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Abstract 

Problem & Purpose 

 Postdischarge nausea and vomiting or retching occurs from the time of discharge from 

the post anesthesia care unit for patients who have undergone out-patient surgeries. At a large 

mid-Atlantic academic hospital, 40% of gynecological out-patient surgical patients had 

postdischarge nausea and vomiting. The purpose of this quality improvement project was to 

implement, and evaluate the effectiveness and staff compliance in the use of the Apfel 

Postdischarge Nausea and Vomiting Risk Assessment tool in order to improve postdischarge 

nausea and vomiting screening in the post anesthesia care unit.  

Methods 

 After identification and recruitment of key stakeholders and unit champions, a force-field 

analysis, as part of Lewin’s Change Theory, was completed to identify the driving and 

restraining forces. All post anesthesia care unit registered nurses received education on the risk 

assessment protocol utilizing the Apfel risk assessment tool. The Apfel risk assessment tool is 

validated to identify five independent risk factors for postdischarge nausea and vomiting in out-

patient ambulatory surgical populations. Implementation of the tool with data collection occurred 

over eight weeks on all scheduled out-patient breast and gynecological surgical patients. Staff 

compliance was measured throughout implementation.  

Results 

 In patients with at least three risk factors present, the Apfel tool correctly identified the 

risk for postdischarge nausea and vomiting in 68% of patients. In patients with four and five risk 

factors present, the tool correctly identified the risk for postdischarge nausea and vomiting in 
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88% and 100% of patients respectively. Compliance of the tool was high with the average 

compliance rate of 92% over the eight-week data collection period.  

Conclusion 

 Data analysis demonstrated the Apfel tool adequately predicted the risk for postdischarge 

nausea and vomiting in out-patient surgical breast and gynecological patients. Lewin’s change 

theory was successful in maintaining a high compliance rate throughout implementation. 

Additionally, this quality improvement project resulted in increased compliance of standing 

follow-up phone call policy. Sustainment of the intervention includes expansion to all out-patient 

surgical populations and implementation of a postdischarge nausea and vomiting prevention and 

management guideline.  
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Introduction 

Postdischarge nausea and vomiting (PDNV) is nausea and or vomiting/retching occurring 

after discharge from the post-anesthesia care unit (PACU) and may be present up to seven days 

postoperatively (Odom-Forren et al., 2013). Currently, surgeries are being completed on an out-

patient basis at a greater frequency than in the past, and consequently an increasing rate of 

patients are returning home within hours of having surgery. PDNV is a significant problem in the 

ambulatory, adult out-patient setting, with research demonstrating the incidence of PDNV 

ranging from 30% to as high as 57% in this population (Wallden, Flodin, & Hultin, 2016; Odom-

Forren et al., 2013).  

Risk factor identification of PDNV was not being completed for adult women undergoing 

same day outpatient breast reconstruction, gynecologic, and gynecologic-oncology surgeries, at a 

large mid-Atlantic academic hospital. Internal organizational data collected over three months 

via post-operative follow-up patient phone calls revealed that 40% of gynecological out-patient 

surgical patients with an extended PACU stay due to nausea or vomiting also had PDNV upon 

discharge. With the high rate of PDNV, and potential consequences including increased 

healthcare costs, re-hospitalization, and decreased patient satisfaction (Kumar, Patodia, Pandove, 

& Sharda, 2013), it is important to identify those patients at risk prior to discharge from the 

PACU. The simplified PDNV risk stratification tool by Apfel et al. (2012) was developed to 

identify the risk of PDNV in all adult same day, outpatient surgical patients. Risk assessment and 

identification is essential in the prevention and management of PDNV (American Society of 

PeriAnesthesia Nurses [ASPAN], 2006; Gan et al., 2014; Kovac, 2014). The purpose of this 

quality improvement project was to implement and evaluate the effectiveness and staff 
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compliance in the use of the Apfel PDNV risk assessment tool in order to improve PDNV 

screening in the PACU for breast and gynecological ambulatory patients. 

Literature Review  

 Prior to specific PDNV risk assessment tool development, the evidence in the literature 

supported the use of a postoperative nausea and vomiting (PONV) risk assessment tool for the 

identification of moderate to high-risk PDNV individuals (ASPAN, 2006). Bruderder, Fisler, 

Streurer, Strurer, and Dullenkopf (2017), conducted a study using a PONV risk assessment tool, 

the simplified Apfel PONV risk-score (Apfel, Laara, Koivuranta, & Greim, 1999) for the risk 

assessment of PDNV. The purpose of this Switzerland based prospective cohort study was to 

achieve a low rate of PDNV over 24 hours post-surgery by using prophylaxis management 

strategies based on overall PDNV risk assessment. Results from this study indicated that use of 

the Apfel PONV risk-score paired with a standardized risk management protocol resulted in an 

overall incidence of PDNV of less than 10% of patients for the first 24 hours post-surgery.   

 Additional research in PDNV has established a specific simplified PDNV risk assessment 

tool by Apfel et al. (2012). This tool is specifically recommended by the Society for Ambulatory 

Anesthesia (SAMBA) PDNV management guideline (Gan et al., 2014). Through their research 

Apfel et al. (2012), identified five statistically independent risk factors for the development of 

PDNV from a multicenter cohort study of 2,170 ambulatory surgical patients. The identified 

independent risk factors included: female gender (p < 0.001), age less than 50 years old (p < 

0.001), history of PONV (p < 0.001), opioids administered in the PACU (p < 0.001), and 

presence of nausea in the PACU (p < 0.001). The researchers then developed a prediction model 

demonstrating the risk of PDNV to be approximately 10%, 20%, 30%, 50%, 60% or 80% when 

zero to five of the independent risk factors are present respectively for up to 48 hours after 
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discharge from the PACU. The Apfel simplified PDNV risk assessment tool is included as 

Appendix A. Apfel et al. (2012), later validated the PDNV identified risk factors to a validation 

cohort of 257 ambulatory patients, with no significant difference in demographics from the 

original study population. This study validated that the independent risk factors adequately 

predicted risk of PDNV development.  

