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Abstract 

Problem & Purpose: The postoperative nausea and vomiting rates at a university teaching hospital 

have consistently been 3.5-5% higher than the medical system’s average. Postoperative nausea 

and vomiting can lead to an increased length of hospital stay and thus increased cost to the hospital. 

Severe complications include suture dehiscence, esophageal rupture, aspiration, dehydration, and 

electrolyte imbalances. The purpose of this quality improvement project is to implement and 

evaluate the effectiveness of the Modified Apfel screening tool and subsequent prophylactic 

treatment in adults undergoing elective spinal surgery at a large university teaching hospital. 

Methods: A Modified Apfel screening tool and a corresponding prophylactic treatment guideline 

were made available to all anesthesia providers at a large university teaching hospital. Anesthesia 

providers used the tools to screen for postoperative nausea and vomiting risk and provided 

prophylactic treatment to adult elective spinal surgery patients. The risk scores were documented 

within the anesthesia record. Compliance with screening, prophylactic treatment, and 

postoperative nausea and vomiting occurrences were tracked via chart audits. Results: Chart audits 

were completed for 550 spinal surgery patients over a 15-week period. Median anesthesia provider 

compliance with Modified Apfel tool screening, and prophylactic treatment for a Modified Apfel 

score greater than or equal to three, was 54.5% and 69%, respectively. The median percentage of 

spinal surgery patients not requiring an antiemetic within 24 hours of surgery improved from 

82.7% (baseline) to 88.4%.  Conclusions: The implementation of the Modified Apfel screening 

tool and prophylactic treatment guideline is a feasible and sustainable intervention. Provider 

compliance with screening and treatment leads to lower postoperative nausea and vomiting rates. 

Incorporating screening tools into the preoperative assessment is an important practice for 

anesthesia providers. 
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Postoperative nausea and vomiting (PONV) is a well-known, unpleasant complication 

following anesthesia for surgical procedures. The overall prevalence of PONV is estimated to be 

27.7% worldwide and can be as high as 80% in patients considered to be high-risk (Amirshahi et 

al., 2020). If severe enough, PONV can lead to an increased length of hospital stay and thus 

increased cost to the hospital (Smith et al., 2016). Although rarely, PONV can lead to suture 

dehiscence, esophageal rupture, aspiration of gastric contents, dehydration, and electrolyte 

imbalances (Apfel et al., 2012). Furthermore, studies suggest that people of low socioeconomic 

status may receive inferior PONV prophylactic treatment compared to those of higher 

socioeconomic status (Andreae et al., 2018). Additionally, non-English speaking patients may 

have less preoperative concerns about PONV and may be less likely to receive adequate 

prophylactic treatment (Raytis et al., 2018).  

The PONV rates at a large university teaching hospital were consistently 3.5-5% higher than 

the medical system’s average. Root causes for increased PONV rates at this site include high 

staff turnover rates, lack of PONV screening, lack of standardized prophylactic treatment, and 

lack of staff education. Perceived cost increase and limited time to screen patients were also 

notable barriers. See Appendix A for a current process flow map. The purpose of this quality 

improvement (QI) project was to implement and evaluate the effectiveness of the Modified Apfel 

PONV screening tool and subsequent prophylactic treatment (see Appendix B) in adults 

undergoing elective spinal surgery at a large university teaching hospital, with the intent to 

decrease PONV rates by promoting compliance with screening and treatment. 

Literature Review 

The Apfel screening tool has been nationally endorsed by the American Association of Nurse 

Anesthetists (AANA) (Moore et al., 2021). A review of the evidence was completed to 
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determine if prophylactically treating PONV risk according to the Apfel screening tool reduces 

PONV rates in adult elective spinal surgery patients. The evidence review included one level I 

study, two level II studies, and three level III studies. Hierarchical levels were assigned 

according to the Johns Hopkins Nursing Evidence Based Practice Levels of Evidence Guidelines 

(Dang & Dearholt, 2018). All studies were given A or B ratings for overall quality based on the 

Newhouse (2006) Rating Scale for Quality of the Evidence. See Table 1 for detailed descriptions 

of the purpose, design, sample, intervention, outcomes, and results of each study. See Table 2 for 

a synthesis of the evidence and rationales for the quality ratings assigned to each study. 

A systematic review and meta-analysis of 22 prospective studies including 95,154 patients 

was conducted by Apfel et al. (2012) and found female gender, history of PONV or motion 

sickness, non-smoker, young age, duration of anesthesia with volatile anesthetics, and 

postoperative opioids to be the most reliable independent predictors of PONV. This level II, A-

quality study is the Landmark study that contributed to the development of the Apfel PONV 

screening tool. In a level II and B-quality study, Smith et al. (2016) found that the 

implementation of preoperative PONV screening using Apfel scores to guide PONV 

prophylactic treatment led to a statistically significant decrease in PONV rates and a statistically 

significant increase in PONV protocol compliance. Accepted and eligible patients included 109 

elective surgery patients undergoing general anesthesia at the time of implementation compared 

to 95 patients undergoing general anesthesia prior to implementation. Furthermore, a level III 

and B-quality study conducted by Gunawan et al. (2020) compared several PONV risk 

assessment tools and found that the Apfel screening tool was the most accurate tool for 

predicting the risk of PONV after general anesthesia in adult patients presenting for elective 
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surgery. Results were consistent with previous studies and the study recommends the use of 

Apfel scoring to detect PONV risk and provide appropriate prophylactic treatment. 

A systematic review of 32 studies conducted by Teshome et al. (2020) found that using the 

Apfel scores to create a prophylactic treatment guideline was effective for reducing PONV. This 

level III, B-quality study included systematic reviews of randomized-controlled trials (RCTs), 

meta-analyses of RCTs, RCTs, literature reviews and cross-sectional studies. Gan et al. (2020) 

created a practice guideline based on PONV risk stratification and prophylactic treatment and 

included the Apfel tool within the practice guideline. This level III, B-quality study involved 

multiple systematic reviews, RCTs with and without meta-analyses, observational studies, and a 

literature review. The most effective medications for treating PONV risk were Aprepitant, 

dexamethasone, ondansetron, droperidol and scopolamine. Finally, in a level I, B-quality study 

assessing 198 studies, Yeo et al. (2018) found that compared to a placebo, Aprepitant was a 

statistically significant and effective prophylactic antiemetic when administered one hour prior to 

general anesthesia.  

