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Abstract 

Problem: Currently 6.1% of post-surgical patients at this institution experience post-operative 

nausea and vomiting (PONV). Prophylactic measures for PONV are often based on provider 

preference, price, and availability contributing to significant variability in PONV prevention 

techniques. Since PONV risk ranges from patient to patient depending on risk factors such as 

gender, age, and type of anesthetic it is imperative preventative measures are individualized to 

each patient. Purpose: The purpose of this quality improvement project was to implement a 

preoperative risk assessment for adult surgical patients and evaluate its effectiveness in identifying 

patients at high-risk for PONV and guide anesthesia provider’s prophylactic interventions to 

decrease the incidence of PONV. Methods: Over 15-weeks a preoperative risk assessment was 

integrated into patient forms and filled out during intake. The anesthesia provider was expected to 

assess the risk score and administer preventative medications per the established PONV guideline. 

Data on compliance and post-operative nausea and vomiting rates was tracked throughout the 

implementation period. Results: The data reflected an average compliance of 96% and 90% with 

the documentation of PONV risk assessment on each patient’s perioperative record and 

identification of patients at high-risk for PONV during the first nine weeks of implementation. The 

anesthesia providers review of each patient’s risk score remained at an average of 54% during that 

time.  Compliance with all three measures dropped significantly weeks 11 through 15 due to a 

clerical error which resulted in risk assessment not being included in the patient forms. During this 

time, the average compliance rate with risk assessment completion and high-risk identification was 

18%. The compliance rate with the anesthesia provider’s review of the PONV score decreased to 

17%. Conclusions: Due to the variable and limited nature of the compliance data, no statistically 

significant conclusions can be drawn.  However, when compliance was at its highest, the rate of 
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PONV trended down from a rate of 5% to 2.6% and as compliance dropped in November, PONV 

rates rose again to 4.5%.  
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Implementation of a Preoperative Risk Assessment for Post-Operative Nausea and 

Vomiting  

Postoperative nausea and vomiting (PONV) remains one of the most common postoperative 

anesthetic complications among post-surgical patients. The incidence of PONV is estimated to 

be 30% in the general surgical population (Gan et al., 2020). PONV remains a significant 

problem because it can result in a prolonged hospital stay and is the leading cause of 

unanticipated hospital admissions (Thomas et al., 2019). The delay in hospital discharge and 

unexpected admission can result in an increase in overall healthcare costs. Beyond its impact on 

hospital stay and healthcare costs, PONV increases the risk of pulmonary aspiration, suture 

dehiscence, esophageal rupture, subcutaneous emphysema, and pneumothorax (Thomas et 

al.,2019). For patients, PONV is a source of distress, even before undergoing surgery. Patients 

have ranked PONV as the most undesirable postoperative outcome, even more undesirable than 

pain and shivering. Willingness-to-pay studies have reported patients are willing to pay $100 out 

of pocket for a medication that would completely prevent PONV (Wilson & Knaggs, 2018). 

On average, 6.1% of post-surgical patients at a small community hospital experienced PONV 

after general anesthesia. The hospital identified their monthly PONV rates as a practice problem 

in post-surgical patients when comparing their rate to similar hospitals within the medical 

system. According to anesthesia leadership, prophylactic measures for PONV were often based 

on provider preference, price, and availability. This contributed to significant variability in 

PONV prevention techniques. The current process flow in which PONV risk was assessed and 

treated is illustrated in Appendix A. According to Apfel and colleagues (2012), the most reliable 

independent predictors of PONV are female gender, a history of PONV or motion sickness, non-

smoking status, younger age (<50 years old), duration of anesthesia with volatile anesthetics 
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(>60 minutes), and perioperative opioid use. Since PONV risk ranges from patient to patient 

depending on risk factors such as gender, age, and type of anesthetic, it is imperative 

preventative measures are individualized to each patient. To do so, patients who are at a higher 

risk for PONV should be identified preoperatively. The purpose of this quality improvement (QI) 

project was to implement a preoperative risk assessment for adult surgical patients at a small 

community hospital and evaluate its effectiveness in identifying patients at high-risk for PONV 

to guide anesthesia provider’s prophylactic interventions to decrease the incidence of PONV. 

The desired process flow is illustrated in Appendix B. 