 Two studies; Wallden et al. (2016) and Odom-Forren et al. (2013), further validated 

Apfel’s simplified PDNV risk assessment tool (Apfel et al., 2012) through very similar 

validation studies. The purpose of Wallden et al. (2016) cohort study, with 431 ambulatory 

surgery patients, was to validate the Apfel PDNV risk tool in the Swedish population. Wallden et 

al. (2016) found the same independent risk factors as Apfel et al. (2012) (all five risk factors 

reported p < 0.05) with no significant difference in the discrimination capacity and found the tool 

was adequate in predicting PDNV risk for up to 72 hours post-discharge from the PACU.  

 The other validation study by Odom-Forren et al. (2013), was a prospective cohort study 

of two hospitals with a sample size of 248 adult out-patient ambulatory surgical patients. The 

purpose of this study was to quantify the incidence of PDNV using the Apfel PDNV risk tool, 

and to validate the Apfel PDNV risk tool over a period of seven days post-discharge from the 

PACU. The researchers found the Apfel PDNV risk tool adequately predicted the risk for PDNV 

over the first three days after discharge from the PACU. Additionally, the researchers identified 

pain (p < 0.001) as an additional risk factors for PDNV over the three to seven postoperative day 

period and verified three of the five independent risk factors (age < 50 years, female gender, 

previous PONV, all p < 0.001). The researchers found the Apfel PDNV risk assessment tool 

adequately identified the risk for PDNV over the seven-day post-discharge period when pain is 

considered as the sixth risk factor.  
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 All studies included implementation of a PDNV risk assessment tool for the risk 

evaluation of nausea and vomiting in ambulatory, out-patient surgical patients. The studies 

established risk assessment for PDNV can adequately predict the development of PDNV 

(Bruderer et al., 2017; Apfel et al., 2012; Wallden et al., 2016; Odom-Forren et al., 2013). 

Bruderer et al. (2017) implemented the Apfel PONV risk assessment tool to evaluate the risk for 

PDNV, and although this tool is no longer considered adequate for PDNV risk assessment, these 

researchers determined that a standardized management protocol based on risk assessment can 

help lower the occurrence rate of PDNV (Bruderer et al., 2017). Apfel et al. (2012), developed 

the Apfel PDNV risk assessment tool, which identifies five independent risk factors (female, age 

less than 50 years, history of PONV, opioids in the PACU, and nausea in the PACU). Apfel et al. 

(2012), Wallden et al. (2016), and Odom-Forren et al. (2013), validated the Apfel PDNV risk 

assessment tool for the identification of risk factors for PDNV development over three days post-

discharge from the PACU in out-patient ambulatory surgeries through similar validation studies. 

This tool may be predictive up to seven-days post-discharge with consideration of the presence 

of post-operative pain while at home (Odom-Forren et al., 2013). Appendix B provides a 

complete review of the evidence.  

Theoretical Framework 

 Kurt Lewin’s Change Theory (Lewin, 1947) was utilized to guide the implementation of 

the Apfel PDNV risk assessment tool in the PACU on all gynecological and breast out-patient 

based surgical patients. Lewin’s Change Theory has five main assumptions: (a) change process 

involves learning something new while changing current attitudes; (b) change will only occur if 

there is a motivation; (c) individuals must change for a change in practice to be maintained; (d) 

there will be resistance to change; (e) and effective change requires reinforcing new behaviors 
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and attitudes (Lewin, 1947). There are three main stages to Lewin’s Change Theory: Unfreezing, 

Changing, and Refreezing. A figure of Lewin’s Change Theory is included as Figure 1.  

 The unfreezing phase of implementation involved creating a motivation to change the 

practice of not screening for PDNV in the PACU. PACU unit managers and registered nurse 

stakeholders were identified and education was provided on the significance of PDNV and 

project goals. A force-field analysis was conducted to identify the driving forces and the 

restraining forces to assist on overcoming any identified barriers. After education, the need for 

change was established and training on the Apfel PDNV risk assessment tool was completed.   

 The transition phase of implementation utilized an empirical approach by presenting the 

process of PDNV risk assessment in a rational way outlining the potential benefits to patients. 

During implementation continuous coaching, communication, and education was carried out by 

project champions and the project leader throughout the eight-week implementation period. The 

refreezing process was reached when PDNV risk assessment became routine for the identified 

population.  

Methods 

This quality improvement project implemented the Apfel simplified PDNV risk 

assessment tool in all scheduled out-patient based breast and gynecological surgical patients in a 

PACU in a mid-Atlantic academic hospital. Inclusion criteria included all breast and 

gynecologic, including gynecologic-oncology, surgical patients scheduled as same-day, out-

patient surgeries. Non-Human Subjects Research (NHSR) determination was obtained from the 

University of Maryland Institutional Review Board (IRB), and the organization’s IRB. This 

project was implemented over an eight-week period.  



POSTDISCHARGE NAUSEA AND VOMITING RISK ASSESSMENT  9  

Pre-implementation education and training occurred during three separate unit staff 

meetings and consisted of a PowerPoint presentation, handouts and a paired pre and post 

perceived knowledge survey. The pre and post perceived knowledge survey is included as 

Appendix C. The paired pre and post surveys were based on a four-point Likert scale (1 = no 

knowledge, 4 = expert knowledge) evaluating the PACU staff registered nurses perceived 

knowledge of PDNV and the planned quality improvement project. Data analysis was completed 

by Excel. The pre and posttest from the training sessions were analyzed using a paired t-test. 