This literature review supports the use of the Apfel tool as a reliable tool for predicting 

PONV risk (Apfel et al., 2012; Gan et al., 2020; Gunawan et al., 2020). Effective prophylactic 

treatment includes Aprepitant, dexamethasone, ondansetron, droperidol, and scopolamine (Gan 

et al., 2020; Yeo et al., 2018). Finally, utilization of the Apfel tool to screen for and treat PONV 

is supported by the literature and proves to be effective in improving compliance with PONV 

protocols and reducing PONV rates (Smith et al., 2016; Teshome et al., 2020).  

Theoretical Frameworks 

The Theory of Unpleasant Symptoms (TOUS) was chosen as the middle range practice 

theory for this QI project. It was able to set the clinical foundation to explain how recognizing 
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risk factors and subsequently providing prophylactic treatment can impede the development of 

PONV. The TOUS describes the physiologic, psychologic, and situational influences on 

symptoms (Lee et al., 2017). Various physiologic factors play a role in PONV such as female 

gender, young age, history of motion sickness and/or PONV (Apfel et al., 2012). Psychologic 

factors associated with PONV include several different receptors associated with nausea and 

vomiting within the central nervous system (Zeb et al., 2020). Finally, situational factors 

associated with PONV include postoperative opioids, general anesthesia, type of surgery, and 

volatile anesthetics (Apfel et al., 2012). See Figure 1 for a visual diagram depicting how the 

practice problem of PONV was explained by the TOUS.  

The Implementation Process Framework that was used in this QI project is the Complex 

Innovation Implementation Framework (CIIF). This framework considers the organizational 

climate and the ability of several individuals to work together towards a common goal (Helfrich 

et al., 2007). Anesthesia providers and hospital administrators came together to recognize the 

problem of PONV, the deficiencies in the current practice of screening and prophylaxis, and the 

ability of the implementation policies and practices to lead to better patient outcomes. Including 

key members that played a role in PONV prophylaxis helped to achieve the structure, process, 

and outcome goals of this QI project. See Figure 2 for a visual diagram depicting the CIIF. The 

framework was tailored to the specific practice site to leverage the practice change prior to, 

during, and after implementation through continuous assessment, reinforcement, and 

sustainability of the intervention. 

Methods 

This 15-week QI project took place within the anesthesia department at a 600-bed 

metropolitan teaching hospital and affected 550 adult elective spinal surgery patients. All 
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elective spinal surgery patients over the age of 18 were included. Ethical considerations ensured 

that vulnerable patient populations were included. Extra time was spent ensuring that non-

English speaking patients were adequately interviewed, screened, and educated via qualified 

medical interpretation services. Patients with home caretakers and those unable to verbalize 

answers to screening questions were carefully assessed through conversations with caretakers, 

legal guardians, and power of attorneys. 

Through collaboration with the key stakeholders such as the chairman of anesthesia and an 

experienced CRNA, a Modified Apfel Screening tool and corresponding prophylactic treatment 

guideline was made available to all anesthesia providers (see Appendix B). The tools included 

evidence-based risk factors and prophylactic treatments that incorporated the PONV guidelines 

of the hospital’s medical system as well as the hospital’s resources. Over 100 anesthesia 

providers were involved in the practice change including anesthesiologists, certified registered 

nurse anesthetists (CRNAs), residents, and certified anesthesia assistants (CAAs). 

Upon implementation, a mass email communication was sent out as a tactic to educate 

anesthesia providers, and the Modified Apfel Screening tool and corresponding treatment 

guideline were made available to all anesthesia providers via email. Laminated tools were also 

posted near the anesthesia workstation in each operating room for easy reference. Anesthesia 

providers used the screening tool to preoperatively screen patients undergoing elective spinal 

surgery. The PONV score from the screening tool was used to prophylactically treat PONV 

according to the treatment guideline (see Appendix B). Risk scores and prophylactic treatments 

were documented within the electronic medical record (EMR) to ensure sustainability.  

Several structure, process, and outcome measures were tracked during the implementation 

period. The structure goals included the education of all anesthesia providers and the availability 
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of the Modified Apfel screening tool for each provider. Process measures included anesthesia 

provider compliance with preoperative PONV screening using the Modified Apfel screening tool 

and provider compliance with prophylactic treatment for high-risk patients. A high-risk patient 

was indicated by a Modified Apfel score greater than or equal to three. The outcome measure 

tracked during implementation was the PONV rate among the spinal surgery patients. Patients 

were considered to have PONV if an antiemetic was given within 24 hours of surgery.  

Weekly chart reviews were used to collect data on the process and outcome measures. To 

protect patient privacy and confidentiality, the data involved in this QI project were recorded on 

secure data management spreadsheets saved to a password-protected computer only accessible to 

the Doctor of Nursing Practice (DNP) student. Health Insurance Portability and Accountability 

Act (HIPAA) regulations were followed, patient data was de-identified, and the minimum 

required protected health information was accessed during chart audits. After each weekly data 

collection, data was recorded and analyzed via run charts.  

Close communication with project team members was maintained and updates were sent 

after each weekly data collection to share progress with compliance and PONV rates. A weekly 

mass email was sent by leadership to update providers on the progress and to bolster compliance 

with the project. When compliance was worse than the prior week, change champions and 

student registered nurse anesthetists (SRNAs) were recruited to encourage participation.  

Results  

The practice changes that occurred during this QI project were supported by the main 

structure and process goals. The first structure change was the creation of a Modified Apfel 

screening tool, which was made available to 100% of anesthesia providers. Another structure 

change was the PONV education for all anesthesia providers at the beginning of implementation, 
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as well as weekly education and reinforcement through mass email updates. Upon 

implementation, 100 anesthesia providers were sent an educational email and asked to respond 

with a confirmation of receipt and understanding.  

