this quality 

improvement project. 

Intended Improvement 

Project Purpose 

The purpose of this DNP project was to increase AzAS CRNA’s knowledge of how to 

calculate and assess PONV risk scores at St. Mary’s Hospital in Tucson, Arizona, by 

implementing an evidence based PONV assessment (Apfel Risk Assessment) and documenting 

PONV risk in the patient’s medical record. This practice change facilitated the utilization of 

antiemetic dosing parameters recommended by the Society for Ambulatory Anesthesia 

(SAMBA) clinical practice guidelines with the future goal of reducing PONV prevalence at this 

Tucson facility. 
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Project Question 

This DNP project’s question is: does educating, performing, and documenting a pre-

operative Apfel assessment to AzAS CRNAs at St. Mary’s Hospital increase knowledge and 

likelihood of administering the recommended amount of prophylactic antiemetics by anesthesia 

providers? 

Project Objectives 

Project objectives include: 

1. Describing current anesthesia PONV prophylaxis practice standards at this Tucson 

facility; 

2. Educating anesthesia providers on updated PONV clinical practice guidelines and 

Apfel assessment pre-operative screening; and  

3. Implementing the use of the Apfel assessment to screen for PONV and comparing 

provider education level and readiness to implement PONV prophylaxis and 

screening by using a post-pre-survey to determine if the project’s changes represent a 

practice improvement. The education and survey period lasted two weeks, with the 

pre-operative screening tool implementation remaining permanently in the paper 

documentation. 

Theoretical Framework 

Kurt Lewin Change Theory  

To facilitate change in an established environment, a strategic effort was made to ensure 

changes were applicable, meaningful, and long-lasting. The theoretical framework best suited for 

this project was the Kurt Lewin change theory (LCT). The LCT was developed in the early 20th 
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century by its namesake, a social psychologist named Kurt Lewin (Shirey, 2013). After studying 

human behavior, Lewin devised his theory to facilitate an organized approach to change in 

various environments (Lewin, 1947). Lewin identified “driving forces” and “restraining forces” 

in the human change process on an organizational, group, or individual level and created a 

method to encourage goal achievement and process improvement through leadership (Shirey, 

2013).  

The LCT utilizes three steps: “unfreezing, changing, and refreezing” to direct and 

promote environmental change (Cummings et al., 2015) (Figure 1). Each phase represents a 

different strategic aspect of the transformation that can be universally applied and tailored to 

achieving goals specific to an individual workspace. Utilizing the LCT best meets this project’s 

aim to add then implement the Apfel assessment and appropriate nausea prophylaxis into one 

organization’s lasting everyday practice.  

Figure 1  

Lewin Change Theory Steps 
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Unfreezing 

The first step in the LCT is the unfreezing phase (Lewin, 1947). Unfreezing involves 

identifying, researching, and planning for the desired transition (Shirey, 2013). St. Mary’s 

Hospital’s identified problem is a lack of pre-operative screening for post-operative nausea and 

vomiting prophylaxis. After performing a literature review and studying clinical practice 

guidelines on PONV prophylaxis, the most appropriate solution for the practice setting was to 

implement and document the Apfel assessment during the pre-operative interview. It was crucial 

to analyze important stakeholders and cultural norms within the setting of the desired change. An 

integral part of the unfreezing stage was identifying factors that assisted or hindered change and 

creating a plan to strengthen the positive diving forces or weaken the restraining forces (Shirey, 

2013). Facilitating a CRNA focus group and analyzing the AzAS anesthesia department at St. 

Mary’s was critical to strategically plan practice changes in providers with established habits and 

beliefs. This information was used to develop an educational video to be viewed by St. Mary’s 

AzAS CRNAs. The educational video contained pertinent information on PONV occurrence and 

it’s detrimental effects, how and where to document the Apfel assessment, and how the score 

correlates recommended amount of antiemetics to be administered.  

Moving 

The second stage in LCT was the moving or transitioning phase (Lewin, 1947). 

Transitioning into a new and improved reality is the desired end goal; however, fear and 

uncertainty are often met (Shirey, 2013). During this phase, the implementation plan created 

during the unfreezing stage transitions into actual practice. It is imperative that leaders involved 

in creating the change collaborate, remain engaged, and coach participants who perform newly 
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desired tasks (Shirey, 2013). The moving phase should be viewed as a process rather than an 

event, where anesthesia providers implement the Apfel assessment, and desired adjustments can 

be made based on user feedback (Shirey, 2013). 

Refreezing 

The final refreezing stage cements the practice change to create a new, improved normal. 

Once the process was perfected, participants were satisfied, and the change was embedded into 

the culture, leaders can then formally draft it into policy to maintain institution-wide stability 

(Hussain et al., 2018). The Apfel assessment will be written into local St. Mary’s AzAS policy to 

elevate department expectations to include this new norm. Over time, the change is established 

as ordinary and will no longer be considered deviant from the status quo. The Kurt Lewin change 

theory (LCT) can be universally applied to most identified departmental or institutional issues. 

Creating an improvement culture is critical to elevate an anesthesia department to function at a 

high level and adapt to evolving evidence. 

Literature Synthesis 

Evidence Search 

A review of recent literature was conducted to find evidence to guide project planning, 

select the components of the intervention and answer the DNP project question, “Does 

educating, performing, and documenting a pre-operative Apfel assessment at St. Mary’s Hospital 

increase knowledge and likelihood of administering the recommended amount of prophylactic 

antiemetics in anesthesia providers?” Databases utilized to search for relevant articles included 

PubMed, OvidSP, Embase, Cochrane Library, and CINAHL. A MeSH search was performed 

using the terms “post-operative nausea and vomiting” and “Apfel assessment.” Search results 
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were limited to full-text articles published no earlier than 2016. Initial results gleaned 108 

publications which were then screened to fit specific literature review criteria geared toward 

utilizing pre-operative PONV screening as a method of PONV prevention. Of the original 

publications, a total of 11 were selected for use in the project. Article types included one 

randomized control trial, two meta-analyses, five observational and one cross-sectional studies, 

and two quality improvement (QI) projects. Refer to Appendix H for the literature review grid 

and Appendix I for a flow diagram depicting how the article section was delineated.  

The overwhelming theme discovered in the literature was that evidence-based 

prophylactic strategies are better utilized when a pre-operative PONV screening occurs, and a 

screening tool is used. Clinical practice guidelines direct practitioners to choose the amount and 

type of preventative technique but cannot properly be employed without the pre-operative PONV 

screening risk. Additionally, while providers are aware of PONV prevention practices and 

screening measures, preventive treatment and screening are often underutilized. Finally, while 

various screening tools exist, the Apfel assessment is the most valued and commonly used. The 

evidence consistently supports that post-operative nausea and vomiting are undesirable and 

complex outcomes, with high patient variance, and require multiple strategies to realize 

improvement. 

Comprehensive Appraisal of Evidence 

Clinical practice guidelines (CPG) regarding the prevention of post-operative nausea and 

vomiting were created by the Society of Ambulatory Anesthesia (SAMBA) and Enhanced 

Recovery After Surgery (ERAS) Society. The guideline has been recognized worldwide since 

2003, with the most recently updated recommendations published in 2020 (Gan et al., 2020). 
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Clinical practice guidelines include suggestions on identifying high-risk patients, managing 

baseline PONV risk, choosing appropriate prophylactic and rescue treatment, and implementing 

a PONV prevention protocol on an institutional level (Gan et al., 2020). The newest guidelines 

are currently endorsed by 23 professional societies, including the American Association of Nurse 

Anesthetists (AANA), the American Society of Anesthesiologists (ASA), and the American 

Society for Enhanced Recovery. SAMBA established an expert panel to conduct a vast meta-

analysis and systematic review of evidence published from 2011 through September 2019. The 

expert panel then graded the quality of evidence for each recommended guideline (Gan et al., 

2020). 

SAMBA guidelines acknowledge evidence that PONV risk scores have been shown to 

reduce PONV rates and can be used to inform and guide therapy (Gan et al., 2020). Guidelines 

recommend using the Apfel score as an objective tool with a 65-70% sensitivity and specificity 

for predicting PONV (Gan et al., 2020). Management of PONV now utilizes a five-tiered 

approach to include: 

1. Identifying risk factors through pre-operative screening tools; 

2. Mitigate baseline risk factors by avoiding known PONV provoking anesthetic 

strategies like nitrous oxide, volatile anesthetics, and high dose intravenous drugs like 

neostigmine; utilizing regional anesthesia; using opioid-sparing multimodal analgesic 

techniques; 

3. Risk stratification by quantifying the number of risk factors to determine the amount 

of prophylactic therapy given. 1-2 risk factors warrant two prophylactic agents, with 

three and above risks recommending 3-4 agents; 
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4. Antiemetic drug, dose, and combination therapy recommendations; and, 

5. Recommended rescue treatment strategies for patients who awaken with PONV 

despite prophylactic other techniques (Gan et al., 2020).  