Literature Review  
 

A systematic review of the literature on the use of preoperative PONV risk assessments was 

conducted. Several notable factors, such as female gender and history of motion sickness, were 

identified retrospectively as early as the 1960s as risk factors for PONV (Chandrakantan & 

Glass, 2011). Apfel and colleagues (2012) identified four risk factors that form the basis for a 

scoring system to estimate the risk of PONV. These risk factors being female gender, young age 

(<50 years old), non-smoking status, and perioperative opioid use. Historically, anesthesia 

providers are taught the presence of each risk factor increases the likelihood of PONV by 18 – 

22% (Apfel et al., 1999). For objective risk assessment, it is recommended to focus on those that 

independently predict PONV after accounting for other confounding anesthetic and surgical 

factors. Three studies were found which standardized this scoring system by implementing an 

objective assessment tool to ensure anesthesia providers ascertained each patient’s individual 

risk for PONV.  

Dewinter et al. (2018), Sigaut et al. (2010), and Tabrizi et al. (2019) conducted retrospective 

before-and-after studies to determine if the implementation of PONV risk assessment tools 
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decreased the incidence of PONV. All three studies utilized Apfel scoring preoperatively to 

determine each patient’s risk for PONV. Dewinter et al. (2018) and Tabrizi et al. (2019) 

implemented an algorithm for anesthesia providers to utilize in conjunction with the mandatory 

preoperative assessments. In contrast, Sigaut and colleagues (2010) encouraged anesthesia 

providers, through education, to utilize the Apfel scoring to create patient-specific plans for 

PONV prophylaxis, however, it was ultimately up to the providers’ discretion how to do so.  

Dewinter et al. (2018) found after the introduction of the simplified PONV algorithm, there 

was a significant and marked reduction of the PONV incidence in their institution. Tabrizi and 

colleagues (2019) found a risk-tailored approach to PONV prophylaxis using a risk assessment 

tool along with treatment recommendations were effective at reducing the incidence of PONV. 

Sigaut et al. (2010) found despite implementation of only an educational strategy, their use of a 

systematic preoperative measurement and recording of the simplified Apfel’s score was 

sufficient enough to markedly decrease the incidence of PONV in their population of adult 

surgical patients.  

The limitations of all three studies were similar. The studies utilized a before-and-after 

design, which can result in an overestimation of the effect of the intervention due to the potential 

of the Hawthorne effect. Also, both Tabrizi et al. (2019) and Dewinter et al. (2018) did not 

include a power analysis, however despite this, both studies included a large sample size. Sigaut 

et al. (2010) was appropriately powered but was limited in it did not reach the level of a 

randomized, double-blind, controlled trial in which two strategies are compared. Despite these 

limitations, conclusions were definitive and supported through literature review. 

Theoretical Framework  
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The Symptom Management Theory (SMT) was selected for understanding the practice 

problem of PONV. It is depicted in Figure 1. The SMT was initially published as the UCSF 

Symptom Management Model by Larson et al. (1994). The SMT was chosen as it serves to 

provide an organized approach for the evaluation of the symptom experience, management 

strategies, and outcomes of symptom management (Humphreys et al. 2014). Furthermore, it 

provides a framework for collaboration among the healthcare team through incorporation of the 

nursing domains. The theory consists of three major components: 1) the symptom experience, 

which is defined as a “simultaneous perception, evaluation, and response to a change in one’s 

usual feeling”; 2) symptom management strategies, which are defined as “efforts to avert, delay, 

or minimize the symptom experience”; and outcomes of symptom management which is defined 

as “clear and measurable outcomes to assess following the implementation of a strategy” 

(Humphreys et al., 2014, p. 142). These outcomes include a recognizable change in symptom 

status, which can mean it is less frequent, less intense, or less distressing. SMT is clinically 

applicable to PONV as it takes into consideration the various factors which contribute to the 

development of symptoms. The aforementioned concepts are structured into a diagram of 

interrelationships which illustrates the simultaneous and bidirectional relationship between the 

symptom experience, management strategies, and outcomes. The concepts are further embedded 

within the context of the domains of nursing. These domains include the person, environment, 

health, and illness (Linder, 2010). This feature is significant because factors within these 

domains relate to the factors which place a patient at risk for the development of PONV. This 

aligns with both the practice problem of PONV and the intended intervention as it will identify 

these factors through risk assessment and be used to then drive symptom management strategies. 
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The implementation process framework described by Helfrich et al. (2007) theorizes 

effective implementation is a function of management support and resource availability, 

mediated by the institution’s specific implementation policies and practices and most 

importantly, the resulting implementation climate.  It is depicted in Figure 2. According to 