Full implementation of the PDNV Risk Assessment Protocol Worksheet (Appendix D) 

using the Apfel risk assessment tool occurred approximately one-week post education to the 

PACU staff. Protocol implementation required PACU staff to review the operating room 

schedule the day before, and identify the patients meeting inclusion criteria. Once the appropriate 

patients were identified each day, the PDNV Risk Assessment Protocol Worksheet was handed 

directly to the registered nurse providing discharge care by a unit champion on the day of the 

patient’s scheduled surgery.  

 Upon completion of the PDNV Risk Assessment Protocol Worksheet by the PACU nurse 

providing care, the daily worksheet was placed in a folder for follow-up phone call completion. 

Following the PACU’s standing follow-up phone call policy, a phone call was completed by 

PACU staff within 24 - 48 hours postdischarge. During this call, the patient was evaluated for the 

presence of post-operative pain and PDNV. The presence or absence of pain and PDNV was 

noted on the worksheet. Any patients identified to have PDNV or pain during the follow-up 

phone call were directed to follow discharge orders or contact their primary physician as outlined 

in the follow up phone call policy. The tool was then deemed to be fully completed and placed 
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directly into a folder and stored in a secure location until the project leader was able to gather the 

fully completed tools for analysis.  

 Data collected from the protocol worksheet included the completed Apfel PDNV risk 

assessment tool, date/time, patient’s primary diagnosis and surgical procedure, length of PACU 

stay, out-patient surgical status, and if the patient was actually discharged home as planned. The 

completed Apfel tool collected data related to patient gender, previous history of PONV, age, use 

of opioids in the PACU, or presence of nausea in the PACU. Demographic data collected by the 

completed Apfel PDNV risk assessment tool was analyzed using descriptive statistics including 

central tendency (mean, and median) and variability (range, standard deviation). At the 

completion of the project, the overall rate of breast and gynecological out-patient surgical 

patients with an identified risk score of three or greater were compared to the overall PDNV rate 

identified by post-discharge follow-up phone calls.  

Staff compliance was completed with an audit tool (Appendix E) on a weekly basis by 

comparing the completed tools to the operating room schedule of patients meeting the inclusion 

criteria. Audit tool compliance percentages were calculated and compared to project goals. Staff 

compliance goals included 50% by week two of implementation, 75% by week four, and 100% 

staff compliance by week six. Run charts generated from the audit tool were analyzed for shifts, 

trends, runs and astronomical data points.  

Results 

 The educational sessions pre-implementation occurred during three separate staff 

meetings. A total of 26 PACU registered nurses completed the educational sessions. A paired t-

test was utilized to compare the difference in perceived knowledge pre-educational session and 

post for the group. There were significant differences in eight questions in pre and post test 
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results, indicating the educational sessions increased nurses perceived knowledge of PDNV (p < 

0.001); analysis of the pre-post test results is shown in Table 1.  

 All completed Apfel risk assessment tools meeting inclusion criteria were evaluated for 

demographics and risk factor analysis; details of this analysis are shown in Table 2. There were a 

total of 92 patients with completed Apfel risk assessment tools. All patients were female (100%), 

and presented with an average age of 44.8 years, with 24% (n=22) younger than 50 years old. 

Most patients with completed risk assessments received gynecological surgery (95%). The 

average length of PACU stay was 3.5 hours. Seventeen (18%) patients reported a history of 

PONV, 69 (75%) received opioids while in the PACU and 27 (29%) reported nausea while in the 

PACU. Over half of the patients (54%, n = 50) presented with three PDNV risk factors, while 

twelve patients were identified to have four risk factors and seven with five risk factors (13% and 

8% respectively).  

 Of the 92 patients assessed for PDNV risk, 79% (n = 73) either answered or returned the 

follow-up phone call from the PACU staff. The following analysis was completed on those 

patients (see Table 3). Of those patients who returned/answered the follow-up phone call 40 

(55%) had three identified risk factors, 27 of those reported pain and 21 reported PDNV upon 

discharge from the PACU. Nine individuals in this category were discharged home with PDNV 

prophylaxis defined as either a scopolamine patch or a home prescription of ondansetron for the 

prevention of PDNV development. No patients who received PDNV prophylaxis reported PDNV 

upon discharge. In order to account for a false decrease in PDNV rate, patients who received 

PDNV prophylaxis were removed for the overall PDNV rate calculation. Therefore, the overall 

rate of PDNV development for individuals with three risk factors was 68%. Ten (14%) of those 

who responded to follow-up phone calls were identified to have four risk factors. Seven of these 
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patients reported pain and PDNV upon discharge. Two individuals in the four-risk factor 

category were discharged from the PACU with PDNV prophylaxis, therefore, the overall rate of 

PDNV for this category was 88%. Six (8%) individuals who returned phone calls were identified 

to have all five risk factors. Five or these individuals reported pain and four reported PDNV 

upon discharge. Two individuals in the five-risk factor category were discharged with PDNV 

prophylaxis resulting in an overall PDNV rate of 100%.  

 PACU staff RN compliance was analyzed on a weekly basis and is shown in the run chart 

included as Figure 2. The first three weeks of implementation demonstrated a compliance rate 

greater than 95%. During week four compliance decreased to 78% and was the lowest rate of 

compliance during the eight-week implementation period. By week eight compliance was 92% 

which matched the calculated median rate of compliance. There were no shifts, trends or 

astronomical data points.  

Discussion 

 Education and educational sessions as a stand-alone intervention has been demonstrated 

to be inadequate in changing practice or changing clinical outcomes (Terhaar & Wilson, 2016). 

However, education is essential for translating a project into practice successfully. A change in 

knowledge is a prerequisite for a change in behavior especially as outlined in Lewin’s Change 

Theory. The pre and post- perceived knowledge test associated with the educational sessions 

served to identify gaps within knowledge (pre-test) in order to tailor the educational session, 

while identifying areas of perceived weakness post session (post-test) to allow the project leader 

to follow-up with individuals and address concerns.  