Of note, the updated 2020 SAMBA guidelines discuss the utility of creating PONV prophylaxis 

protocols on an institutional level. According to SAMBA, evidence shows guideline utilization 

decreases PONV prevalence; however, adherence is a long-standing obstacle with data lacking in 

compliance strategies. Despite knowledge of prophylactic techniques and established clinical 

practice guidelines, commitment to PONV identification and treatment algorithms is historically 

low, with between a 35-50% compliance rate among anesthesia providers (Gan et al., 2020). 

SAMBA suggests it is unlikely that a lack of education is why guideline divergence occurs. 

Instead, it is a resistance to change and difficulty deviating from established practice standards 

(Gan et al., 2020).  

Preferred Screening Tool 

SAMBA guidelines recommend utilizing one of two risk stratification tools to screen for 

PONV risk. These include the Apfel or Koivuranta scores (Gan et al., 2020). The Apfel 

simplified risk score is based on four predictors: female sex, nonsmoking status, post-operative 

opioid use, and history of PONV or motion sickness. The Koivuranta score includes these four 

risk factors and adds the length of surgery longer than 60 minutes as the fifth risk factor (Gan et 

al., 2020). With each coinciding risk factor, the higher the risk and increased number of 

prophylactic medications are necessary. While SAMBA mentions both assessment tools, they do 

not specify if one screening tool is preferred according to the guideline. However, treatment 
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algorithms created are based on the Apfel simplified score even though it is not indicated that 

this is the preferred system (Gan et al., 2020). 

Gunawan and colleagues (2020) compared sensitivity and specificity among the Apfel 

simplified, Koivuranta, and Sinclair scores. While the Koivuranta and Sinclair scores had more 

specific items listed in their PONV screening tools, this cross-sectional study found the Apfel 

instrument has the highest levels of sensitivity, specificity, accuracy, and simplicity, making it 

the most advantageous for use in clinical settings (Gunawan et al., 2020).  

Emerging Themes 

Common themes emerging throughout the literature review centered around using 

standardized approaches to identify and prevent post-operative nausea and vomiting (PONV). 

Multiple studies found reduced PONV and post-discharge nausea and vomiting (PDNV) (nausea 

lasting up to 48 hours after discharge) rates when SAMBA guidelines were followed. 

Specifically, the SAMBA recommendation used was the Apfel score guided algorithm to 

determine the number of antiemetics used. A randomized control trial performed by Bruderer 

and colleagues (2017) found that utilizing this SAMBA technique and total intravenous 

anesthesia (TIVA) resulted in a 10% rate of PDNV compared to the typical 37% prevalence.  

Additional articles sharing this PONV prevention strategy included a meta-analysis 

performed by Smith and Ruth-Sahd (2016) as well as observational studies by De Silva et al. 

(2018), Hutson et al. (2019), Hans-Jörg et al. (2019), and Laskin et al. (2019). The publications 

mentioned utilized Apfel scores and corresponding SAMBA guidelines to prevent PONV. 

Before protocol-driven guideline implementation, data from these articles reveal a consistent 

lack of anesthesia provider adherence to performing pre-operative PONV risk assessments and 
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under-dosing PONV prophylactic medications. After consistently applying protocol-driven 

guideline strategies, the previously mentioned publications noted PONV rates were successfully 

reduced.  

Protocol Adherence Strategies  

Hutson and colleagues (2019) performed a retroactive observational study by chart 

review to evaluate if the monetary incentive to anesthesia providers and reminders in the 

electronic chart increased the administration of PONV prophylaxis in patients deemed high-risk 

for PONV. The study showed that incentives as well as cues in the electronic chart significantly 

improved the number of antiemetics given prophylactically and ultimately reduced the need for 

rescue antiemetics in the post-operative period (Hutson et al., 2019). In this case, a significant 

limitation in the study includes difficulty differentiating if providers were more motivated by 

money or if the prompt in the chart to give an antiemetic was a more powerful predictor. Another 

retroactive observational study by Hans-Jorg and colleagues (2019) also utilized computerized 

software to alert anesthesia providers to dose PONV prophylactic medication. The authors of this 

study did not find automated computer alerts at the beginning of the procedure to be helpful as 

they were often ill-timed and better utilized at the end (Hans-Jorg et al., 2019).  

Quality Improvement 

Two QI projects similar to this project’s goals were discovered during the literature 

review. Both Keeth and colleagues (2020) and Tabrizi and colleagues (2019) created a similar 

algorithmic process using Apfel scores during the pre-operative assessment to implement 

SAMBA guidelines on appropriate PONV prophylactic dosing strategies. Keeth and associates 

(2019) found that patients deemed “high-risk” (Apfel score 3-4) who received full preventative 
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treatments had a clinically significant decrease in PONV compared to high-risk patients who 

received partial treatment. This quality improvement (QI) project also found a decreased length 

of stay among patients with total protocol adherence rates (Keeth et al., 2020). Tabrizi and 

colleagues (2019) implemented a simplified algorithm based on SAMBA guidelines with 

specific medication recommendations. In addition, they held an educational session for 

anesthesia providers at their northeastern United States (US) surgical institution. Not only did 

they find reduced PONV rates after algorithm implementation, but Apfel score documentation 

also increased from 43% to 63% after education and algorithm rollout (Tabrizi, 2019). 

Strengths of Evidence 

A significant strength in PONV prophylaxis literature is the reliability and 

transmissibility in the SAMBA PONV Clinical Practice Guideline. SAMBA has performed and 

updated meta-analyses and systematic reviews every five years on this topic. The guidelines have 

been widely accepted and evaluated by well-known anesthesia organizations worldwide. 

SAMBA guidelines have been implemented at many facilities and have shown to be successful 

when protocols are utilized.  

Additionally, the QI project by Tabrizi et al. (2019) showed that implementing the Apfel 

score screening and corresponding SAMBA guideline prophylaxis based on score improved 

screening documentation after education sessions and improved PONV. Because this quality 

improvement project was successful in the northeastern US, the literature review suggested 

results could be reproducible if similar strategies were utilized for the QI project at St. Mary’s 

Hospital in Tucson, Arizona. 
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Weaknesses of Evidence 

A noteworthy weakness in the literature review is a lack of randomized control trials and 

meta-analyses. The majority of data was gleaned from retrospective observational and cross-

sectional studies, which historically have a lower strength of evidence as compared to traditional 

RCTs, and meta-analyses with systematic reviews of evidence. 

Gaps and Limitations 

No evidence exists as to why PONV prophylactic protocol adherence is short-lived 

among anesthesia providers after initial implementation. The overwhelming data supports an 

algorithmic approach to PONV prophylaxis; however, anesthesia providers under prescribe these 

medications (Hans-Jorg et al., 2019). Qualitative research is needed to further describe 

anesthesia providers' baseline knowledge level regarding adverse PONV effects, reasons for 

conservative PONV prophylactic dosing, and ideas on best strategic PONV prophylaxis 

reminders for providers. 

METHODS 

Project Design 

Identifying those at risk for post-operative nausea and vomiting and utilizing evidence-

based prophylactic strategies leads to reduced PONV prevalence (Smith & Ruth-Sahd, 2016). 

This quality improvement (QI) project was intended to increase anesthesia provider knowledge 

and use of PONV screening assessment tools, clinical practice guideline recommendations, and 

multi-modal prophylaxis and treatment methods. Participating anesthesia providers were 

instructed using an educational video to discuss the outlined QI strategies. The first portion of the 

video was the background, purpose, and how/where to document the Apfel assessment on the 
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paper anesthesia record. The second instructional video component was an overview of the 

clinical practice guideline’s appropriate quantity of PONV interventions in addition to reviewing 

treatment options specifically available at St. Mary’s Hospital. The project utilized a self-

reflection pretest approach and a prospective posttest which is a modified version of the “post-

pre” survey method. The goal was to determine the provider perceived effectiveness of 

performing and documenting an Apfel assessment and viewing the educational video. 

In order to achieve the QI project’s purpose, the following five provider measures were 

evaluated. Before and after watching the project’s video, CRNAs self-reported their: 

1. Understanding of how to conduct a preoperative Apfel assessment; 

2. Knowledge of where to document the Apfel assessment in the paper anesthesia 

record; 

3. Level of understanding supporting evidence that the Apfel score correlates to the 

number of prophylactic PONV strategies as outlined by the clinical practice 

guideline; 

4. Ability to list at least six PONV prophylactic and rescue treatment strategies; and, 

5. Confidence in conducting a preoperative PONV screening, where to document it, and 

how to correlate the number of PONV prophylactic strategies based on the Apfel 

score. 

Retrospective Pretest and Prospective Posttest Design 

This QI project utilized a retrospective pretest and prospective posttest design to collect 

data and evaluate outcome measures. This method was implemented by asking participants to 

retrospectively respond to a questionnaire thinking back to their knowledge level both before 
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they viewed the project’s educational video, and then rating their current knowledge after 

recently viewing the project’s educational content (Little et al., 2020). Specifically, CRNAs rated 

each item twice within a single sitting (both “then” and “now) to measure self-perceptions of 

change after watching the provided educational video. According to Little et al. (2020) 

participants rating themselves using this strategy have an activated self-awareness to compare 

education level, beliefs, and attitudes both before and after the intervention. 