Helfrich and colleagues (2007), the implementation climate is the most important feature as it 

determines the relative priority of the implementation and how it is promoted, supported, and 

rewarded by the organization. In the instance of this QI project, members of the organization’s 

anesthesia leadership were the primary drivers in the establishment of this intervention. As 

previously mentioned, the hospital identified their PONV rates as a practice problem in post-

surgical patients and spent the last year evaluating a pilot improvement program rolled out at a 

nearby hospital under the same medical system. This project is supported by the leadership on 

both a hospital and medical system level. Due to the degree of support and involvement from 

hospital leadership, the intervention was projected to be effective as it was consistently used, and 

measures were regularly taken to ensure improvements in quality and sustainability. 

Methods  
 

 This QI project was implemented at a small 241-bed community teaching hospital. The 

implementation of this project targeted members of the anesthesia department and select 

perioperative staff. The anesthesia department of this institution consisted of nine physician 

anesthesiologists and 12 certified registered nurse anesthetists (CRNA). The nursing staff in the 

preoperative and postoperative area consisted of 15 registered nurses. Together, these staff 

provide perioperative care to approximately 60 surgical patients per month in specialties that are 

at particularly high-risk for PONV. Preoperative nurses assessed the patient on the day of 

surgery and were in the ideal position to assess patients for an increased risk of PONV as they 
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saw the patient for at least 2-3 hours prior to the anesthesia team. They were responsible for 

filling out the patient’s perioperative record, or “blue sheet”, which contains the patient’s 

medical and surgery history, allergies, planned procedure, lab results, STOP-BANG assessment, 

and any other pertinent information. The goal was for these patients to be assessed for PONV 

risk early so the necessary interventions could be implemented and/or planned more efficiently. 

A risk assessment was created and integrated into the perioperative patient forms (Appendix C) 

to be filled out by the preoperative nurse during intake. The anesthesia provider was expected to 

assess the risk score and administer preventative medications accordingly per the established 

PONV guideline. During the first two weeks of implementation, the information was delineated 

to anesthesia staff and nursing staff via educational sessions facilitated by project leaders. A 

website titled Implementation of a PONV Preoperative Risk Assessment and Protocol was 

created to provide education to nurses and anesthesia providers on the QI project. The website is 

hyperlinked above and Figures 3-5 below depict various parts of the website. Members of 

anesthesia and nursing leadership were charged with ensuring all staff completed the education.  

 Compliance with the completion of the risk assessment, identification of high-risk status, and the 

anesthesia provider’s awareness of the results were measured through weekly audits using the tool in 

Appendix D. To protect individuals and their data, patient and clinician specific information was de-

identified upon collection as depicted in the form shown as Appendix D. Only the following data was 

collected weekly: date, surgical procedure, if the PONV risk assessment was charted, if the patient was 

identified as high-risk, the anesthesia provider’s awareness of the PONV score, and if rescue antiemetics 

were identified in PACU. The form was placed in a locked box in the PACU. Data was then recorded, 

stored, and analyzed weekly in an encrypted data management spreadsheet on a private password-

protected internal computer. The data recorded was coded in the spreadsheet to protect the 
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confidentiality of the data. The data on the rate of PONV was collected internally through software 

which analyzes the number of patients that receive rescue anti-emetics in PACU. This data was relayed 

via anesthesia leadership who have access to this information. Only the month and percentage were 

provided, therefore no patient or clinical-specific information was exchanged.  

Results 

 

The purpose of the project was met through the successful implementation a preoperative risk 

assessment for adult surgical patients. The education goals of the project were met as 100% of 

preoperative nurses and anesthesia providers were instructed on how to conduct the preoperative risk 

assessment to identify patients at high risk for PONV and how to utilize the score to guide prophylaxis. 

Run charts were utilized to analyze the process and outcome measures listed in Appendix D. The run 

charts for each measure are displayed in Figures 6 through 9. The first outcome measure was 

documentation of PONV risk assessment on each patient’s perioperative record by a perioperative nurse. 