The process changes that occurred included preoperative PONV screening utilizing the 

Modified Apfel tool, intraoperative documentation of the score by anesthesia providers, and 

utilization of the score to provide prophylactic PONV treatment. Chart reviews were conducted 

for a total of 550 spinal surgery patients. A total of 300 patients (54.5%) had a documented 

Modified Apfel score within the anesthetic record. Out of the 300 patients screened, 110 spinal 

surgery patients (36.7%) had a Modified Apfel score greater than or equal to three and were 

identified as high-risk. Of the 110 high-risk patients, 76 patients (69%) were given the 

appropriate prophylactic treatment according to the treatment guideline. A total of 64 out of the 

550 spinal surgery patients required an antiemetic within 24 hours of surgery, indicating a PONV 

incidence of 11.6%.  

Compliance with screening, prophylactic treatment, and PONV rates were tracked weekly 

and analyzed via run charts. The overall median anesthesia compliance with screening was 

54.5%. The run chart for compliance with screening demonstrates a positive trend of 5 

successive points between week 6 and week 11 (see Figure 3). The median compliance for 

prophylactic treatment in high-risk patients was 69%, and most data points lie above the median 

on the run chart created for prophylactic treatment compliance (see Figure 4). There were two 

weeks in which 100% compliance with prophylactic treatment was reached, however there were 

too few runs and trends to determine any significance in prophylactic treatment compliance. 

Finally, the median PONV rates were below average, indicated by an increase in the median 

number of patients not requiring an antiemetic within 24 hours of surgery from 82.7% to 88.4%. 
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Within the PONV run chart, a shift is seen between weeks 6 and 11, where the data points are 

above average and a have positive impact on the median (see Figure 5). The compliance data 

supports that a process change occurred, and the PONV data supports a positive outcome. There 

was a notable association between the process data and the outcome data. During week 11, the 

data points for screening and treatment compliance are above the median and the percentage of 

patients not requiring an antiemetic was also above the median (see Figures 3-5).  

Unintended consequences included adding new documentation workflows for anesthesia 

providers. Some of the barriers included the education and direction of a large amount of 

anesthesia providers, high staff turnover, and the ongoing COVID-19 pandemic that shifted 

priorities away from PONV prophylaxis. Facilitators included the involvement of dedicated 

anesthesia leadership, weekly communication, utilization of change champions and SRNAs to 

reinforce compliance, adequate access to treatment options, utilization of an electronic medical 

record, and a culture receptive to evidence-based practice changes. Many of the spinal surgery 

patients were elderly and frail. One problem that was encountered was that anesthesia providers 

were hesitant to give certain prophylactic medications, such as scopolamine, to the elderly 

patients even though these patients were considered high-risk for PONV according to their score. 

Additionally, the medical system recently updated their PONV guidelines, which created some 

challenges during the implementation period and required some modifications to the original 

Apfel screening tool.  

Discussion 

The results of this project suggest that the implementation of the Modified Apfel screening 

tool and treatment guideline is feasible and improves anesthesia provider compliance with 

PONV screening and prophylactic treatment, which led to a reduction in PONV rates among 
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patients undergoing spinal surgery. This project benefitted at least the 300 spinal surgery patients 

that had documented scores. The literature supports the use of the Apfel screening tool to screen 

for and treat PONV. Previous studies report an improvement in anesthesia provider compliance 

with PONV protocols and an overall decrease in PONV rates after the implementation of the 

Apfel screening tool and a corresponding treatment guideline (Smith et al., 2016; Teshome et al., 

2020). Thus, the results of this QI project are reasonably consistent with the literature.  

Differences between observed and anticipated outcomes were recognized. It was anticipated 

that all anesthesia providers would receive education upon implementation of the QI project, 

however, the inability to confirm education for all anesthesia providers was important. This was 

remedied via consistent assessment and weekly email reminders. Inconsistencies in providing 

prophylactic treatment for high-risk patients were also noted. Many spinal surgery patients are 

elderly and frail, and it is likely that some of the prophylactic medications, such as scopolamine, 

were not considered appropriate for the elderly patients due to the potential for undesired side 

effects. Finally, it was anticipated that compliance with screening would follow a consistent 

positive trend, however, compliance trended down after week 11. For context, week 12 of the 

project included a recognized holiday. There was an increased utilization of per diem anesthesia 

staff during and after the holiday week, and less elective cases overall.  

Important limitations prevent the overall generalizability of this project to other institutions. 

The Modified Apfel screening tool was created along with key stakeholders within the institution 

and incorporated the medical system’s own PONV guidelines. Additionally, the practice problem 

and key contributing factors leading to the increased PONV rates were specific to the institution. 

The intervention chosen was based on the unique workflows and current structure, process, and 

outcome measures within the institution. Finally, the evidence-based treatment guideline was 
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created based on the availability of antiemetics within this institution, and these specific 

antiemetics may not be available at other institutions.  

While the data is overall positive, there were factors that may limit the internal validity of 

this project. At this specific institution, the culture is to administer two antiemetics regardless of 

the patient’s PONV risk. This is an important protective factor against PONV rates. Also, prior 

to implementation and unrelated to this QI project, postoperative nurses received education to 

limit administration of unnecessary antiemetics in the post-anesthesia care unit (PACU). This 

may have affected how often patients were given antiemetics within the 24-hour postoperative 

period. Lastly, the measured PONV incidence gave little appreciation to inpatient versus 

outpatient spinal surgeries. Unlike outpatient spinal surgery patients, inpatients had the unique 

opportunity to be monitored for the administration of an antiemetic for the full 24 hours. Many 

factors, such as the consumption of opioids while inpatient, can skew antiemetic use. 

There were several strengths of this QI project that helped minimize the limitations. Firstly, 

buy-in for the project was easy due to a strong administrative support, the involvement of 

experienced leadership, and an organizational climate that needed to reduce PONV rates. 

Second, documented efforts were made every week to ensure ongoing education ensued. This 

was the most effective implementation tactic. Third, home access to the electronic medical 

record made acquiring a large amount of data easily obtainable and allowed for consistent 

updates and email communication between the DNP student and the key stakeholders.  

Conclusions 

The implementation of an evidence based PONV screening tool and prophylactic treatment 

guideline was a feasible intervention and proved to be effective for improving compliance with 

PONV protocols and reducing PONV rates within this institution. Anesthesia providers 
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demonstrated superior responsibility and accountability when it came to reducing PONV rates at 

this institution. As a result, the patients involved in this QI project received high quality and 

evidence-based healthcare tailored to their specific needs. PONV plays a unique role in patient 

satisfaction in the postoperative period. Decreasing the incidence of PONV undoubtedly 

improved patient satisfaction at this institution.  