Because post-operative nausea and vomiting prevention is a well-studied area, many 

anesthesia providers perceive themselves to be experts in the field. However, they are not well 

versed in updated PONV clinical practice guidelines (Gan et al., 2020). According to Hiebert and 

Magnusson (2014), survey participants in these types of situations “don’t know what they don’t 

know.” By having anesthetists score both their pre- and post-understanding after viewing the 

video, they were able to rate knowledge gained more accurately. An added benefit to post- then 

pre-surveys was enhanced convenience for providers who were required to perform only one 

survey. Reduced participant burden further encouraged involvement and a larger sample size.  

Model for Improvement 

The Model for Improvement (MFI) was applied to inform the planning, conduct, and 

evaluation of this quality improvement (QI) project for AzAS anesthesia providers in St. Mary’s 

Hospital. The MFI is a widely used tool recommended by the Institute for Healthcare 

Improvement (IHI) to lay the groundwork for QI projects (Langley et al., 2009). According to 

the MFI, project aims, measures to track improvement, and interventions resulting in an 

improvement must be established (Langley et al., 2009) (Figure 2). This project aimed to 

improve anesthesia providers’ knowledge of identifying risk factors for postoperative nausea and 
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vomiting and best practice prophylactic strategies in the perioperative setting. Evidence-based 

practice changes implemented during the project were to perform and document preoperative 

Apfel PONV assessments and intervene with the appropriate quantity of PONV prophylactic 

techniques. The change will be recognized as an improvement if providers gain knowledge 

surrounding PONV screening and perceive the intervention to be helpful to their practice 

(Institute for Healthcare Improvement [IHI], n.d.).  

Plan-Do-Study-Act (PDSA) 

Answering the three fundamental questions listed above was the first phase of the Model 

for Implementation. The second phase tests the proposed change in a cycle called Plan-Do-

Study-Act (PDSA) (Langley et al., 2009). PDSA cycles were assessed on a small scale to ensure 

the effectiveness of the proposed change, modifications are identified, and input from 

participants to optimize the intervention are implemented. The cycle may be repeated as many 

times as necessary until the intervention is deemed effective by the team involved in creating and 

maintaining the change. Utilizing the PDSA process allowed the team to fully understand all 

aspects of the desired changes as related outcomes within a niche environment. These steps were 

perfected before launching widespread changes to promote a more widely accepted and long-

lasting result (Langley et al., 2009).  

Plan 

During the “planning” phase of the PDSA cycle, the QI team identified project 

objectives, predicted outcomes, the plan to conduct the PDSA cycle, and a plan for collecting 

pertinent outcome data (Langley et al., 2009). For this phase, the identified plan was to add a 

designated space in the paper anesthesia record for St. Mary’s anesthesia providers to document 
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the Apfel assessment. Next, the QI team created a short educational video to be viewed by 

anesthesia providers. This video encompassed how to use the Apfel assessment, how the score 

correlates to the number of interventions, and an overview of recommended PONV prophylactic 

and rescue techniques available in the St. Mary’s drug formulary. The plan for data collection 

entailed the participant performing a survey rating their knowledge before the video and the 

perceived benefit of watching the video after.  

Do 

The “do” phase of PDSA ensured the above-listed plan was conducted (Langley et al., 

2009). Participants were encouraged to express feedback to the quality improvement leader to 

conduct changes to the Apfel assessment document or the PONV educational video. The chief 

CRNA reviewed both the proposed change to the Apfel documentation as well as the proposed 

change to the Apfel documentation and the educational video at St. Mary’s Hospital and 

Regional Director for Arizona Anesthesia Solutions (AzAS). Problems encountered were 

recognized, and appropriate changes were made based on this feedback. From there, the video 

was reviewed by AzAS CRNA participants, with those individuals completing surveys. This 

process also initiated initial data collection and analysis.  

Study 

In the “study” phase, a complete data analysis of the surveyed participant responses was 

performed (Langley et al., 2009). Actual data verses predicted outcomes were reviewed, and a 

summary of what was learned throughout the PDSA process thus far was conducted. 
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Act 

The “act” phase encompassed the quality improvement leader reviewing the data 

gleaned, information learned, and processing the PDSA as a whole (Langley et al., 2009). Then, 

appropriate changes regarding the intervention were determined in order to achieve desired 

outcomes. Also, after viewing the data and statistical analysis an assessment of process success 

was conducted, and no changes were made. If necessary, the PDSA cycle could have been 

repeated until overall goals were met or kept the same and shared with a wider audience if 

effective.  

Setting and Stakeholders 

This QI project was performed at Carondelet St. Mary’s Hospital, a 440 licensed bed 

facility located in Tucson, Arizona (Carondelet, 2021). St. Mary’s is one of the oldest hospitals 

in Arizona, dating back to the 1870s. Tucson is the largest city in Pima County, with 545,987 

and 1.04 million citizens, respectively. Tucson’s largest ethnic groups include 51.1% White 

(Non-Hispanic), 24.8% White (Hispanic), 7.82% Other (Hispanic), 2.75% Asian (non-Hispanic), 

3.88% American Indian and Alaska Native, and 3.35% African American (Non-Hispanic) 

(DataUSA, n.d.). Procedures commonly performed in the operating room at St. Mary’s hospital 

are orthopedic, general, colorectal, vascular, and bariatric surgeries. The hospital-based surgical 

department serves various patients of all ages, backgrounds, and income levels.  
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Figure 2 

Plan-Do-Study-Act (PDSA) Steps 

 

 

The primary stakeholders participating in this project were CRNAs. St. Mary’s Hospital 

employs the group Arizona Anesthesia Solutions (AzAS), who work as independent contractors 

to provide anesthesia for the hospital. AzAS employs CRNAs who are directly impacted by 
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changes to the paper anesthesia record with the addition of the preoperative PONV screening. 

The educational video and surveys were sent to all CRNAs within the AzAS group practicing at 

St. Mary’s Hospital. While surgical patients and post-anesthesia recovery unit (PACU) nurses 

may benefit from reduced PONV in the long term, they will not directly participate in this 

quality improvement project. 

Planning the Intervention 

The project implementation phase occurred from September 13 through September 26, 

2021. An email containing links to the instructional video and surveys were sent to anesthetists 

from Arizona Anesthesia Solutions (AzAS) who practice at St. Mary’s Hospital. AzAS is an 

anesthesia group comprised of independent anesthesia providers contracted by St. Mary’s. The 

AzAS office manager (a neutral, non-medical employee) sent emails to secure work email 

addresses to ensure they were received from an internal source and remained blinded to the QI 

project leader. This tactic was used to reduce the likelihood that the email would go unnoticed or 

be sent to spam folders. 

Once the individual accessed the email, CRNAs viewed a brief introduction highlighting 

the project's purpose, aims, and expected change to the paper charting. The email sent to 

participants is available for viewing in Appendix C. Embedded in the email was a downloadable 

video presentation using the program voice thread. The educational video contained PowerPoint 

slides with an integrated voice-over lecture. Also included in the video presentation was a brief 

verbal, written, and picture description of the project, relevance to practice, and information 

about how to conduct a preoperative Apfel assessment and where to document it. Next, a 

description of the clinical practice guideline standard number of interventions was discussed. In 
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the last portion of the video, a review of medication options specific to St. Mary’s Hospital, 

dosing parameters, as well as anesthetic techniques used to reduce PONV were outlined. The 

PowerPoint presentation can be accessed in Appendix E, and the video script is in Appendix E.  

After viewing the video, a hyperlink was provided in the email. The link sent the 

participant to the designated Qualtrics survey. A disclosure statement was provided on the first 

page of the Qualtrics survey. Participants were asked to read the disclosure in its entirety prior to 

accessing the post-pre survey (Appendix D). Within the survey (Appendix D), participants 

answer questions relating to perceptions of knowledge level related to PONV before and after 

watching the educational video presentation. Participants were also asked to rate their likelihood 

of implementing what they learned from the video in their practice. Barriers to this 

implementation plan include technological difficulties in receiving or viewing the video or 

submitting the survey, and a lack of willingness to participate. 

Participants and Recruitment 

Participants’ inclusion criteria included CRNAs within the AzAS group who provided 

anesthesia at St. Mary’s Hospital. Participants deliver anesthesia directly to patients and 

document their services regularly. AzAS CRNAs meeting inclusion criteria had anesthesia 

experience ranging from less than 1 to 15 years, held either a masters or doctoral degree, and age 

ranged from 31 to 50. Exclusion criteria included hospital staff not administering anesthesia and 

anesthesia providers who did not provide direct patient care. There were no exclusion criteria 

based on full-time, part-time, or per-diem employees. Anesthetists included in this project were 

chosen based on their willingness to participate, which is considered a convenience sample. 
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Involvement was entirely voluntary, and non-compliance with any aspect of the project was not 

penalized. 

In order to recruit participants, emails containing the project’s instructional video and 

survey link were sent to a non-medical liaison working for the AzAS group with access to email 

lists. The project leader sent email content, the educational video, and the survey link to the 

designated AzAS office manager. The AzAS office manager was a neutral, non-medical member 

of the team, who functioned as a liaison sending emails to the appropriate St. Mary’s CRNAs. 