The weekly data analysis portrayed 100% compliance during the first two weeks of implementation 

when nursing staff were being educated. There was a drop in compliance during week 3 and 5 to 60-

68%. However, the week immediately after, the compliance rate rose appropriately 90-100% as staff 

were sent reminder emails. This tendency was also reflected in the second outcome measure which was 

documentation of high-risk status in the patient’s perioperative record by a perioperative nurse. The rate 

was consistently 85-95% during the first two weeks of implementation then dropped and rose 

appropriately to 92-93% after reminders.  

In contrast, the third outcome measure was the anesthesia providers review of each patient’s 

PONV risk assessment score and the rate consistently remained at an average of 54% during the first six 

weeks of implementation. Compliance with all three measures significantly dropped weeks 11 through 

15 due to a clerical error which resulted in risk assessment not being included in the patient forms. 
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During this time, the average compliance rate with risk assessment completion and high-risk 

identification was 18%. The compliance rate with the anesthesia providers review of the PONV score 

decreased to 17%. The outcome measure was rate of PONV in post-surgical patients receiving general 

anesthesia. It was measured monthly due to ease of tracking and analysis. The rate of PONV started at 

5.0% in August. The rate trended down to 4.6% in September after four weeks of the risk assessments 

being conducted. The rate of PONV further decreased to 2.6% by the end of October. The rate of PONV 

then increased to 4% in November and 4.5% in December.  

Discussion   

 

The implementation of a preoperative risk assessment was found to be beneficial for decreasing the 

rate of PONV when compliance was high.  Low compliance with PONV guidelines is a well-known 

problem among institutions and discussed throughout the literature (Dewinter et al., 2018). At this 

institution, anesthesia provider review of the PONV risk score was the lowest in compliance. This is 

likely because there are only 2-3 anesthesia providers per day, which can significantly impact the data if 

one or both are not consistently reviewing the risk score. Also, unique to this institution, anesthesia 

providers are employed by 2 neighboring hospitals and rotate between the two. This may have resulted 

in non-compliance as they are not accustomed to reviewing a PONV risk score in their workflow at both 

institutions. For preoperative nursing staff, when compliance was at its highest in October, we noted a 

significant decrease in PONV from a pre-implementation rate of 5% to 2.6%. As previously mentioned, 

compliance considerably dropped when risk assessments were not being included in the patients’ 

perioperative forms in November and December. Concurrently, PONV rates trended up to 4 then 4.5%. 

To prevent this, the risk assessment should be included in the electronic record to allow for ease of 

completion and streamlined tracking. This would also allow it to be linked to a reminder of the 

institutional PONV policy. At this time, no policy or incentive currently exists to encourage the 
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completion of a PONV assessment by nursing staff, which hindered motivation as the project progressed 

passed the initial phase. It is also important to note there is no method of communication between 

nursing and anesthesia when a patient is identified as high risk. This raises a problem as the preoperative 

nurse does not have the ability to advocate for early interventions such as oral aprepitant or a 

scopolamine patch, which should ideally be instituted 2-3 hours prior to induction of anesthesia.    

Our results were similar to the findings in other studies such as Dewinter et al. (2018) and 

Tabrizi et al. (2019) which found  a risk assessment tool was effective at reducing the incidence 

of PONV. Similar to these studies, there were problems with compliance among staff, 

confounding variables, and a small study size, which limited the statistical significance of the 

conclusions. However, like these studies, our findings have found an association between 

completion of a risk assessment and decreased PONV rates. This project was created and 

individualized to the workflow at this institution, limiting its generalizability. Furthermore, the 

project size and patient population may not reflect the incidence of PONV in other institutions or 

the general population.  

Conclusion  
 

 The use of a preoperative risk assessment may lead to the identification of high-risk 

patients and decrease the rate of PONV when used consistently. The implementation of the risk 

assessment allowed preoperative nurses to identify patients early and provided anesthesia 

providers with a tool to guide the prophylactic measures delineated by the institution’s PONV 

policy. The perioperative patient forms will be phased out in the coming months, therefore, the 

implementation of a mandatory risk assessment with the electronic medical record would be 

beneficial for preoperative nurses and anesthesia providers as it will ensure completion, 

streamline tracking, and facilitate communication between the two providers. Furthermore, 
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reminders can be added to direct both nurses and anesthesia providers to potential prophylactic 

measures to be instituted in the preoperative area. Hospitals that plan to institute a comparable 

intervention should strive to include the IT department in their planning and implementation 

team as the electronic medical record is a tool that could expand this intervention to significantly 

more patients. More importantly, it will improve compliance and allow for more robust data 

collection and analysis to help demonstrate the benefit for patients and drive continued 

sustainability. 
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Tables 
Table 1 
Evidence Review Table 