 Overall, the three-risk factor, four risk factor, and five risk factor groups had higher rates 

of PDNV (68%, 88%, 100% respectively) than the associated Apfel PDNV risk assessment 
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prediction model (50% PDNV risk for three risk factors, 60% for four risk factors, and 80% for 

five risk factors). This is likely due to a small sample size with only women population, which is 

a known independent risk factor for PDNV. The small sample size with only women participants 

decreases the generalizability of this project. The gynecological, including gynecological-

oncology, and breast out-patient surgical populations were exclusively addressed in this project 

due to specific concerns brought up by each respective surgical team, and research demonstrating 

increased PDNV risk in women populations (Apfel et al., 2012).   

 Compliance remained high during the entire implementation period. When compliance 

was noted to be below the stated target goals the project leader communicated directly with 

PACU unit managers and project champions to address concerns and plan interventions to 

maintain high levels of compliance. One such intervention was reinforcing the commitment to 

evidence-based practice as part of the staff evaluation process.  

 Unintended consequences to the quality improvement project included an anecdotal 

increase in standing follow-up phone call protocol compliance. Follow-up phone call compliance 

rate was not measured, either before or after implementation. However, multiple unit champions 

reported that the standing follow-up phone call policy was followed “as time allowed” prior to 

implementation, and post implementation all patients included in the project had documented 

phone call attempts.   

 Although prevention and management techniques for PDNV were beyond the scope of 

this project, PDNV prophylaxis was noted in individuals with three or more risk factors present. 

It is unclear if this was a direct result of the project or coincidence; however, increased frequency 

in PDNV prophylaxis was noted as the project progressed. When two anesthesia providers were 

interviewed, they stated they were aware of the project, and had prescribed scopolamine patches 
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in their patients who had four and five risk factors present directly in response to the project 

goals. Not all anesthesia providers who provided care to the identified population were able to be 

interviewed due to scheduling and time constraints.  

 Noted facilitators for the project were the characteristics of the intervention, including, 

high trialability of the intervention, low complexity and cost. Implementation of the project did 

not drastically change structural components of the PACU and the project was widely supported 

by the PACU staff and management team. Identified barriers included lack of evidence on 

implementation success of the Apfel tool in quality improvement projects despite being a 

validated PDNV risk assessment tool. Additionally, despite improved anecdotal compliance to 

the standing follow-up phone call policy, minor interventions were required by the project leader 

to have follow-up phone calls completed late morning followed by an early evening call to 

increase phone call response rate. Prior to intervention, one phone call per patient was being 

completed at the beginning of staff RN shift start (early AM) when patients may not have been 

awake to answer.   

 Limitations of this project included a small sample size with a very specific target 

population resulting in only women being included in the project. Approximately 21% of follow-

up phone calls were not returned and this resulted in a smaller number of participants in the final 

PDNV rate and post-operative pain analysis. The rate of phone-calls not being returned was 

addressed early during the second week project implementation and actions were taken to 

improve phone-call return rate by increasing the frequency of calls and adjusting the time of day 

the phone calls occurred. This intervention increased the rate of return for the remainder of the 

implementation period. The standing PACU follow-up phone call policy required all phone calls 

be completed within 48 hours of patient discharge. Due to the limited time frame, this PACU 
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policy did not allow for a seven-day PDNV rate analysis as supported by Odom-Forren et al. 

(2013).  

Conclusions 

 The Apfel PDNV risk assessment tool incorporated in a risk assessment protocol 

adequately predicted PDNV risk in the PACU. Lewin’s change theory was an effective 

theoretical framework to structure the project’s successful implementation. PACU registered 

nurse compliance remained high throughout the implementation, additionally, PACU registered 

nurses evaluated the quality improvement project as an opportunity to promote and engage in 

evidence-based practice. Two major process improvements were as a result of this quality 

improvement project: (1) increased compliance of the standing follow-up post-discharge phone 

call policy, and (2) increased prescribed PDNV prophylaxis by providers to patients identified at 

high risk for PDNV. These improvement actions indicated a culture ready to embrace evidence-

based practice. Future sustainment plans include implementation of the protocol across all out-

patient based surgical populations, and development and implementation of prevention and 

management guidelines based on risk assessment scoring. 
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Table 1 

Within-Subject Differences in Perceived Knowledge Scores Before and After Educational 

Training  

Variable Mean SD Paired t-Test p 

Difference between PONV and PDNV     

Pre-Education 2.4 0.8 7.3 <.001 

Post-Education 3.6 0.2   

Consequences of PDNV     

Pre-Education 2.3 0.9 6 <.001 

Post-Education 3.5 2.3   

National and Organizational Incidence     

Pre-Education 1.5 0.6 12.3 <.001 

Post-Education 3.4 0.3   

Risk Factors for PDNV     

Pre-Education 2 1.2 9.1 <.001 

Post-Education 3.7 2   

Predictive Incidence PDNV     

Pre-Education 2 1.2 8.8 <.001 

Post-Education 3.6 0.3   

Apfel Tool Predictive Value     

Pre-Education 1.5 0.5 12.9 <.001 

Post-Education 3.5 0.3   

Inclusion/Exclusion Criteria     

Pre-Education 1.4 0.4 17.5 <.001 

Post-Education 3.7 0.3   

Protocol Knowledge     

Pre-Education 1.7 0.8 11 <.001 

Post-Education 3.6 0.5   

 

 

 

 

 

 



POSTDISCHARGE NAUSEA AND VOMITING RISK ASSESSMENT  19  

Table 2 

Analysis of Completed PDNV Risk Assessment Tools  

Demographics n % range Mean 

(SD) 