Documentation of the PONV risk score within the electronic medical record and consistent 

communication with key stakeholders was critical to ensure the sustainability and spread of this 

project. Particularly, incorporating the institution’s current PONV guidelines and the ease-of-use 

of each tool were important project strengths that fortified sustainability. Consequently, this 

project could be spread easily to other perioperative patient populations within this institution, 

such as gynecologic or laparoscopic surgery patients, with minimal disruptions to current 

workflows. With appropriate implementation tactics and the incorporation of institution-specific 

workflows, this QI project could also be spread successfully to other institutions.  

Implications for anesthesia practice include incorporating a PONV screening tool within the 

anesthetic preoperative assessment to consistently evaluate patients for PONV risk and to hold 

anesthesia providers accountable for providing the indicated prophylactic PONV treatment. This 

practice accomplishes the highest quality of patient care regarding PONV prophylaxis. In the 

future, PONV QI projects would benefit from distinguishing between the effects of high-dose 

opioids, inpatient status, and patient anxiety levels on the incidence of PONV.   
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Tables 

Table 1.  

 

Evidence Review Table 
Citation: Apfel, C. C., Heidrich, F. M., Jukar-Rao, S., Jalota, L., & Cakmakkaya, O. S. (2012). Evidence-based analysis of risk 

factors for postoperative nausea and vomiting. British Journal of Anesthesia, 109(5), 742-753. https://doi.org/10.1093/bja/aes276 

Level II (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The purpose of this 

study was to determine 

the highest risk factors 

that predispose patients 

to PONV by 

conducting a systematic 

review of the existing 

evidence.” 

 

 

 

Systematic review and 

meta-analysis of 

prospective studies 

 

Search Strategy: two 

investigators conducted 

a systematic review of 

the literature using 

Pubmed, EMBASE, and 

Cochrane databases. A 

third investigator 

verified the search. 

MESH terms included 

“(post-operative or post-

operative or Surgical 

procedures, Operative or 

anesthesia or anaesthesia 

or postanesth or 

postanaesth or post-

anesth or post-anaesth or 

surgery or surgical or 

surgeries) and (nausea or 

vomit or emesis or 

retching or 

Postoperative nausea 

and vomiting) and (risk 

factor or risk factors or 

predictor) and (logistic 

or regression or model 

or Risk 

Assessment/methods OR 

Logistic Models OR 

discriminant analysis.” 

References list of 

Control: studies either 

had no control or used 

volatile anesthetics as 

their control in the 

presence of comparing 

total intravenous 

anesthesia (TIVA) 

 

Intervention: 

multivariate logistic 

regression analysis 

identifying independent 

predictors of PONV. 

Studies looked at 

patient-specific risk 

factors, anesthesia-

related risk factors, and 

surgery related risk 

factors 

 

Intervention fidelity: 

N/A 

 

DV: PONV  

 

Measurement:  

PONV was measured 

as any nausea, 

vomiting, or both 24 

hours after surgery.  

 

 

Statistical 

Procedures(s) and 

Results: 

Odds ratios (OR) with 

95% confidence 

intervals for each 

individual study were 

pooled and an OR 

analysis was performed 

to determine the 

predictive value for 

each risk factor leading 

to PONV. 

 

Analysis: 

Female gender was 

found to be the 

strongest predictor of 

PONV, followed by 

having a history of 

PONV, non-smoker, 

motion sickness history 

and finally age. 

 

Conclusion: female 

gender, history of 

PONV or motion 

sickness, non-smoker, 

young age, duration of 

anesthesia with volatile 

https://doi.org/10.1093/bja/aes276
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included studies were 

manually searched for 

other relevant sources.  

Eligible Studies: n=409  

Accepted: n=22, 

including data on a total 

of 95,154 patients  

Inclusion criteria:  

RCTs and 

epidemiological 

observational studies, 

sample size greater than 

500, use of multivariate 

logistic regression 

analysis to identify 

independent risk factors 

of PONV. n=30 articles 

met inclusion criteria, 

n=29 found via literature 

search and n=1 found to 

meet inclusion criteria 

via hand-searching 

Exclusion criteria:  

Duplicate data reported 

in more than one 

publication (only 

original study data 

included), studies with 

inconsistent reference 

standards and blinding, 

case control studies, or 

mechanism-based 

reasoning articles. n=8 

articles were excluded; 4 

were excluded for 

duplicate data, 2 for 

virtual populations, and 

2 for incompletely 

reporting data 

anesthetics, and 

postoperative opioids 

are the most reliable 

independent predictors 

of PONV. With the 

exception of volatile 

anesthesia duration, 

these are the 4 risk 

factors that make up the 

Apfel scoring system 

 

SR Bias Risk: low; 

included studies were 

assessed for 

heterogeneity using I2 

and analysis, and 

outliers were excluded 

to ensure low 

heterogeneity. Three 

independent 

investigators conducted 

and verified the search 

as well as the data 

extraction. 
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PRISMA: No, however 

a detailed discussion on 

the search strategy was 

included 

Power analysis: Not 

applicable to SR 

Group Homogeneity: 

not applicable to SR 

Citation: 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. (2020). Fourth consensus guidelines for the management of postoperative nausea and 

vomiting. Anesthesia and Analgesia, 131(2), 411-448. https://doi.org/10.1213/ANE.0000000000004833 

Level III (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The current guideline 

was developed to 

provide perioperative 

practitioners with a 

comprehensive and up-

to-date, evidence-based 

guidance on the risk 

stratification, 

prevention, and 

treatment of PONV in 

both adults and 

children. The guideline 

also provides guidance 

on the management of 

PONV within enhanced 

recovery pathway.” 