 
Citation:  Tabrizi, S., Mahotra, V., Turnbull, Z. A., & Goode, V. (2019). Implementation of postoperative nausea and vomiting 
guidelines for female adult patients undergoing anesthesia during gynecologic and breast surgery in an ambulatory setting. Journal 
of PeriAnesthesia Nursing, 34(4), 851-860. https://doi.org/10.1016/j.jopan.2018.10.006  

Level: IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“This evidence-
based quality 
improvement 
(QI) project 
describes the 
implementation 
of a PONV 
guideline and the 
impact on 
providers' 
compliance with 
PONV risk 
assessment using 
the Apfel PONV 
score.” 

A retrospective 
pre-
implementation 
and post-
implementation 
quality 
improvement 
project. 

Sampling Technique: 
Convenience sampling of adult 
female patients who underwent 
GYN or breast surgery and 
anesthesia in the ambulatory 
setting and who were expected 
to be discharged postoperatively 

Inclusion criteria: Women 
between the ages of 18 and 75 
years, presenting for an 
ambulatory GYN or breast 
surgery and receiving either 
monitored anesthesia care 
(MAC) or GA as the primary 
anesthetic technique.  

# Eligible: 316 patients (164 
pre-implementation and 152 
post-implementation)  

# Accepted: 294 patients 

                                                       
Group Homogeneity: The two 
samples did not differ 
significantly with regard to age, 
body mass index, ASA 
classification, surgical 

Researchers 
implemented a PONV 
prophylaxis protocol 
that used an 
assessment tool to 
guide PONV 
prophylaxis that was 
tailored to each 
patient’s risk of 
developing PONV. 
 
The assessment tool 
used six independent 
predictors of PONV 
risk: general 
anesthesia, female 
gender, age younger 
than 50 years, 
nonsmoking status, 
history of PONV or 
motion sickness, and 
anticipated 
postoperative opioid 
administration.  
 
Based on the risk 
score, the tool 
indicated the patient’s 
risk, indicated the total 

Dependent variable(s):  

1. Increase the number of 
antiemetics administered to 
patients in the moderate-risk 
and high-risk categories 
when compared with the 
pre-implementation number 
of antiemetics administered.  

2. Decrease the incidence of 
PONV in adult gynecologic 
surgery patients when 
compared with the pre-
implementation incidence of 
PONV. 

3. Achieve 50% anesthesia 
provider compliance to the 
PONV assessment and 
prophylaxis protocol. 

Measurement: Pre/post-test 
retrospective chart review via the 
Electronic Patient Information 
Center and Allscripts software 
was utilized for data collection.  

The following data was 
retrieved:  

Statistical Procedures(s) and 
Results: 
 
To evaluate aim 1, a two-sample t-
test was performed to compare the 
number of pre- and post-
implementation antiemetics given to 
patients in the medium-risk and 
high-risk categories for PONV. 
 
The average number of prophylactic 
antiemetics administered to 
moderate-risk and high-risk groups 
significantly increased during the 
post-implementation period from 
3.64 in the pre-implementation 
period to 4.07 (P = .001) 
 
To evaluate aim 2, a Fisher exact 
test was performed to compare the 
incidence of PONV in adult patients 
undergoing gynecological surgery 
before and after implementation.  
 
The incidence of PONV decreased 
from 32.3% to 28.9% in the post-
implementation period; however, 
this reduction was not statistically 
significant. That being said, the 
incidence of PONV was 
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procedures, or PONV risk score 
distribution. 

Power analysis: Not reported.   

 
 

number of antiemetics 
to be administered. 
 

• Documented Apfel risk 
score 

• Preoperative administration 
of an antiemetic 

• Administration of a rescue 
antiemetic given for 
prophylaxis and treatment 
for PONV in the PACU 

• Unexpected admission to 
the hospital as a result of 
PONV  

• Administration of an 
antiemetic in the OR 

• The number and type(s) of 
antiemetics given in the OR.  