This ensured emails were coming from an internal, trusted source and offered a blinded approach 

to the project leader. Persons collecting data did not have access to information regarding which 

individuals received the project content. The email was sent once at the beginning of the two-

week implementation timeframe and the seven-day (half-way) mark. Each email sent served as a 

project reminder for participants. 

Additionally, anesthesia providers were encouraged to participate in the email education 

using a poster in the anesthesia workroom at St. Mary’s. The attention-grabbing colorful poster 

served as a reminder for anesthetists to check their email and provided contact information of the 

project leader to answer questions related to the process. Last, upon request, verbal information 

directly from the project leader remained accessible to CRNAs during the implementation 

period.  

Consent and Ethical Considerations 

This QI project was determined not to fall into the category of human subjects research. 

After reading about the project and participant requirements, anesthetists had the option to 

complete or not complete post-video surveys, thereby making participation completely 
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voluntary. Once on the survey webpage, participants encountered a disclosure statement to 

review. In the form, anesthetists were reminded of the anonymous, voluntary manner in which 

they could choose to participate without penalty or repercussion. CRNAs who proceeded with 

the survey gave consent by voluntarily continuing forward after reading the disclosure statement. 

Supervisors from AzAS and St. Mary’s Hospital were not informed of who chose to participate 

or not participate. This information was also blinded from project leaders. Once a survey began, 

an anesthetist could stop the survey at any time, and completing and sending the survey was 

optional. 

Timeline 

A timeline was created to develop the sequential progression of the QI project (Appendix 

G). The timeline was based on approval from AzAS and the University of Arizona.  

Data Collection 

In order to assess anesthetists’ perception of information learned after the designated 

teaching, the retrospective pretest-prospective posttest survey design was implemented using 

Qualtrics as the online software. Participants rate their knowledge twice in the same survey in a 

post-pre-design, once before the intervention and once after (Simon Fraser University, n.d.). The 

difference in score determines participants’ perception of how useful they deemed the 

educational video. Each survey was performed anonymously with individual identifiers unknown 

to the QI leader. Results were sent to a password protected Qualtrics account known only to the 

QI leader.  
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Data Analysis 

Data was extracted from the Qualtrics survey using the automated data report feature. 

The project anticipated evaluating the aims using a paired t-test if the data were normally 

distributed. The alternative was to use the Wilcoxon signed rank test if this assumption was not 

met (Knapp, 2017). However, because survey responses were limited to only two options, 

project data were recoded to the nominal level, McNemar’s test was used. This test is appropriate 

when looking for differences in two groups (pre- and post-intervention scores), the nominal 

responses are in only two categories, and the same respondents answer pre- and post-survey 

items (Knapp, 2017).  

Final data gathered met the three assumptions used to conduct McNemar’s test. The first 

assumption accepts data has one categorical dependent variable with two categories and one 

categorical independent variable with two related groups (Laerd Statistics, 2018). The 

independent variable with two connected groups were CRNAs comparing themselves before and 

after watching the educational presentation. The nominal variable with two categories were 

CRNAs answering with “more than half the time” or “always.” Data analysis shifted to this 

format based on participants answering with these two nominal responses. Next, McNemar’s test 

assumes two groups of the dependent variable are mutually exclusive (Laerd Statistics, 2018). 

This means, participants were only able to choose one response to survey questions, and no 

groups could overlap. Last, McNemar’s test assumes participants are a random sample from the 

population of interest (Laerd Statistics, 2018). McNemar’s test does not have a minimum or 

maximum sample size. Because McNemar’s test is designed to compare the same individuals 
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(CRNAs before & after the video), it has a higher power to detect differences. This was an added 

benefit to using the test based on the small sample size (Wilcox, 2009).  

Rigorous efforts were used to anonymize collected and coded data with each individual 

de-identified in all datasets. Password protected Qualtrics and analysis files were used. 

Additionally, a faculty advisor was consulted to determine the appropriateness of statistical tests 

used to analyze project data. 

RESULTS 

Project implementation lasted for a two-week period from September 13 through 27, 

2021. The above-described email, which included the educational video and electronic link to the 

Qualtrics survey, was sent on the first day of implementation with the survey closing on the last 

day. An identical reminder email with both the educational content and survey link was sent 

halfway through the implementation period on September 20. Some 33 CRNA’s received the 

email with a total of eight participants. This recruitment effort yielded a 24% participation rate. 

The majority of participants graduated CRNA school within the last five years. Their age ranged 

from 31-50 years old. All but three survey questions had 1-2 missing responses. Missing data did 

not correlate with a specified pattern and were not included in the results. 

Outcomes 

Project outcomes were directly measured using Likert scale formatted survey questions 

where participants ranked their knowledge both before and after viewing the educational video 

for the first five survey questions. The survey was constructed to collect scores ranking from ‘1’ 

to ‘4’ with a score of ‘1’ meaning ‘no knowledge,’ ‘2’ meaning ‘little knowledge,’ ‘3’ meaning 



 

 
40 

‘moderate knowledge,’ and ‘4’ meaning ‘highly knowledgeable.’ The descriptive statistics can 

be viewed in Table 1. Results were analyzed using the McNemar test (Table 1). 

Table 1  

Descriptive Statistics  

Survey 
Question 

N Missing Mean Median Mode Min Max STD* 
p-

Value 

Q1: I know how to perform an Apfel assessment. 

Pre-Video 8 0 2.63 2.50 2.00 1 4 1.06 0.066 
NS* Post-Video 6 2 4.00 4.00 4.00 4 4 0.00 

Q2: I know how the Apfel score correlates to percentage of PONV risk. 

Pre-Video 7 1 2.29 2.00 2.00 1 3 0.76 0.041 Post-Video 6 2 4.00 4.00 4.00 4 4 0.00 

Q3: I know how many antiemetics the clinical practice guideline recommends to administer based on the Apfel 
score. 

Pre-Video 7 1 2.57 3.00 3.00 1 4 0.98 0.039 Post-Video 6 2 4.00 4.00 4.00 4 4 0.00 

Q4: I can list at least 6 different medications available at St. Mary’s that could be used for PONV prophylaxis.  

Pre-Video 7 1 3.14 3.00 3.00 2 4 0.69 0.102 
NS* Post-Video 6 2 4.00 4.00 4.00 4 4 0.00 

Q5: I can list at least 3 different PONV risk mitigating strategies to use on high-risk patients.  

Pre-Video 7 1 3.43 3.00 3.00 3 4 0.53 0.083 
NS* Post-Video 6 2 4.00 4.00 4.00 4 4 0.00 

Q6: I know where to perform the Apfel assessment in the St. Mary's paper documentation. 

Post-Video 8 0 1.3 1.00 1.00 1 2 0.35  

Q7: I am likely to implement the number of clinical practice guideline-recommended PONV interventions based 
on the Apfel Assessment score. 

Post-Video 8 0 3.75 4.00 4.00 3 4  

Q8: This educational video enhanced my knowledge about evidence-based PONV prevention practices. 

Post-Video 7 1 3.71 4.00 4.00 3 4  

*STD = standard deviation; NS = Not Statistically Significant 
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The first desired outcome of the educational video was to increase provider knowledge in 

how to conduct an Apfel assessment. CRNA’s rated their prior understanding with a mean score 

of 2.63, which indicates a range of moderate to little awareness. After viewing the video, all who 

answered the question rated themselves with a score of 4.00 (highly knowledgeable) with a 

standard deviation score of 0.00. This knowledge improvement was not statistically significant. 

The next outcome measured providers understanding about how to correlate the Apfel 

score to the number of appropriate prophylactic PONV strategies to be administered. Prior to the 

video, the mean response was 2.29, which corresponds with a little to moderate previous 

knowledge level. After the video, all responded with scores of 4.00, or highly knowledgeable 

(standard deviation of 0.00). This knowledge improvement was statistically significant (p = 

0.041). The question asking about the number of antiemetics recommended to be administered 

based on the Apfel score was also statistically significantly improved after viewing the video (p 

= 0.039). 

Providers rated themselves with a mean score of 3.14 or moderately knowledgeable about 

their ability to list six different antiemetic medications in the St. Mary’s formulary prior to 

watching the video. Following the video, all who responded (100%) rated themselves as 4.00 or 

highly knowledgeable (standard deviation of 0.00). The question assessing if participating 

CRNAs can list at least three different PONV risk mitigating strategies to use on high-risk 

patients improved from a mean of 3.43 to a 4.00. However, neither of these knowledge 

improvement items were not statistically significantly improved. 

Participants rated themselves only after viewing the educational content for the last 

measured outcome. CRNA’s were asked if they knew where to document the Apfel assessment 
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in the St. Mary’s anesthesia paper record using a ‘Yes’ or ‘No’ response. Answers of ‘Yes’ were 

denoted as a score of ‘1’ and ‘no’ with ‘2.’ Seven participants (87.5%) did know where to 

document the Apfel assessment, while one (12.5%) did not (standard deviation of 0.35) which 

was not statistically significant. 