 

Practice guidelines 

based on a Systematic 

Review of multiple 

studies including RCTs 

with meta-analyses, 

RCTs without meta-

analysis, single RCTs, 

observational studies, 

and a literature review 

Search Strategy: A 

panel was divided into 7 

groups to conduct a 

literature search on 

different topics related 

to PONV. Group 1 

assessed risk factors for 

PONV; Groups 2&3 

investigated the efficacy 

of pharmacological and 

nonpharmacological 

interventions for 

prophylaxis and 

treatment in adults; 

Group 4 reviewed the 

different combination 

therapies; Group 5 

appraised the literature 

on antiemetic therapy 

within ERPs; Group 6 

evaluated the literature 

on economics and 

designed the treatment 

algorithms; Group 7 

analyzed pediatric 

Intervention: 

Interventions among 

the numerous studies 

varied. Some included 

varying treatments for 

prophylaxis, some 

included screening 

protocols, some 

included TIVA 

 

Control: controls 

among the numerous 

studies varied. Some 

included standard 

treatments, some 

included no treatment, 

some included no 

screening 

 

Intervention fidelity 

Not applicable to SR 

DV: PONV  

 

Measurement: 

variable, many studies 

evaluated PONV as the 

presence of nausea 

and/or vomiting 24 

hours after surgery 

 

Analysis: evidence was 

analyzed and given a 

quality of evidence 

rating and level based 

on the ASA Task Force 

on Acute Pain 

Management 

guidelines. Level A1 

was considered the 

highest level, indicating 

that statistically 

significant evidence 

existed via multiple 

RCTs and meta-

analyses. Level A2 was 

multiple RCTs without 

meta-analysis, and level 

A3 was single RCTs. 

Level B1 was data from 

observational studies 

indicating a statistically 

significant difference in 

clinical outcome. 

 

Statistical 

Procedures(s) and 

https://doi.org/10.1213/ANE.0000000000004833
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antiemetic prophylaxis 

and treatment.  

A literature search was 

conducted by groups of 

expert panelists with the 

help of an experienced 

librarian using the 

following databases 

from January 2011-

February 2019: “Ovid 

MEDLINE, Ovid 

MEDLINE Epub Ahead 

of Print and In-Process 

& Other Non- 

Indexed Citations, 

EmbaseClassic+Embase,  

Cochrane Central 

Register of Controlled 

Trials, and Cochrane 

Database of Systematic 

Reviews”. Continued 

literature surveillance 

until September 2019. A 

manual search of studies 

within the reference lists 

of the included studies 

was also conducted. A 

Supplemental Digital 

Content was included 

and linked within this 

guideline to show the 

search strategies with 

various MeSH terms and 

EMTREE descriptors 

used to perform the 

search. Search strategies 

were peer-reviewed. 

The evidence was 

presented and 

summarized at a 

Results: no statistical 

procedures were 

conducted in this study. 

Strongest risk factors 

associated with PONV 

according to A1 

evidence: general 

anesthesia versus 

regional anesthesia, 

postoperative opioid 

use, use of volatile 

anesthetics and nitrous 

oxide. Risk factors 

according to B1 

evidence: Female 

gender, history of 

PONV or motion 

sickness, younger age, 

nonsmoking, and 

duration of anesthesia.  

The best strategies to 

reduce baseline risk of 

PONV according to A1 

evidence: avoidance of 

general anesthesia by 

using regional, using 

propofol for induction 

and maintenance of 

anesthesia, avoiding 

nitrous oxide for 

surgeries lasting >1hr, 

minimizing 

postoperative opioids, 

providing adequate 

hydration, and using 

sugammadex instead of 

neostigmine to reverse 

neuromuscular 

blockade. Best 

strategies to reduce 
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consensus meeting. “The 

panel was asked to reach 

a consensus on the 

interpretation and 

grading of the evidence 

as well as its clinical 

relevance.” If a 

consensus was not 

reached, the majority 

view was presented and 

this was acknowledged 

in the guidelines. 

 

Eligible studies: 

n=>9000 studies  

Excluded studies: 

Studies involving 

subjects < 18 years old 

unless involving 

pediatric antiemetic 

prophylaxis and 

treatment; studies that 

were not in the English 

language; duplicate 

records. Actual number 

excluded is not reported. 

Included studies: 

studies meeting search 

criteria from January 

2011 to September 

2019. Actual number of 

included articles is not 

reported. 

PRISMA: actual 

PRISMA diagram was 

not included, however 

the PRISMA guidelines 

were used to report the 

search strategy, however 

baseline risk of PONV 

according to A2 

evidence: avoid volatile 

anesthetics, minimize 

intraoperative opioids. 

Best antiemetic doses 

and timing for 

preventing PONV in 

adults according to A1 

& A2 evidence: 

Aprepitant 40 mg by 

mouth (PO) at 

induction, 

dexamethasone 4-8 mg 

intravenous (IV) at 

induction, droperidol 

0.625 mg IV at the end 

of surgery, haloperidol 

0.5 to <2 mg (no timing 

recommended), 

ondansetron 4 mg IV at 

the end of surgery, 

scopolamine 

transdermal patch the 

prior evening or 2 hours 

before surgery. The 

best combination 

therapy in children and 

adults is 

dexamethasone and 

ondansetron (level A1 

evidence) 

 

Conclusion: The 

authors concluded that 

the best modalities for 

PONV management in 

adults includes:  

(1) identifying risk 

factors: female, young 
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this report was not in the 

article 

Power analysis: not 

applicable to SR 

Group Homogeneity: 

not applicable to SR 

age, non-smoker, 

surgery type, history of 

PONV/motion sickness, 

opioid analgesia. (2) 

risk mitigation: 

minimize use of nitrous 

oxide, volatile 

anesthetics and high-

dose neostigmine, 

consider regional 

anesthesia, and use 

opioid 

sparing/multimodal 

analgesia. (3) Risk 

stratification: 1-2 risk 

factors, give 2 agents 

and >2 risk factors, 

give 3-4 agents. (4) 

Provide prophylaxis: 

dexamethasone, 

ondansetron, 

Aprepitant, 

scopolamine, propofol 

anesthesia, droperidol 

and/or haloperidol. (5) 

provide rescue 

treatment using an 

antiemetic from a 

different drug class  

 

SR Risk Bias: low, the 

authors followed the 

Cochrane Handbook 

and the Cochrane 

Methodological 

Expectations of 

Cochrane Intervention 

Reviews to conduct the 

search and used the 

Peer Review of 
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Electronic Search 

Strategies (PRESS). 