Median 

Total Patients Screened 92     

Surgical Type: Breast 87 95    

Surgical Type: Gynecological  5 5    

Follow-up Phone Calls Returned 73 79    

Length of PACU Stay in Hours   1-9 3.5 (1.7) 3 

Age in Years   21-94 44.8 

(13.9) 

41.5 

Risk Factor Analysis n %    

Risk Factor 1: Female Gender 92 100    

Risk Factor 2: PONV History 17 18    

Risk Factor 3: Age Less Than 50 22 24    

Risk Factor 4: Received Opioids in the 

PACU 

69 75    

Risk Factor 5: Nausea Present in the PACU 27 29    

PDNV Risk Assessment  n %    

Patients Identified with 1-2 Risk Factors 23 25    

Patients Identified with 3 Risk Factors 50 54    

Patients Identified with 4 Risk Factors 12 13    

Patients Identified with 5 Risk Factors 7 8    
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Table 3 

Analysis of Overall Pain and PDNV Rates Post-Discharge on Patients Who Returned Follow-Up 

Phone Calls 

# of Risk 

Factors 

Present 

N % n 

 Pain 

Upon 

Discharge 

%  

Pain 

Upon 

Discharge 

# 

PDNV 

Prophylaxis* 

n with 

PDNV upon 

Discharge 

PDNV 

Rate 

(%)** 

1-2 17 23 6 35 0 1 6 

3 40 55 27 87 9 21 68 

4 10 14 7 88 2 7 88 

5 6 8 5 83                                         2 4 100 

TOTAL 73 100 45 62 13 33 45 

Note. * Prophylaxis included ondansetron prescription or scopolamine patch. 

** PDNV rate was determined from (n with PDNV upon discharge) / (N - # PDNV Prophylaxis). 
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Figure 1.  

Lewin’s Change Theory as created by toolshero (no date). Lewin’s change model. From 

https://www.toolshero.com/change-management/lewin-change-model/. Retrieved on 3/3/19. 
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Figure 2 

PACU Staff RN Compliance Run Chart 
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Appendix A 

Apfel PDNV Simplified Risk Assessment Tool 

Risk Factors Points: Place 0 if risk factor is NOT 

present, place 1 is risk factor is PRESENT 

Female gender  

History of PONV  

Age <50 years   

Use of opioids in the PACU  

Nausea in the PACU  

Sum (0-5 possible)   

 

Sum Score to Risk Stratification 

If Sum score = 0 patient’s risk for PDNV is 10% 

If Sum score = 1 patient’s risk for PDNV is 20% 

If Sum score = 2 patient’s risk for PDNV is 30% 

If Sum score = 3 patient’s risk for PDNV is 50% 

If Sum score = 4 patient’s risk for PDNV is 60% 

If Sum score = 5 patient’s risk for PDNV is 80% 

 

(Apfel et al., 2012, Gan et al., 2014) 
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Appendix B 

Evidence Review Table 

Author, year Study 

objective/interven

tion or exposures 

compared 

Design Sample (N) Outcomes studied 

(how measured) 

Results *Level and 

Quality Rating 

Apfel et al. 

(1999) 

This study 

objectives were to 

(1) investigate 

whether risk 

scores for 

postoperative 

nausea and 

vomiting (PONV) 

were valid across 

centers, and (2) 

investigate if risk 

scores based on 

logistic regression 

coefficients could 

be simplified 

without loss of 

discriminating 

power.  

Prospective 

multicenter 

cohort study 

N = 2722 across 

two centers (1 n 

= 520, 2 n = 

2202) 

PONV predictors 

researched 

included: gender, 

age, smoking 

status, history of 

PONV, use of 

postoperative 

opioids, and type of 

surgery via logistic 

regression models.  

 

The identified risk 

factors were then 

used to develop a 

risk stratification 

score- this score 

was then compared 

to another site for 

validity.  

 

Simplified risk 

scores were then 

developed based on 

the risk factors that 

were found to be 

Significant PONV 

predictors included: 

female gender (p < 

0.0001; OR 3.55: CI 2.46 

– 5.14), history of PONV 

(p < 0.0003; OR 1.91; CI 

1.35 – 2.70), nonsmoking 

status (p < 0.0001; OR 

2.05; CI 1.49 – 2.82), and 

use of postoperative 

opioids (p < 0.0002; OR 

2.10; CI 1.42 – 3.10).  

 

These identified risk 

factors have an estimated 

probability of PONV of 

10, 21, 39, 61 and 78 

when 0 – 4 risk factors 

are present. The risk 

probability was 

consistent when 

compared to another site.  

 

The simplified risk 

scores were then 

4A 
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significant via the 

logistic regression 

models. Original 

and simplified 

scores were cross-

validated.  

developed by analyses of 

the area under ROC 

curves with 95% error 

margins. These risk 

scores were compared to 

original risk scores and 

found to be valid. 

Apfel et al. 

(2012) 

Study objective 

was to establish a 

risk stratification 

scoring guide for 

postdischarge 

nausea and 

vomiting (PDNV) 

in ambulatory 

surgical patients 

up to 48 hours 

post anesthesia. 

Prospective 

multicenter 

cohort study 

N = 2170 

(adequate based 

on included 

power-analysis) 

 

Validation 

dataset: n = 257 

Primary outcome 

was the proportion 

of patients with 

nausea and/or 

vomiting and/or 

retching after 

discharge from 

hospital until 48 

hours after 

emergence from 

anesthesia (PDNV) 

 

All patients 

received surgical 

and anesthesia 

standard of care 

according to 

clinical care teams. 

 

1. PONV was 

assessed in the 

PACU at 30, 60 and 

120 min after 

surgery.  