This DNP project’s question sought to determine if educating, performing, and 

documenting a pre-operative Apfel assessment increased knowledge and likelihood of 

administering the recommended amount of prophylactic antiemetics by anesthesia providers. In 

addition to the above-mentioned outcomes, providers were asked how likely they were to 

implement the recommended PONV interventions into their daily practice. Answers were ranked 

from never, less than half the time, more than half the time, or always. Findings showed 25% of 

participants would implement recommendations more than half the time, and 75% would always 

implement. When asked if the educational presentation enhanced knowledge of evidence based 

PONV prevention practices, 25% agreed, 62.5% strongly agreed, and 12% of the data was 

missing. Following the statistical review, the data correlated to a strong increase in knowledge 

for every measured outcome, aim, and project question. 

DISCUSSION 

Summary 

Prior to implementation, St. Mary’s anesthesia records did not contain an assessment 

space to document PONV risk. Antiemetic administration was performed on an individualized 

basis with minimal knowledge of updated clinical practice guideline recommendations. 

According to the literature review, adhering to SAMBA recommendations, including PONV risk 
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stratification and documentation and administering recommended antiemetic prophylaxis, 

reduces PONV prevalence (Gan et al., 2020). 

Following implementation, an Apfel assessment was added to the documentation with 

anesthesia providers participating in additional PONV education. Of those who participated, 

CRNA’s reported a willingness to assess and document Apfel assessments, administer 

recommended antiemetics per the SAMBA CPG. They found the provided educational content 

enhanced their clinical practice. Prior to this QI project, CRNA’s reported little to moderate 

knowledge level in performing Apfel assessments, how the Apfel score correlates to PONV risk, 

and how many antiemetics to administer based on the Apfel score. CRNA’s reported a moderate 

knowledge level in their ability to list six different antiemetics in the St. Mary’s formulary to be 

used for PONV prophylaxis. Following the teaching exercise, providers reported a high level of 

knowledge among these categories unanimously. 

The data demonstrated enhanced provider knowledge in every aspect of PONV 

assessment, documentation, and treatment strategies. Additionally, anesthesia providers reported 

a lower than expected pre-education level of knowledge in PONV prophylaxis. These results 

both affirm the benefits of the educational video and the presence of the Apfel assessment in a 

permanent role in the anesthesia documentation. Because the educational presentation was a 

successful tool and significantly increased provider’s level of knowledge, this project supports 

that viewing the video should be implemented as a structured requirement to all anesthesia 

providers at St. Mary’s moving forward.  
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Key Findings 

We found statistically improved CRNA knowledge and evidence-based practices after the 

study intervention was administered. The findings of increased anesthesia provider knowledge 

following the project’s educational video viewing are encouraging. Therefore, the intervention 

was perceived to be beneficial in reaching the outlined outcomes of the project. Findings 

overwhelmingly revealed strength in the concise, accessible, and pertinent information presented 

in the educational video. The presentation increased awareness and practicality of intervention 

application. Because of the educational content and ease of use, the Apfel assessment in the 

paper documentation strengthened the provider’s willingness to participate in the desired 

outcomes. 

While the design of the Apfel assessment proved to increase provider ease of use, the 

location in the documentation is a perceived weakness. The Apfel assessment is meant to be 

performed during the preoperative interview prior to the patient undergoing anesthesia. While it 

is possible to document the assessment in its current location on the postoperative billing form 

during the preoperative period, placing it on the preoperative assessment form would eliminate 

confusion and increase use. The Apfel assessment was not placed on the preoperative evaluation 

form due to the document’s lack of physical space.  

Interpretation 

Compared to results found in the literature review, participants reported a low to 

moderate baseline knowledge of both the Apfel assessment and recommended corresponding 

antiemetic dosing. SAMBA suggested in their literature review that it was not a lack of education 

as to why preoperative assessments and antiemetic dosing divergence occurs. Instead, they 
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proposed a resistance to change and difficulty deviating from established practice standards (Gan 

et al., 2020). CRNA’s at St. Mary’s did not follow this trend. Findings reported an overwhelming 

willingness to participate and a lack of knowledge prior to watching the educational video. This 

suggests a standardized approach utilized by this DNP project could be used again with PONV 

content and future QI projects.  

Based on the survey results and data interpretation, this DNP project's question is yes; 

educating, performing, and documenting a pre-operative Apfel assessment to AzAS CRNAs at 

St. Mary’s Hospital increases knowledge and likelihood of administering the recommended 

amount of prophylactic antiemetics by anesthesia providers. 

Implications 

Practice 

Based on current findings, the practice changes and education were deemed beneficial 

and should be continued. The Apfel assessment should remain in the paper documentation with 

newly hired anesthesia providers watching the provided educational video during the orientation 

period. This tactic will ensure CRNA’s new to AzAS know how and where to document an 

Apfel assessment in addition to understanding the St. Mary’s adopted PONV practice standards. 

After viewing the educational content, CRNA’s requested a printed version of antiemetic 

medication recommendations found in the video. Copies of this chart will be laminated and 

placed in each operating room for easy access during anesthesia as well as additional copies 

given to pharmacy staff.  
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Education 

A notable finding was a lack of baseline PONV education among CRNA’s who had 

graduated within the last five years. This suggests a gap in graduate program curricula across 

multiple CRNA schools. In order to improve future CRNA training, graduate students should be 

required to view this educational content prior to entry into anesthesia practice. Educational 

content was free to create and easy to access and comprehend. In addition, the video was brief 

and viewable across multiple devices and media platforms, thereby increasing convenience and 

likelihood of participation if it were to become mandatory in a school curriculum or new hire 

orientation.  

Research 

An abundance of research already correlates Apfel assessment documentation, SAMBA 

guideline adherence, and reducing PONV. Based on the findings in this project, a future DNP 

project could be conducted to evaluate how well information learned in the video was retained. 

Student nurse anesthetists (SRNA’s) could watch the educational content during their last 

semester of training with a follow-up survey assessing retention six months later upon entry into 

practice. This strategy would assess improvement in PONV educational curriculum as well as the 

retention power of the video content.  

Policy 

When comparing information gleaned from this exercise to current data in the literature, 

this quality improvement project could be reproduced in facilities that do and do not document a 

PONV risk assessment. Just as intervention continuation has already been recommended at St. 

Mary’s, institutions delivering anesthesia can add the educational video and Apfel assessments to 
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preoperative documentation at little to no cost. Not only did the described education enhance 

knowledge of important PONV parameters, current literature overwhelmingly also supports risk 

assessment documentation and SAMBA guideline adherence.  

Limitations 

Small sample size was the major limitation of this DNP project. Because AzAS providers 

are independent contractors, the majority of the 33 possible participants do not regularly practice 

at St. Mary’s thus devaluing in person reminders. Efforts were made to increase participation by 

sending out a second email during the half way point in implementation as well as reminder 

signs posted in the St. Mary’s anesthesia work room. While the educational video was 

convenient in many regards, the one-way communication style did not allow for a question-and-

answer period. Feedback from participants included requests for an interactive in-person 

educational session to discuss further implications outside the video content.  

DNP Essentials Addressed 

DNP Essential I: Scientific Foundations 

This DNP project possessed strong ties to scientific foundations through educating 

providers about the pathophysiology and pharmacology of antiemetics and PONV. Anesthesia 

providers cannot safely follow SAMBA guidelines without a thorough understanding of drug 

interactions with concurrent medications and diagnoses. By reinforcing the described scientific 

underpinnings, providers can make appropriate medication choices tailored to each patient.  

DNP Essential II: Organizational and Systems Leadership 

Through collaboration with organizational leaders at St. Mary’s Hospital, this project 

focused on QI identified on an institutional level. Working towards reducing PONV promotes 
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patient safety and practice excellence in the surgical patient population. Advocating for practice 

changes and education on a department level embodies organization and systems leadership 

criteria outlined as an essential skill for DNP prepared providers.  

DNP Essential III: Clinical Scholarship and Evidence-Based Practice 

Through identifying a need, performing a thorough literature review, and implementing 

an intervention based on the most up to date resources, this project defined evidence-based 

practice. Incorporating an evidence-based assessment tool into the anesthesia documentation 

while also educating participants on established PONV treatment guidelines embodied the 

practice of clinical scholarship.  

Conclusions 

Plan for Sustainability 

This DNP project found that anesthesia providers who are educated on clinical tools to 

assess, document and prevent PONV gain knowledge and willingness to implement evidence 

based clinical practice guidelines. Therefore, one strategy to sustain the integrity of this exercise 

is to maintain the Apfel assessment in the St. Mary’s anesthesia documentation. Moving forward, 

the educational video will be available for department leaders to supply to newly hired CRNA’s 

with information on adopted PONV practice standards. The video content will also be available 

for any anesthesia provider or interested surgical department staff member to view at no cost.  

Plan for Dissemination 

After a meeting with the St. Mary’s chief CRNA to discuss results and dissemination, an 

in-person anesthesia department meeting was requested. This meeting will offer the opportunity 

to reach staff who did not participate in the exercise as well as offer a discussion period to 
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solidify knowledge and practice changes further. At that time, recommendations for future 

sustainability and video access will be formally addressed to anesthesia department leaders both 

verbally and in written form. 

A poster presentation will be used to disseminate project findings on an academic level. 