Citation: Gunawan, M. Y., Utariani, A., Maulydia, & Veterini, A. S. (2020). Sensitivity and specificity comparison between Apfel, 

Koivuranta, and Sinclair score as PONV predictor in post general anesthesia patient. Qanun Medika, 4(1), 69-76. 

http://dx.doi.org/10.30651/jqm.v4i1.2826 

Level III (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To compare the scores 

of Apfel, 

Koivuranta,and Sinclar 

as predictors of PONV 

in adult patients after 

general anesthesia at 

RSUD Dr. Soetomo.” 

 

 

 

Cross-sectional design Sampling Technique:  

Convenience sample  

from the hospital. 

Patients that met 

inclusion/exclusion 

criteria were then 

chosen via random 

sampling.  

 

Inclusion Criteria: age 

17-65 years old, 

American Society of 

Anesthesiologists 

(ASA) class I or II, 

elective surgery at 

RSUD Dr. Soetomo, 

receiving general 

anesthesia with 

isoflurane 

Exclusion Criteria: 

patients receiving 

perioperative 

antiemetics, patients 

with high intracranial 

pressure, pregnant 

patients, patients 

receiving total 

intravenous anesthesia 

(TIVA), and patients 

refusing to be in the 

study 

 

# Eligible: not reported 

Intervention/Control: 

All subjects were 

assessed for a 

preoperative PONV 

predictor risk score 

using the Apfel, 

Koivuranta, and 

Sinclair scores. All 

subjects were observed 

for PONV for 24 hours 

postoperative. PONV 

was classified as 

nausea, vomiting, 

and/or retching within 

24 hours postoperative. 

There was no true 

control group as all 

subjects received the 

same intervention. 

 

Intervention fidelity 

(describe the 

protocol): All subjects 

received 8 hours of 

fasting time prior to 

surgery and were 

maintained on 

isoflurane and oxygen 

for general anesthesia 

DV: The dependent 

variables in this study 

were the sensitivity and 

specificity for each 

PONV scoring tool.  

Measurement tool 

(reliability), time, 

procedure: N/A  

Statistical 

Procedures(s) and 

Results: 

26 patients experienced 

PONV. Area Under the 

Curve (AUC) 

calculations and 

Receiver Operating 

Characteristics (ROC) 

curves were used to 

calculate the sensitivity 

and specificity of each 

of the 3 PONV scoring 

systems and their 

ability to detect the 

PONV risk. The results 

for each PONV 

screening tool were: 

Apfel: 79.5% 

sensitivity, 45.9% 

specificity, 0.701 AUC, 

p<0.001 

Koivuranta: 95.2% 

sensitivity, 27% 

specificity, 0.628 AUC, 

p = 0.023 

Sinclair: 73.1% 

sensitivity, 48.6% 

specificity, 0.619 AUC, 

p = 0.051 

Based on the statistical 

results, the Apfel score 

was determined to be 

http://dx.doi.org/10.30651/jqm.v4i1.2826
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Accepted: 100 patients 

undergoing elective 

surgery under general 

anesthesia at RSUD Dr. 

Soetomo in Surbaya 

Indonesia from 

September 2018-

October 2018. 53 

males, 47 females. 

Power analysis: None                                                                 

Group Homogeneity: 

N/A – cross sectional 

design. Subject 

characteristics are listed 

in Table 1. 53% were 

male, 47% were female. 

25% were ASA class I 

while 75% were ASA 

class II. The mean age 

was 43.3 and the mean 

weight was 59.38 

kilograms. 5 subjects 

had a history of motion 

sickness, while 3 had a 

history of PONV. 

the most accurate and 

useful for detecting the 

risk of PONV. 

Citation: Smith, C. A., Haas, R. E., Zepp, J. C., & Klein, M. (2016). Improving the quality of post-anesthesia care: An evidence 

based initiative to decrease the incidence of postoperative nausea and vomiting in the post-anesthesia care unit. Perioperative Care 

and Operating Room Management, 4, 12-16. http://dx.doi.org/10.1016/j.pcorm.2016.08.003  

Level II (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The primary aim of 

this evidence based 

project was to decrease 

the incidence of PONV 

in the post-anesthesia 

care unit (PACU) 

through the 

implementation of 

preoperative risk 

screening and targeted 

Quality improvement, 

pre- and post-

intervention, quasi-

experimental design  

Sampling Technique:  

Convenience sampling 

with random selection. 

Random number 

generators were used to 

obtain a retrospective 

(control) group from a 

sample of 3768 

patients. 115 were 

retained for the 

Control: The 

retrospective group was 

assessed for PONV 

incidence by a 

historical chart review. 

  

Intervention: In the 

prospective group, all 

subjects were screened 

for PONV risk utilizing 

Primary DV: PONV 

rates 

 

Secondary DV: 

compliance to the 

PONV protocol, 

defined as the 

percentage of patients 

that received the 

minimum suggested 

Statistical 

Procedures(s) and 

Results: 

Statistical analysis was 

performed with the 

IBM SPSS 19.0.1 

statistical software. 

 

35.8% of the historical 

(retrospective) sample 

http://dx.doi.org/10.1016/j.pcorm.2016.08.003
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prophylaxis. The 

secondary aim was to 

determine the 

compliance rate 

associated with 

protocol 

recommendations.” 

retrospective sample, 

which was reduced to 

95 with the inclusion 

criteria of general 

anesthesia. For the 

prospective 

(intervention) group, all 

patients undergoing GA 

with elective surgery 

during a certain time 

period were eligible 

(n=1139). After divided 

into male and female 

groups, random number 

assignment was used to 

select 109 subjects.  

 

# Eligible: 4907 

# Accepted: 204 

# Control: 95 

# Intervention: 109 

 

Power analysis: For a 

power analysis of 0.8 

and alpha of 0.05, each 

group needed 92 or 

more subjects. 

                                                                                      

Group Homogeneity: 

The demographics for 

each group were 

compared in Table 1. 

Statistically significant 

difference was defined 

as p<0.05. An Apfel 

score was assigned to 

the retrospective patient 

group. There was no 

statistically significant 

difference in Apfel 

the Apfel screening tool 

and treated with 

prophylactic agents 

according to the score. 