 

2. PDNV: At 

Five statistically 

significant independent 

risk factors for PDNV 

were identified (p value; 

OR; 95% CI): 

 

1. Female gender (p < 

0.001; 1.54; 1.22 to 1.94) 

 

2. Age less than 50 years 

old (p < 0.001; 2.17; 1.75 

to 2.69) 

 

3. History of PONV (p < 

0.001; 1.50; 1.19 to 1.88) 

 

4. Opioids administered 

in the PACU (p < 0.001; 

1.93; 1.53 to 2.43) 

 

5. Presence of nausea in 

the PACU (p <0.001; 

3.14; 2.44 to 4.04) 

 

Prediction model based 

on validation data set 

4A 
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discharge 

participants were 

instructed to 

complete a diary 

regarding 

experiences with 

nausea and 

vomiting post-

discharge. 

Information entered 

was obtained 

during a phone 

interview on the 

afternoon or 

evening at 24 and 

48 hours post 

anesthesia. 

 

3. Nausea measured 

on 11-point scale (0 

= no nausea, 10 = 

worst nausea 

imaginable). Sever 

nausea determined 

as nausea >7 

 

4.Vomiting was 

quantified as the 

number of episodes 

at least 1 minute 

apart. Retching 

included within 

vomiting analysis 

demonstrated the 

incidence of PDNV to be 

approximately 10%, 

20%, 30%, 50%, 60% or 

80% when zero, one, 

two, three, four or five of 

the independent risk 

factors were present 

respectively. Represented 

an area under the receiver 

operating characteristic 

curve of 0.72 (0.69 to 

0.73).  
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ASPAN 

(2006) 

Objective was to 

review and 

analyze published 

evidence for the 

development of 

evidence-based, 

multidisciplinary, 

multimodal 

clinical practice 

recommendations 

addressing the 

prevention and 

management of 

PONV and 

PDNV. 

Guideline 

developed on 

systematic 

review and 

meta-analysis 

of current 

evidence 

Guideline 

developed from 

a review of 109 

articles ranging 

from Level 1 

meta-analysis of 

multiple control 

studies to Level 

VI, expert 

opinions. 

Evidence was 

rated as A 

through D with 

A being the 

highest quality.  

 

Recommendatio

ns were ranked 

using a modified 

American 

College of 

Cardiology/Ame

rican Heart 

Association 

classifications. 

Classifications 

ranked from I-III 

based on a risk 

versus benefit 

analysis.  

Synthesis of 

evidence in the 

prevention and/or 

management of 

PONV and PDNV 

including:  

 

Risk stratification 

 

Prophylaxis 

Treatment: 

including 

traditional 

therapeutic and 

complementary 

modalities 

 

Research gap 

analysis 

Only Class I 

recommendations on 

PDNV covered in this 

evidence review table:  

 

Assess for PDNV factors 

using the Apfel or 

Koivuranta PONV risk 

tools, discuss risk with 

anesthesia/surgical teams 

(Class I, Level C) 

 

Administer prophylactic 

antiemetics to high risk 

patients as indicated by 

risk factor analysis 

(further breakdown and 

recommendations 

included) (Class I, Level 

A) 

 

Consider appropriate 

complementary 

interventions (further 

recommendations 

included) (Class IIb, 

Level C) 

 

Include patient education 

on the management of 

PDNV in discharge 

instructions (Class I, 

Level C) 

1A 

 

 

This was the 

original 

PONV/PDNV 

management 

guideline- later 

updated by 

Kovac (2012) 

and Gan et al. 

(2014). This is 

included as a 

paramount 

study.   
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Assess for PDNV in 

outpatient follow up 

contact (Class I, Level C) 

 

Rescue treatment 

recommendations include 

pharmacologic 

interventions (discussed 

in detail) (Class I, Level 

C) 

 

Bruderer et 

al. (2017) 

Aim of the study 

was to evaluate 

the (1) incidence 

and severity of 

PDNV following 

total intravenous 

anesthetic (TIVA) 

with propofol 

administration 

and (2) 

standardize 

PDNV-

prophylaxis 

corresponding to 

patient’s Apfel 

PONV risk score. 

(3) Additionally, 

study evaluated 

patient quality of 

life with PDNV. 

Prospective 

cohort study- 

compared rates 

to current 

literature 

N = 222 All patients 

received TIVA 

anesthetic with use 

of propofol.  

Patients were 

evaluated for their 

risk of PDNV using 

the Apfel risk 

score.  

 

With 2 risk factors 

the patient received 

8 mg of Zofran 

prior to procedure 

(surgical time <1 

hour) or 4 mg 30 

mins prior to end of 

surgery (surgical 

time >1 hour). 3 

risk factors: 4 mg 

dexamethasone 

Within first 24 hours of 

surgery 18% complained 

of severe nausea as 

determined by NRS >6. 

By post-operative day 2, 

97% did not have nausea. 

 

Within first 24 hours of 

surgery, 6% experienced 

vomiting. By post-

operative day 2, none had 

vomiting.  

 

Overall incidence of 

PDNV was 10%.  

 

Quality of life was 

influenced more by pain 

in almost 33% of patients 

over PDNV at almost 

14% of patients. 

4C 
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added to regime. If 

4 risk factors then 

0.5 mg Droperidol 

IV was added 

during induction of 

anesthetic.  

 

Patients rated N/V 

and pain on a 

numeric rating 

scale (NRS) at “on 

their way home”, 

from return to home 

to dinner, from 

dinner to bedtime, 

and overnight. 

Additional 

information 

recorded any 

nausea 

countermeasures 

that patients did at 

home. 

 

P values were not 

included in this research.  

Gan et al. 

(2014) 

This is an updated 

guideline to 

ASPAN 2006 

guideline, 

presented by the 

Society for 

Ambulatory 

Anesthesia 

(SAMBA). This 

edition includes 

Guideline 

developed on 

systematic 

review and 

meta-analysis 

of current 

evidence 

Main areas 

reviewed 

included: Risk 

assessment and 

reduction, 

PONV protocol 

algorithms, 

prophylaxis and 

treatment 

management 

Guideline 

recommendations: 

 

Identify patient’s 

risk for 

PONV/PDNV. 