This poster will be presented to organization leaders at St. Mary’s Hospital as well as statewide 

to Arizona CRNA’s at the Arizona Association of Nurse Anesthetists (AZANA) spring 

conference. Strategies gleaned from this project can be tailored to multiple institutions and 

practice sites to improve PONV prevention practice standards. 

The goal of all anesthesia practitioners is to ensure patients emerge from their anesthetic 

as safely and comfortably as possible. When provided with the tools and education to administer 

PONV reducing anesthesia, CRNA’s were willing and eager to implement evidence-based 

strategies. This project’s QI tactics were usable, convenient, and cheap. In this regard, it was 

shown that St. Mary’s CRNA’s are willing to improve the patient surgical experience. After 

project implementation, St. Mary’s anesthesia providers are better equipped to improve PONV in 

their patients and shown the benefit and relative simplicity of quality improvement. Hopefully, in 

the future, quality improvement (QI) will be readily used to create a culture of practice 

excellence for years to come. 
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APPENDIX A: 

SITE APPROVAL/THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD 

DETERMINATION LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE STATEMENT) 
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Disclosure Statement: 

Participation in this survey is voluntary, anonymous, and confidential. No punitive measures will 

be taken whether or not anesthetists choose to participate. The submission of the survey indicates 

that you voluntarily consent to participate in this project. Your participation has no effect on your 

current or future employment at St. Mary’s Hospital or Arizona Anesthesia Solutions (AzAS). 
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL AND FLYER, WORK ROOM 

POSTER) 
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Dear AzAS Anesthesia Providers, 
 
My name is Tana Shields, and I am a student in the University of Arizona Doctor of Nursing 
Practice (DNP) in Nurse Anesthesia program. I am leading a quality improvement project at St. 
Mary’s Hospital on post-operative nausea and vomiting (PONV) prevention. Although PONV is 
a widely studied area in anesthesiology, PONV prevalence still remains as high as 30% of all 
surgical patients, making this topic an ongoing relevant issue. The first step in PONV prevention 
is identifying risk factors during the pre-operative assessment. Currently, the anesthesia paper 
documentation at St. Mary’s does not include a PONV pre-op assessment. The aim of this 
project is: 
 
1. To add a PONV risk assessment (Apfel assessment and score) to the paper record. 
 
2. To bring awareness to the recommended quantity of prophylactic techniques as endorsed by 
the Society of Ambulatory Anesthesia (SAMBA) using the Apfel score. 
 
3. Lastly, participants will be educated on updated 2020 clinical practice guideline 
recommendations and treatment strategies. 
 
Those who choose to participate the quality improvement project will watch a brief video and 
perform an anonymous short survey to assess knowledge gained after viewing the educational 
material. Participation is voluntary, anonymous, and confidential. No punitive measures will be 
taken whether or not anesthetists choose to participate. The submission of the survey indicates 
that you voluntarily consent to participate in this project. Your participation has no effect on your 
current or future employment at St. Mary’s Hospital or Arizona Anesthesia Solutions (AzAS). 
Both the video and survey links are attached to this email.  
 
Thank you for your time and consideration. Your participation is greatly appreciated and will 
help influence future quality improvement with AzAS at St. Mary’s Hospital as well as enhance 
my graduate education. Should you have questions regarding the changes to documentation, the 
video or survey, please contact me via email at tanashields@email.arizona.edu.  
 
 
Sincerely, 
 
Tana Shields, RN, BSN, CCRN-CSC 
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APPENDIX D: 

EVALUATION INSTRUMENTS (POST-PRE-SURVEY) 
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Please answer all questions to the best of your ability, reflecting your current and future 
practice with Arizona Anesthesia Solutions (AzAS) as it applies to St. Mary’s Hospital. All 
responses are helpful in determining quality and effectiveness of this learning activity. Survey 
responses will remain confidential, anonymous, and non-punitive. Results of this survey will 
be used solely for the purpose of this project and will not impact your employment with AzAS 
at St. Mary’s Hospital. By moving on with this assessment, you agree to the above mentioned 
terms and are deemed a voluntary participant. 
 
For each of the topics listed below, please select the number that indicates your level of 
knowledge both before and after completing the presentation: 
1= None – have no knowledge of the content 
2= Low –know very little about the content 
3= Moderate—have basic knowledge, but there is more to learn 
4= High—consider myself very knowledgeable  
 
How do you rate your 
knowledge about the following 
topics: 

Knowledge BEFORE 
the Presentation 

Knowledge AFTER the 
presentation 

1 2 3 4 1 2 3 4 
1. I know how to perform an Apfel 
assessment. 

        

2. I know how the Apfel score 
correlates to percentage of PONV 
risk. 

        

3. I know how many antiemetics 
the clinical practice guideline 
recommends to administer based 
on Apfel score. 

        

4. I can list 6 different medications 
available at St. Mary’s that could 
be used for PONV prophylaxis. 

        

5. I can list 3 different PONV risk 
mitigating strategies to use on 
high-risk patients. 

        

 
6. I know where to perform the Apfel assessment on the St. Mary’s paper documentation. 

o Yes 
o No 

7. I am likely to implement the number of clinical practice guideline-recommended PONV 
interventions based on the Apfel assessment score. 

o Never 
o Less than half the time 
o More than half the time 
o Always 
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8. This educational video enhanced my knowledge about evidence-based PONV prevention 
practices. 

o Strongly disagree 
o Disagree 
o Agree 
o Strongly Agree 
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APPENDIX E: 

PARTICIPANT MATERIAL (POWERPOINT PRESENTATION AND SCRIPT) 

 



 

 
63 

 



 

 
64 

 



 

 
65 

 



 

 
66 

 



 

 
67 

 



 

 
68 

 



 

 
69 

 
  



 

 
70 

VIDEO PRESENTATION SCRIPT 
Slide 1:  

Hello, my name is Tana Shields, and this is the educational segment of my DNP Project 

titled, “EVALUATION OF A SCREENING TOOL TO PREVENT POST-OPERATIVE 

NAUSEA AND VOMITING.”  

Slide 2:  

PONV is a widely studied topic in anesthesiology with well-known triggers and risk 

factors. Post-operative nausea and vomiting, when left undertreated, can cause significant harm 

to both patients and healthcare institutions. Nausea and vomiting contribute to significant patient 

distress after surgery. On average, patients experiencing PONV stay in the PACU 60 to 180 

minutes longer than patients without PONV (Smith & Ruth-Sahd, 2016). Additionally, PONV is 

associated with decreased patient satisfaction scores and is the leading cause of unanticipated 

outpatient surgery overnight admissions (Gan et al., 2020). As of 2020, PONV prevalence is still 

as high as 30% in the general surgical population with an 80% prevalence in high-risk groups.  

Slide 3: 

Pre-operative risk score calculation has been shown to reduce PONV rates at an 

institutional level and is used to inform and guide therapy (Gan et al., 2020). According to the 

Society for Ambulatory Anesthesia (SAMBA), evidence shows guideline utilization decreases 

PONV prevalence; however, adherence is a long standing obstacle with data lacking in 

compliance strategies. Despite knowledge of prophylactic techniques and established clinical 

practice guidelines, commitment to PONV identification and treatment algorithms is historically 

low, with between a 35-50% compliance rate among anesthesia providers (Gan et al., 2020). 

SAMBA suggests it is unlikely that a lack of education is why guideline divergence occurs. 
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Instead, SAMBA found anesthesia providers had difficulty deviating from established practice 

standards.  

In order to facilitate change awareness, the Apfel pre-operative PONV assessment will 

now be included in the anesthesia paper documentation at St. Mary’s. 

Slide 4: 

The PONV pre-operative assessment that will be used is the Apfel assessment. The Apfel 

assessment is well established and has been shown to be the most desirable screening tool for its 

simplicity, sensitivity, specificity, and accuracy (Gunawan et al., 2020). It is also endorsed by the 

Society for Ambulatory Anesthesia (SAMBA) and the Enhanced Recovery After Surgery 

(ERAS) Society in the updated 2020 PONV clinical practice guideline.  

The four-question assessment and subsequent score correlate with PONV risk level and 

quantity of recommended prophylactic strategies to be used. Risk factors evaluated in the Apfel 

assessment are female gender, nonsmoking status, history of PONV or motion sickness, and 

predicted use of postoperative opioids. As you can see by this graph, low-risk scores of zero and 

one still correlate with 10% and 20% baseline risk, respectively. Moderate risk is appreciated by 

a score of two and is associated with a 40% PONV risk. Scores of 3 and 4 are deemed high-risk 

for PONV and correlate to a 60 and 80% risk level.  

It is newly recommended in the 2020 guideline that patients with a score of one on the 

Apfel assessment still receive two prophylactic agents. This decision is based on evidence of 

underutilization of prophylaxis in low-risk patients as well as appraisal of available antiemetic 

safety data (Gan et al., 2020). Furthermore, the clinical practice guideline recommends Apfel 
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scores of 1-2 receive at least two prophylactic agents and scores greater than 2 receive 3-4 agents 

(Gan et al., 2020).  