Antiemetic medications 

available included 

scopolamine 1.5 mg 

patch, ondansetron 4 

mg, haloperidol 1-2 mg, 

dexamethasone 4-8 mg, 

metoclopramide 10 mg, 

diphenhydramine 12.5-

50 mg, ephedrine 0.5 

mg/kg IM, and propofol 

total intravenous 

anesthesia (TIVA). 

 

Intervention fidelity: 

All prospective subjects 

were screened for 

PONV risk utilizing the 

Apfel score upon 

arrival to the 

preoperative surgery 

unit. Upon receiving an 

Apfel score of 0-1, 

indicating low risk, the 

protocol was to 

administer at least 1 

antiemetic. For a score 

of 2, moderate risk, at 

least 2 antiemetics were 

given. For a high-risk 

score of 3-4, subject 

received at least 3 

antiemetic 

interventions.  

antiemetics per the 

protocol  

 

Measurement: 

For the retrospective 

chart review, PONV 

was assumed if one or 

two antiemetics were 

given in the immediate 

postoperative period. In 

the implementation 

group, nausea was 

determined by a 

positive response after 

inquiring if the patient 

felt nauseas while in the 

PACU. Vomiting was 

annotated after direct 

observation of vomiting 

or retching in the 

PACU. 

experienced PONV 

while 11.9% of the 

intervention 

(prospective) sample 

experienced PONV. 

This difference was 

statistically significant 

with p=0.0000554 

 

PONV protocol 

compliance prior to the 

intervention was 36.9% 

and increased to 85.3% 

in the post-intervention 

group. This increase in 

compliance was found 

to be statistically 

significant (p=0). 
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scores between the two 

groups. For the most 

part, there was no 

statistically significant 

difference for surgery 

type between the two 

groups with the 

exception that there 

were more orthopedic 

surgical patients in the 

retrospective group 

(p=0.026). 

Citation: Teshome, D., Fenta, E., & Hailu, S. (2020). Preoperative prevention and postoperative management of nausea and 

vomiting in resource limited setting: A systematic review and guideline. International Journal of Surgery Open, 27, 10-17. 

https://doi.org/10.1016/j.ijso.2020.10.002  

Level III (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“So, the aim of this 

systemic review and 

guideline might help to 

improve patient 

satisfaction by reducing 

the prevalence of 

postoperative nausea 

and vomiting and its 

complications.”  

Systematic review of 

meta-analyses of RCTs, 

SRs of RCTs, single 

and multicenter RCTs, 

and 2 cross sectional 

studies 

Search Strategy: Three 

authors searched the 

PubMed, Google 

Scholar and the 

Cochrane library for 

literature. Key terms: 

PONV, antiemetics, 

prophylaxis.  

Eligible Studies: n=47  

Excluded: n=15: non-

English studies, studies 

on non-surgeries. 

Accepted: n=32, 

including 5 meta-

analyses of RCTs, 16 

single and multicenter 

RCTs, 5 systematic 

reviews with meta-

analyses, a few 

guidelines, 2 cross 

sectional studies, and 3 

literature reviews 

PRISMA: Yes 

Control: the control 

varies amongst studies; 

in some studies, the 

control is a standard 

treatment such as 

general anesthesia with 

volatile anesthetics. In 

other studies, the 

control was no 

treatment at all. Some 

studies compare effects 

of drugs to placebo/no 

drug or to other 

antiemetic drugs.  

  

Intervention: Multiple 

interventions were 

included in the 

numerous studies that 

were included in this 

systematic review. 

Among these 

interventions are 

DV: PONV  

 

Measurement:  

measured as the 

incidence of nausea or 

vomiting 24 hours post-

surgery 

Level of 

Measurement: 

Nominal/Qualitative 

 

Outcome Data 

Retrieval: Data was 

pooled from all selected 

articles.  

 

Analysis: there was no 

analysis completed 

  

Conclusions: based on 

the data from several 

strong and reliable 

studies, a guideline was 

created for the 

management of PONV 

prophylaxis based on 

the risk assessment with 

Apfel scores. The 

guideline includes a 

baseline risk reduction 

https://doi.org/10.1016/j.ijso.2020.10.002
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Power analysis: Not 

applicable to SR 

Group Homogeneity: 

not applicable to SR 

prophylactic antiemetic 

medications such as 

dexamethasone, 

ondansetron, 

metoclopramide, and 

propofol. Other 

interventions include 

total intravenous 

anesthesia and 

preoperative hydration. 

 

Treatment fidelity: 

Not applicable to SR 

as well as 2 or more of 

the following drugs: 

ondansetron 4mg, 

metoclopramide 10 mg, 

or dexamethasone 8 mg 

intravenous 

 

SR Bias Risk: Bias risk 

is low based on the 

search methodology 

described. Results and 

suggestions were 

consistent with the 

literature review 

discussed in the study. 

Citation: Yeo, G., Lee, M. K., Kim, H., Kong, M., Son, H. J., & Oh, H. B. (2018). Aprepitant prophylaxis effectively reduces 

preventing postoperative nausea and vomiting in patients receiving opioid based intravenous patient-controlled analgesia. 

Anesthesia & Pain Medicine, 13, 256-263. https://doi.org/10.17085/apm.2018.13.3.256  

Level I (JHNEBP) 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The purpose of this 

study was to determine 

whether or not a single-

dose aprepitant 

prophylaxis before an 

operation could be 

beneficial in reducing 

PONV in patients using 

an opioid-based 

intravenous PCA that 

contains ondansetron 

alone.” 

Randomized controlled 

trial, double-blind 

Sampling Technique:  

Convenience sample at 

a hospital. All patients 

were scheduled for 

elective surgery, 

selected patient-

controlled analgesia 

(PCA) for postoperative 

pain control and were 

between the age of 19-

65 years old with an 

ASA class of I or II.  

 

# Eligible: 267 assessed 

# Accepted: 198 

# Control: 95 allocated 

to control group, 90 

analyzed  

# Intervention: 103 

allocated, 97 analyzed 

Control: Placebo 

  

Intervention: 

Aprepitant 80 mg 

 

Intervention fidelity: 

Both groups were given 

a pill (double-blinded) 

of the same size and 

shape 1 hour prior to 

the induction of general 

anesthesia. All patients 

received the 

ondansetron 

intraoperatively and 

received a PCA pump 

for postoperative pain. 