Reduce baseline 

risk factors for 

PONV by 

administering 

1. Risk stratification tools 

should be implemented- 

Apfel simplified PDNV 

tool is recommended and 

included.  

2. Recommendations 

include: avoid general 

anesthesia, use propofol 

for induction and 

maintenance of 

1A 

 

Updates and 

supports the 

ASPAN (2006) 

guideline. 
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management for 

pediatric patients. 

options, and a 

review on 

nonpharmacolog

ic, alternative 

therapies. 

PONV prophylaxis 

for adults at 

moderate risk. This 

prophylactic 

therapy should 

include a 

combination/ 

multimodal 

treatment options.  

Children are often 

under treated and 

prophylactic 

combination 

therapy should be 

implemented. 

Provide antiemetic 

treatment in 

patients with 

PONV. Treatment 

therapy should be 

incorporated in 

management 

protocols , and 

initiated in the 

clinical setting.  

anesthesia, avoid nitrous 

oxide, avoid volatile 

anesthetics, minimize 

postoperative opioids, 

and ensure adequate 

hydration.  

3. Prophylactic therapy 

of at least 1 agent should 

be used. 

4. High risk patients 

should have at least 2 

agents for combination 

therapy.  

5. PONV rate in children 

can be twice that in 

adults, prophylaxis is 

essential.  

6. Low dose serotonin 

blockers should be used 

as rescue medication for 

PONV. 

7. Routine risk 

assessment and 

management is essential.  

8. PONV/PDNV risk 

assessment, reduction 

protocols and 

management plans are 

essential to the anesthesia 

plan of care. 

Kovac 

(2014) 

The objective of 

this systematic 

review was to 

Systematic 

review 

81 studies 

reviewed; 

however, not all 

General review of 

available 

antiemetics with 

Risk stratification for 

PDNV is essential in the 

management. 

1C 
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outline PONV 

and PDNV risk 

assessment, 

pharmacologic 

prophylaxis and 

treatment options. 

specific to 

PDNV, included 

PONV 

recommendation

s as well. 

current 

recommendations 

of PONV and 

PDNV prophylaxis 

and treatment 

proposed. Risk 

assessment tools 

outlined. Search 

methodology not 

included, inclusion 

and exclusion 

criteria not 

discussed. 

Recommends use of the 

Apfel PDNV risk tool. 

PDNV may be prevented 

with the following 

recommendations: 

combination prophylactic 

antiemetic therapy, total 

IV anesthesia (TIVA), 

use of propofol over 

inhalational agents, P6 

acupoint stimulation, use 

of long acting 

antiemetics. 

Odom-

Forren, et 

al. (2013) 

Study objectives 

were to  

 

1) quantify 

incidence and 

severity of PDNV 

for 7 days in adult 

ambulatory 

surgery with 

anesthesia 

 

2) evaluate 

whether the 

modified Apfel 

risk model may 

be used to predict 

the patient’s risk 

of PDNV for 7 

days 

postoperative 

Prospective 

multicenter 

cohort study 

N = 248 (power-

analysis not 

included) 

1. Incidence and 

severity of nausea 

were recorded in 

PACU from 15, 30, 

60, 120- and 240-

minutes post 

anesthesia and at 

discharge, ride 

home and for 7 

days post discharge.  

 

Incidence was 

measured as any 

number greater than 

0 on the numerical 

rating scale and 

severe nausea was 

defined as nausea 

of 7 or greater on 

11-point rating 

Overall incidence of 

nausea was 56.9% and of 

emesis was 19.4%. 

Retching was included in 

the emesis calculation 

due to the low indigence 

of retching the similar 

physiologic actions. 

Incidence of PDNV was 

highest on the day of 

surgery, with nausea 

accounting for 56.9% and 

emesis of 19.4%, and 

decreased over time to 

day 7 with 6% reporting 

nausea and 0.8% 

reporting emesis.  

 

Risk factors found 

included: 

4A 
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3) verify whether 

the same risk 

factors as the 

modified Apfel 

model were 

applicable in the 

3-7-day period 

scale.  

 

2.Vomiting was 

noted as the number 

of episodes at least 

one minute apart 

from each other. 

Severe vomiting 

noted as greater 

than 3 episodes. 

Patient’s kept a 

diary recording 

these events and 

feeling of nausea.  

Age < 50 (p < 0.001; OR 

3.03; CI 1.69-5.44) 

Female gender (p < 

0.001; OR 1.96; CI 1.03-

3.72) 

Previous PONV (p < 

0.0001; OR 3.51, CI 1.70 

– 7.27) 

Operating room time 

(OR 2.19, CI 1.34 – 3.60) 

Use of Zofran in PACU 

(OR 6.39, CI 1.65 – 

24.79) 

Pain during day 3 – 7 (p 

< 0.001; OR 1.67, CI 

1.30 – 2.14) 

 

This study found that the 

Apfel PDNV scoring 

system adequately 

predicted PDNV over a 

7-day period. However, 

also found that pain may 

play a major role in 

PDNV after the initial 48 

hours.  

Wallden et 

al. (2016) 

Study objective 

was to validate 

the simplified 

Apfel PDNV 

score in the 

Swedish 

population  

Prospective 

observational 

study 

N = 431 (power 

analysis not 

calculated) 

Yes/no 

questionnaire 

regarding presence 

of nausea, vomiting 

and pain at 2, 4 and 

6 hours 

postoperatively and 

Overall risk of PONV 

was 18.8% (95% CI 15.4 

– 22.8) and risk of PDNV 

was 28.1% (CI 24 – 

32.5). These findings 

were very similar to the 

original study by Apfel et 

4B 
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at noon on 

postoperative days 

1, 2 and 3.  