Slide 5: 

The space to document the Apfel assessment will be located at the bottom of the CMS 

form and will ideally be performed preoperatively to allow time to give the appropriate amount 

of prophylactic medications.  

Slide 6: 

The 2020 PONV CPG endorses a five-step algorithm to reduce PONV prevalence. The 

first step is identifying risk factors by utilizing the Apfel risk assessment tool. Based on low, 

medium, or high-risk level, the anesthetist decides if risk mitigation strategies should be applied 

to their anesthetic plan. The third item on the algorithm incorporates using the risk stratification 

strategy as previously discussed. The fourth step is choosing prophylactic medications. Agent 

quantity should be chosen based on risk stratification while agent type and timing is chosen 

based on the anesthetists skilled assessment of the agent side effect profile and the patient’s 

underlying health status. Finally, rescue treatments ordered for the PACU should be from a 

different class compared to previously administered agents to facilitate a multimodal strategy. 

Slide 7: 

Strategies to reduce baseline risk revolve around minimizing the use of nausea provoking 

agents. This includes minimizing use of volatile anesthetics, nitrous oxide, etomidate, opioids, 

and high dose neostigmine which are all dose dependent nausea provoking agents. One such 

strategy is to use a propofol infusion along with the volatile anesthetic to reduce amount gas 

given during the procedure. The provider may also consider using straight TIVA, regional 
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anesthesia, or opioid sparing multimodal analgesia to reduce amount of nausea provoking agents 

administered. Risk mitigation strategies are used in conjunction with Apfel score to drive 

antiemetic prophylaxis administration. 

Slide 8: 

While the next few slides are most likely not new information, they are meant to serve as 

a refresher on the latest evidence compared to what medications are available for use in the St. 

Mary’s drug formulary. This slide depicts a brief list of multimodal analgesics reviewed by 

makers of the PONV CPG. They found, using multimodal analgesics are shown to both reduce 

opioid consumption and PONV depending on the agent, dose, and timing. This table highlights 

acetaminophen, NSAIDs, Cox-2 Inhibitors, Dexmedetomidine, and IV lidocaine administration.  

Slide 9: 

Once baseline risk score has been evaluated, the next step is selecting the appropriate 

quantity and type of antiemetic from different classes. The following list are options of 

medications and recommended doses that are available for use at St. Mary’s. The 5-HT3 receptor 

antagonist ondansetron is a commonly used, gold standard in PONV prophylaxis and rescue 

treatment. Also commonly utilized is the corticosteroid dexamethasone. Of note, for PONV 

prophylaxis specifically, there was no difference in reduced PONV between 4-5 mg dosing 

verses 8-10 mg according to the CPG. It’s recommended administration timing is at the start of 

the case. Diphenhydramine was also reviewed. Studies revealed only the 50 mg IV dose was 

found to reduce PONV compared to 25 mg and the placebo doses. No difference was found in 

the quality of recovery after the 50 mg dose compared to the placebo.  
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Slide 10: 

Promethazine has proven beneficial when used in the appropriate patient and setting. In 

fact, promethazine is one of the few antiemetics evidence has shown to be effective for 

established PONV. A 6.25 mg IV dose was shown as effective in treating established PONV 

compared to higher doses, with less sedative effects. Of note, the FDA has issued a black box 

warning regarding infiltration tissue damage, and it is the reason IV promethazine has been 

removed from the PACU pyxis and anesthesia order set at St. Mary’s. Because of this, the FDA 

states the preferred route of administration of promethazine is deep intramuscular. If 

administered IV, they recommend diluting to no more than 25 mg/ml and administer no faster 

than 25 mg/minute into a solid, well assessed IV site. Conversely, when administered prior to 

surgery both scopolamine and gabapentin can reduce PONV while propofol in small 10-20 mg 

doses can work as a rescue antiemetic postoperatively. This agent should be used with caution 

for excessive sedation and should be supplemented as propofol has short lasting effects. 

Slide 11: 

Historically, dopamine antagonists like droperidol and haloperidol have been used with 

caution due to the black box warning of significant QTc prolongation in droperidol. Haloperidol 

specifically has been shown to have a similar side effect profile and efficacy to ondansetron, 

making it a desirable option for a multimodal prophylactic strategy. Administering Haldol during 

the beginning of the procedure reduces the chances of excessive sedation and delayed wakeup.  

Slide 12: 

I hope this presentation has proven beneficial and brought awareness to recent updates in 

the SAMBA and St. Mary’s PONV protocols. Overall, I’d like anesthetists who viewed this 
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video to take away a renewed perception on the importance of properly screening and treating 

patients for PONV. Located in the email where you found this video is a link to a brief 

anonymous survey about the value of this presentation. This survey relays the data I need to 

complete my DNP project. Your participation is greatly appreciated to further enhance my 

educational pursuits as well as future quality improvement projects at St. Mary’s. Thank you! 
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APPENDIX F: 

CHART AUDIT FORMS (PAPER CHART REVISION) 
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APPENDIX G: 

PROJECT TIMELINE 
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Completion 
Date 

Planning 
Pre-

Implementation 
Implementation Evaluation 

May 5, 2021 
Obtain project 
approval letter from 
AzAS Chief CRNA 
at St. Mary’s 

   

May 12, 2021 Submit proposal to 
project chair 

   

May 17, 2021 
 Obtain approval 

from committee 
chair 

  

June 15, 2021 
Send project 
proposal paper to 
DNP Committee 

   

June 30, 2021  Defend project 
proposal 

  

July 14, 2021 

 Submit project 
proposal to 
University of 
Arizona IRB 
Committee 

  

July 31, 2021 

-Create and record 
instructional video 
-Print multiple 
copies of 
documentation 
change  
-Add survey to the 
Qualtrics program 

   

September 6, 2021 

-Send finalized 
email with 
embedded video 
and survey to AzAS 
liaison 
-Print copies of new 
Anesthesia 
Documentation 
paper with the 
addition of the 
Apfel assessment  

   

September 13 - 27, 
2021 

  Implement 
-roll out new 
documentation 
-Collect Data 

 

October 2, 2021    Analyze Data 

February 25 – 
March 4 

   Final defense 
presentation of 
results 
 
Executive summary 
submitted 
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APPENDIX H: 

LITERATURE REVIEW GRID 
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Pub. Year 
Author’s Last 

Name 
Title of 

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

2017 
 
Bruderer, U., 
Fisler, A., 
Steurer, M. P., 
Steurer, M., & 
Dullenkopf, A. 

Post-discharge 
nausea and 
vomiting after 
total intravenous 
anaesthesia and 
standardised 
PONV 
prophylaxis for 
ambulatory 
surgery. 

Randomized 
control trial 
(RCT) 

If a standardized approach was used for 
PONV prophylaxis less than 10% of patients 
experienced PDNV. This is compared to 
overall incidence of PDNV of 37% in a large 
multi-center study performed in 2012. The 
Apfel assessment was used to screen and 
implement a quantified antiemetic strategy 
based on 2014 guidelines. 

Researchers created a standardized approach to 
using both the Apfel score and corresponding 
antiemetic agent quantity along with total IV 
anesthesia (TIVA). They used both risk 
stratification (antiemetic quantity based on 
score) and risk mitigation (TIVA). Using this 
dual technique reduced PONV and post-
discharge nausea and vomiting (PDNV) in their 
population.  
 
PONV is much more heavily studied, especially 
in the inpatient surgical population. Because the 
majority of the patients at St. Mary’s will be 
getting outpatient procedures, this information is 
pertinent to understand.  
 
Post discharge nausea and vomiting was 
discussed in this RCT as they were exploring 
outpatient surgeries. Even with opioid use, 
TIVA and giving antiemetics based on risk 
score significantly impacted PDNV scores up to 
48 hours after surgery.  

2018 
 
De Silva, N., 
Douglas, S., & 
Cheung, K. 

Risk reduction and 
management of 
postoperative 
nausea and 
vomiting (PONV): 
A retrospective 
audit 

Observational Australian system audited charts of 207 
people. Themes emerged with their current 
PONV prophylactic strategies. There were a 
low number of Apfel scores documented 
(10%). Highest rate of PONV was the group 
that received less PONV prophylaxis than 
recommended by SAMBA (60%). Patients 
who received more than required by samba 
had lowest PONV rate.  
 

This study showed it is common for anesthesia 
providers to skip preoperative PONV 
assessments.  
 
Patient’s benefitted from following CPG 
(SAMBA) guidelines for risk stratification 
techniques.  
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Pub. Year 
Author’s Last 

Name 
Title of 

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

2020 
 
Gan, T. J., 
Belani, K. G., 
Bergese, S., 
Chung, F., 
Diemunsch, P., 
Habib, A. S., Jin, 
Z., Kovac, A. L., 
Meyer, T. A., 
Urman, R. D., 
Apfel, C. C., 
Ayad, S., 
Beagley, L., 
Candiotti, K., 
Englesakis, M., 
Hedrick, T. L., 
Kranke, P., Lee, 
S., Lipman, D., 
Minkowitz, H. 
S., Morton, J., & 
Philip, B. K. 