DV: PONV measured 

as nausea/vomiting 48 

hours after surgery 

 

 

Statistical Procedures 

and Results: 

The incidence of PONV 

was lower in the 

intervention 

(Aprepitant) group 

when compared to the 

control group 

(p=0.021). PONV in the 

control group was 33% 

versus 18.6% in the 

treatment group. 

https://doi.org/10.17085/apm.2018.13.3.256
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Power analysis:  Yes, 

to achieve a power of 

0.8, 189 subjects were 

required. This was 

achieved. The alpha 

value was 0.05 

                                                                                      

Group Homogeneity: 

there was no significant 

difference in the 

demographic 

characteristics between 

the two groups. 

However, the average 

age between the two 

groups had a p=0.053 

which is close to being 

significant. 
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Table 2.  

 

Evidence Synthesis Table 
Evidence Based Practice Question (PICO): Does prophylactically treating postoperative nausea and vomiting (PONV) risk according to the Apfel screening 

tool reduce PONV rates in adult patients presenting for elective spinal surgery compared to not screening for PONV risk? 

Level of 

Evidence 

(JHNEBP) 

# of 

Studies 

Summary of Findings Overall Quality (Newhouse) 

I 

 

1 

 

Yeo et al. (2018) found that aprepitant was an effective 

prophylactic antiemetic when administered 1 hour prior to 

general anesthesia when compared to a placebo pre-

medication. PONV rates were significantly lower in the 

treatment group. 

B, this was a well-controlled, well-designed double-blinded study. The 

results were consistent with the literature and the study was adequately 

powered. However, the age difference between the groups is notable and 

could have an effect on the results. The results are consistent with the 

literature on cancer patients, however more studies should be done on 

general anesthesia patients. 

II 2 Apfel et al. (2012) found female gender, history of PONV 

or motion sickness, non-smoker, young age, duration of 

anesthesia with volatile anesthetics, and postoperative 

opioids to be the most reliable independent predictors of 

PONV.  

 

 

Smith et al. (2016) found that the implementation of 

preoperative PONV screening using Apfel scores to guide 

PONV prophylaxis treatment led to a statistically 

significant decrease in PONV rates and a statistically 
significant increase in PONV protocol compliance. 

A, this was a Landmark study that created the basis for the Apfel scoring 

system. The thorough review of the literature was conducted 

systematically, remained consistent, and included an appropriate number 

of strong studies. Three independent investigators conducted the search, 

lowering the risk for bias. The results are consistent with the literature 

and generalizable to the population. Conclusions were definitive. 

 

B, the study had adequate power and the samples were chosen by 

random number assignment. However, the use of historical patients as a 

pre-intervention/comparison group is not entirely reliable. The results of 

the study were consistent with the results from an extensive literature 
review that was synthesized within the article.  

III 3 When compared to the Koivuranta and Sinclair tools, 

Gunawan et al. (2020) found that the Apfel screening tool 

was the most accurate tool for predicting the risk of PONV 

after general anesthesia in adult patients presenting for 

elective surgery. Results were consistent with previous 

studies and the study recommends the use of Apfel scoring 

to detect PONV risk in order provide appropriate 

prophylaxis treatment. 

 

Teshome et al. (2020) and Gan et al. (2020) both created a 

PONV prophylaxis treatment guideline based on Apfel 

scores and minimizing risk. The guidelines suggest using 2 

or more antiemetics if the patient has one or more risk 

B, the sample size was sufficient, however, a larger sample size is 

recommended at several institutions rather than just one hospital. A 

convenience sample was used to select eligible participants and subjects 

were then selected based on random sampling. There was adequate 

control and appropriate inclusion/exclusion criteria to minimize 

confounding factors such as the type of anesthetic. Expectedly, the type 

and length of surgery could not be controlled. Results were consistent 

with a literature review that was discussed. 

 

B, these were systematic reviews including a significant number of 

RCTs and multiple meta-analyses of RCTs. Not all of the studies 

reviewed had the same interventions, however all of the studies looked 

at the effect on PONV and the discussion included a PONV prophylaxis 
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factor, and always suggests minimizing risk whenever 

possible. 

guideline that was consistent with the literature. Both studies support the 

use of evidence-based risk assessment tools to determine the risk of 

PONV and how to treat according to score. 
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Figures 

 

Figure 1.  

 

Theory of Unpleasant Symptoms Diagram (Adapted from Lee et al., 2017) 
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Figure 2.  

 

Complex Innovation Implementation Framework (Adapted from Helfrich et al., 2007) 
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Figure 3. 

Run Chart for Modified Apfel Screening Tool Compliance 
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Figure 4.  

 

Run Chart for Prophylactic Treatment Compliance for High-Risk Patients 
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Figure 5.  

Run Chart for Patients Not Requiring Antiemtics Within 24 hours of Surgery 



POSTOPERATIVE NAUSEA AND VOMITING PREVENTION 36 

Appendix A 

 

Current Process Map for Preoperative Screening and PONV Prophylaxis Treatment 
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Appendix B 

 
Modified Apfel Screening Tool 

 

 

 

 

 

 

 

PONV Prophylactic Treatment Guideline according to Modified Apfel Score** 

** Please use your own clinical judgement to determine if medications are appropriate and/or 

contraindicated for your specific patient. 

 

Risk Factor Assessed (1 point each) Points 

Female Gender  

Non-smoker  

History of PONV and/or motion sickness  

Volatile Anesthetics  

High-Risk Surgery (laparoscopic, bariatric, 

GYN, cholecystectomy) 

 

Risk score = sum of points (0-5)  

Risk 

Score 

Minimum number of 

Antiemetics 

recommended 

Treatment Recommendations  

0-1 2 Dexamethasone + ondansetron 

2 3 Droperidol + dexamethasone + ondansetron  

3 4 Scopolamine + droperidol + dexamethasone + ondansetron  

4 5 Aprepitant + scopolamine + droperidol + dexamethasone + ondansetron 

5 6 Propofol infusion + Aprepitant + scopolamine + droperidol + 

dexamethasone + ondansetron 