 

al. 2012 with only 0.013 

absolute difference in the 

discrimination capacity. 

The discrimination 

capacity included the 

area under the ROC 

curve which was used to 

validate the original 

Apfel et al. 2012 study.  

Area under the ROC 

curve was 0.693 vs 0.706 

in Apfel et al 2012 study.  

 

Female gender risk factor 

(p = 0.013) 

Age <50 years (p = 

0.039) 

History of PONV (p < 

0.001) 

History of motion 

sickness (p < 0.001) 

Opioids in the PACU (p 

= 0.001) 

Nausea in the PACU (p < 

0.001) 

Rating System for Hierarchy of Evidence 

Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines 

based on systematic review of RCTs.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  
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VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

(Melnyk & Fineout-Overholt, 2014)  

 

Rating Scale for Quality of Evidence  

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

on extensive literature review that includes thoughtful reference to scientific literature 

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

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

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

(Newhouse, 200
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Appendix C 

Pre/Post PDNV Perceived Knowledge Survey 

 

Dear Colleague,  

 

The purpose of this survey is to evaluate your perceived knowledge level of postdischarge 

nausea and vomiting (PDNV) and PDNV risk assessment. This project is being conducted by a 

University of Maryland Doctor of Nursing Practice student, Nicole Grass, MS, CRNA.  

 

Participation in this project requires the completion of this anonymous survey before and after 

the educational session.  

 

This project has been approved by the University of Maryland IRB and the Johns Hopkins 

Hospital IRB. Completion of this survey is voluntary and you may stop at any time. The 

information obtained in this survey will be kept anonymous and confidential. Thank you for your 

participation.  

 

“Postdischarge Nausea and Vomiting Risk Assessment in  

Breast and Gynecological Surgical Patients” 

 

Please rate the following questions on the following scale of 1 to 4 

1 = no knowledge, 2 = little knowledge, 3 = some knowledge, 4 = expert knowledge 

 

1) I know the difference between postoperative nausea and vomiting (PONV) and postdischarge 

nausea and vomiting (PDNV)       

1 2 3 4 

2) I know the consequences of PDNV including consequences to the patient and facility  

       1 2 3 4  

3) I know the national and organizational incidence of PDNV  

1  2 3 4 

4) I know the five risk factors for PDNV as identified by Apfel et al (2012). 

1 2 3 4 

5) I know what the risk for PDNV is when 1, 2, 3, 4 or 5 risk factors are present  

1 2 3 4 

6) I know how long the Apfel PDNV risk assessment tool holds predictive value  

1 2 3 4 

In regards to this quality improvement project: 

 

7) I know the inclusion and exclusion criteria for this project    

1 2 3 4 

8) I know the risk assessment protocol and feel comfortable with the risk assessment tool to be 

completed                 

   1 2 3 4 
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Appendix D 

PDNV Risk Assessment Protocol Worksheet: 

Page 1 

 

All planned out-patient breast surgical patients and all out-patient gynecological surgical 

patients, including gynecological-oncology patients, will have competed post-discharge nausea 

and vomiting (PDNV) risk assessment completed using the Apfel PDNV Simplified Risk 

Assessment tool immediately prior to discharge from the Post-Anesthesia Care Unit (PACU). 

The Apfel PDNV Simplified Risk Assessment tool is to be completed by the primary PACU 

registered nurse providing care to the patient.  

 

Each patient in the identified population, will be evaluated for the presence of the following five 

risk factors: female gender, history of post-operative nausea and vomiting (PONV), age less than 

50 years (<50 years), use of opioids in the PACU, and presence of nausea in the PACU. Each 

present risk factor will earn 1 point. All points will be added and entered into the SUM row, max 

Sum is 5 points.  

 

When 0, 1, 2, 3, 4, and 5 points are present the patient has the corresponding risk for PDNV of 

approximately 10%, 20%, 30%, 50%, 60% and 80% respectively.  

 

Please place all completed risk assessment tools in the patient’s completed chart folder.  

 

Post-discharge follow-up phone call will be completed per PACU phone protocol with the 

corresponding last question completed by the PACU personnel completing the follow-up phone 

call. Completed risk assessment tools will then be placed in the identified secured location.  

 

See page 2 for the PDNV risk assessment tool to be completed.  
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PDNV Risk Assessment Protocol Worksheet Page 2 

Primary Nurse Name:  

 

Date and time completed:  

 

Patient Primary Diagnosis and Surgical Procedure: 

 

 

Is this patient scheduled on an out-patient basis? Yes No  (if no, do not complete the tool) 

 

Length of PACU stay: 

 

Was the patient discharged home as planned?  YES NO 

 

Apfel PDNV Simplified Risk Assessment Tool 

Risk Factors Points: Place 0 if risk factor is NOT 

present, place 1 if risk factor is PRESENT 

Female gender  

History of PONV  

Age <50 years 

(include actual age in parentheses) 

 

Use of opioids in the PACU  

Nausea in the PACU  

Sum (0-5 possible)   

(Apfel et al., 2012, Gan et al., 2014) 

 

Please place completed tool into the patient’s completed chart folder for follow-up phone call 

analysis.  

 

 

 

To be completed after follow-up phone call:  

 

During the follow up phone call, did the patient report PDNV or pain?  

 PDNV:  YES  NO 

 PAIN:  YES  NO 

 

 

Once follow-up phone call completed, please place completed tool in the identified secured 

location for final analysis. 
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Appendix E 

Staff Compliance Audit Tool 

Week # of Completed PDNV Risk 

Assessment Protocol Worksheets 

# of Scheduled Cases 

Meeting Inclusion Criteria 

% Compliance 

1    

2    

3    

4    

5    

6    

7    

8    

 

 