Fourth consensus 
guidelines for the 
management of 
postoperative 
nausea and 
vomiting 
 

Systematic 
review 
 

Outcomes included a list of updated 
guidelines: 
 
1) Identifying risk for PONV 
2) Reduce baseline risk factors for PONV 
3) Administer PONV prophylaxis using 1 to 2 
interventions in adults with moderate risk for 
PONV 
4) Administer prophylactic therapy with 
combination interventions/multimodal therapy 
in patients at high-risk for PONV 
5) Administer prophylactic antiemetic therapy 
to children at increased risk for PONV; as in 
adults, use of combination therapy is most 
effective 
6) Provide antiemetic treatment to patients 
with PONV who did not receive prophylaxis 
or whom prophylaxis failed 
7) Ensure PONV prevention and treatment is 
implemented in the clinical setting 
8) Use general multimodal prevention to 
facilitate implementation of PONV policies 

It is pertinent to include current practice 
guidelines into the project because it outlines 
recommendations for prophylactic medications, 
their uses, and side effects. By knowing what 
the current standards are in practice, I can 
formulate the best strategy to implement the best 
screening tool for PONV. 
 
The guidelines endorse using the Apfel 
assessment as the preferred screening method. 
 
Gan et al. (2020) also discuss specific 
medications, their doses, best timing to 
administer, and level of evidence for each.  
PDNV and pediatric PONV prophylaxis are 
included in the updated guideline. Risk 
stratification and techniques are similar 
compared to the general adult with the exception 
of dosing parameters.  
 
Guidelines state PONV prophylaxis is often 
underutilized and outlines institution wide 
implementation strategies for a PONV protocol. 

2020  
 
Gunawan, M.Y., 
Utariani, A., 
Maulydia, M., 
Surgean 
Veterini, A. 
 

Sensitivity and 
specificity 
comparison 
between Apfel, 
Koivuranta, and 
Sinclair score as 
PONV predictor in 
post general 
anesthesia patient 

Cross-
sectional study 

In comparing the Apfel, Koivuranta, and 
Sinclair scores to predict PONV, the Apfel 
score was shown to be the most accurate and 
has a simpler score determination variable. 
 
The Apfel score had the greatest simplicity, as 
well as highest specificity and sensitivity 
compared to the Koivuranta and Sinclair. 

These results confirm the Apfel score will be the 
best to use to determine PONV risk status 
preoperatively. Not only is it simple to use, but 
it can predict chances of nausea occurrence with 
greater sensitivity and specificity than other 
available screening techniques.  
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Pub. Year 
Author’s Last 

Name 
Title of 

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

This study in conjunction with the agreement in 
the CPG solidify the choice for the Apfel 
assessment to be included in the project.  

2019 
 
Hans-Jörg, G., 
Sascha, W., 
Jonathan, Z., 
Antje, P., Anna, 
K., Andreas, L., 
& Thomas, S. 

Standardized 
electronic 
algorithms for 
monitoring 
prophylaxis of 
postoperative 
nausea and 
vomiting 

Observational Retrospective chart review (10,604 pts). 
Adherence to SAMBA guidelines was low 
(54%). Twenty-six percent received an 
insufficient amount of prophylaxis, of which 
11% experienced PONV. These are despite 
computerized anesthesia charting decision 
support software. This was done by a pop-up 
reminder at the beginning of the procedure. 

This topic is still relevant to discuss because 
anesthesia providers historically are not 
following SAMBA guidelines to reduce PONV. 

2019 
 
Hutson, L. R., 
Ragsdale, S. A., 
& Vacula, B. B. 
 

Relation of 
improved 
postoperative 
nausea/vomiting 
quality metric to 
physician 
incentive pay 

Observational 
study 

Two interventions:  
-An EMR “pop up” to remind anesthesia 
providers to administer two prophylactic 
antiemetics perioperatively in at risk patients. 
-An established 1.75% salary remuneration to 
anesthesia providers who showed to provide 
PONV prophylaxis to a minimum of 93.8% 
high-risk patients. 
 
Results showed an increase of PONV 
prophylaxis interventions by providers as well 
as a decrease in PONV and need for rescue 
antiemetics in PACU. 

The idea of monetary incentives and EMR 
reminders highlight the benefit of implementing 
a PONV screening tool. An EMR “pop up” for 
preoperative nurses and/or anesthesia providers 
will remind them not only to do the PONV 
screening, but to administer the necessary 
prophylactic medications. I will use a paper 
preoperative screening which will have the same 
effect but will not be as convenient. Monetary 
incentives are also ideal but not feasible at this 
time.  

2020 
 
Keeth, S., 
D'Errico, E., & 
Champlin, A. M. 

A nurse-led 
evidence-based 
practice protocol 
to reduce 
postoperative 
nausea and 

Quality 
improvement 

EBP protocol to reduce PONV in bariatric 
surgery. Implemented a care “bundle” for 
PONV. Used Apfel score. Scores of 3-4 
(High-risk) who received the full bundle had a 
clinically significantly reduced PONV 
compared to if they received only partial. 

This project shows that PONV prophylactic 
strategies do work when used but can have low 
compliance rates. Consideration will need to be 
taken when creating a project design. 
Participants need to remain engaged.  
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Pub. Year 
Author’s Last 

Name 
Title of 

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

vomiting in the 
bariatric surgery 
patient. 

They also found decreased length of stay after 
bundle was implemented. Low compliance 
with bundle (57%) was also recorded.  

2020 
 
Klenke, S., de 
Vries, G. J., 
Schiefer, L., 
Seyffert, N., 
Bachmann, H. 
S., Peters, J., & 
Frey, U. H. 

Genetic 
contribution to 
PONV risk 

Observational Retrospective chart review to determine if 
genetic testing could predict PONV. The 
presence of the gene KCNB2 rs349358 is an 
independent PONV predictor and a genetic 
risk score has a similar impact on PONV 
susceptibility compared to Apfel (could be the 
future of prophylaxis). 

This study revealed in the future, genetic 
markers may be able to reveal PONV risk. 
Currently this cannot be utilized in a feasible 
way but could play a role in the future.  

2019 
 
Laskin, D. M., 
Carrico, C. K., & 
Wood, J. 

Predicting 
postoperative 
nausea and 
vomiting in 
patients 
undergoing oral 
and maxillofacial 
surgery 

Observational Assessing a randomly selected group via 
retrospective chart review. The Apfel score 
was compared to data gathered from the chart 
specifically related to maxillofacial surgery 
(OMFS). Adding age, type of surgery, limited 
mouth opening, to the Apfel score can help 
predict PONV in OMFS. 

This study added maxillofacial surgery specific 
items to the pre-op Apfel assessment to see if 
adding more predictors would help identify at 
risk maxillofacial patients. They found adding 
risk factors of young age, anesthesia operation 
time, and use oof maxillomandibular fixation 
(MMF) to the Apfel assessment better predicted 
PONV. 
 
This is good to know, but not completely 
applicable. Other risk factors for PONV exist, 
however, the Apfel score is more likely to be 
used in a widespread surgical population like at 
St. Mary’s.  

2016 
 
Smith, C.A., & 
Ruth-Sahd, L. 

Reducing the 
incidence of 
postoperative 
nausea and 

Systematic 
review and 
meta-analysis 

Main themes identified: 
• Patients at high-risk for PONV need to be 

identified before surgery 

This article affirmed preoperative screening 
reduces PONV incidence. It brought up an 
interesting point that adherence by anesthesia 
providers can be difficult. This article suggested 
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Pub. Year 
Author’s Last 

Name 
Title of 

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

vomiting begins 
with risk 
screening: An 
evaluation of the 
evidence 

• Targeted, multimodal prophylaxis reduces 
incidence of PONV 

• Many facilities found it challenging for 
providers to adhere to prophylactic 
protocols. Lack of compliance with 
PONV protocols and policies undermined 
the ability to sustain initial reductions in 
PONV incidence achieved during initial 
implementation.  

Patients who received targeted antiemetic 
prophylaxis had less incidence of PONV in 
the PACU, this starts with preoperative 
screening.  

perioperative nurses take an active role in the 
preoperative screening and documentation 
process.  
 
PONV can increase PACU stay from 60-180 
minutes per patient. This increases cost of care, 
complications, and decreased patient 
satisfaction. Absence of complication and 
patient satisfaction are now tied to 
reimbursement for surgical care making PONV 
an important complication to prevent.  

2019 
 
Tabrizi, S., 
Malhotra, V., 
Turnbull, Z. A., 
& Goode, V. 

Implementation of 
postoperative 
nausea and 
vomiting 
guidelines for 
female adult 
patients 
undergoing 
anesthesia during 
gynecologic and 
breast surgery in 
an ambulatory 
setting 

Quality 
improvement 

Assessed 294 adult gynecological or breast 
surgery patients. Assessed PONV in PACU 
and compliance to Apfel score in pre-
anesthesia eval. After education, they found 
significantly increased pre-operative Apfel 
documentation (43 à 63% before vs after). 
They created an algorithm based on Apfel 
score. 

This project affirms my project design. 
Educating and adding an Apfel assessment not 
only improved documentation rate but also 
PONV prevalence. This paper can help guide 
the current quality improvement project because 
its design is similar.  
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