• The patient was considered 
to have PONV if a rescue 
anti- emetic was 
administered and 
documented within the first 
8 hours of admission to the 
PACU. 

significantly lower in patients that 
received the appropriate number of 
anti-emetics as indicated by PONV 
risk score (21%) when compared to 
those who did not (40%) (P = .001). 
 
To evaluate aim 3, descriptive 
statistics (N, %) were calculated to 
determine the compliance of 
anesthesia providers to the PONV 
assessment and prophylaxis 
protocol. Adherence to the Apfel 
risk score assessment and 
documentation significantly 
increased. 63.3% vs 49%, P = 
.019). 
 
 
 
 

Citation: Sigaut, S., Merckx, P., Peuch, C., Necib, S., Pingeon, F., Mantz. J. (2010). Does an educational strategy based 
on systematic preoperative assessment of simplified Apfel's score decrease postoperative nausea and vomiting? 
Annales Françaises d'Anesthésie et de Réanimation, 29(11), 765-769. 
https://doi.org/10.1016/j.annfar.2010.08.004 

Level: IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The primary 
goal of this study 
was to examine 
the effect of a 
strategy 
consisting of 
strong 
encouragement 
to systematically 
record 

A single center 
“before-after” 
study   
 
 
 

Sampling Technique: 
Convenience sampling 

All consecutive patients 
admitted to PACU for elective 
surgery after general anesthesia 
between 1/8/07 to 2/27/07 were 
allocated to the “before” group. 
Patients admitted between 

Anesthetists were 
required to document 
the Apfel’s simplified 
score preoperatively 
on the patients’ chart 
and educated on how 
to utilize this 
information to the 
prevent PONV.  

Primary outcome: The 
incidence of PONV in the 
PACU.  

Secondary endpoint: The rate 
of anti-emetic given to the 
patients prophylactically in the 
OR and the rate of rescue anti-

Statistical Procedure(s): 
The incidence of PONV, 
prophylaxis administration, 
postoperative administration of anti-
emetics were compared between the 
two groups using the two-sided 
Fisher’s exact test.  
 
The chi-squared test for 
independence was used to look for 
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preoperative 
simplified 
Apfel’s score on 
patient’s pre-
anesthetic files, 
coupled with 
regular staff 
meetings 
dedicated to 
PONV 
prevention and 
treatment”, (p. 
number?) 

03/01/07 to 04/30/07 were 
allocated to the “after” group.  
 
# Accepted: 384 patients (191 
in the “before” group and 193 in 
the “after” group).  

Power analysis: It was 
determined that 190 patients 
were needed in each group to 
show a 50% decrease in the 
relative risk of PONV in the 
“after group” with an a error = 
0.05 and a ß error = 0.20).  

Group Homogeneity: There 
were no statistically significant 
differences between both groups 
except for duration of stay in the 
PACU, which was significantly 
shorter in the “after” group at 
140 min +/- 63 min vs. 211 min 
+/- 245 min and surgical 
specialty (p < 0.05)  

 

The educational 
strategy consisted of:  

• Regularly 
organizing 
problem-based 
learning 
discussions on 
PONV  

• Overview of the 
Apfel score 

• Literature 
concerning PONV 
frequency and 
impact 

• Known 
prevention means 
and their 
respective 
efficiency 

The items of Apfel’s 
simplified score were 
made available in the 
preoperative area and 
an insert containing 
the score’s items was 
printed on the records 
of each patient’s chart.  

emetics prescribed by the OR 
anesthetist.  

Measurement:  

The following parameters were 
recorded in the PACU, by the 
nurse or the resident in charge:  

• Type of surgery 
• Apfel’s simplified score 
• Duration of stay in PACU 
• Intraoperative 

administration of PONV 
prophylaxis 

• Prescription of anti-emetics 
for the postoperative period 

• Intraoperative and 
postoperative opioid 
requirements. 

PONV was considered present 
when spontaneously reported by 
the patient or by systematic 
assessment by nurses. Patients 
were required to answer the 
question ‘‘do you have any 
nausea?’’ every 15 minutes 
during the first hour, then once 
every following hour.  

Antiemetic prophylaxis was 
considered present when 
ondansetron (4 mg), droperidol 
(0.75 to 1.5 mg), dexamethasone 
(4 to 8mg), or continuous 

an association and trend between 
Apfel score and prophylaxis 
administration or postoperative 
administration of anti-emetics.  
 
Results: 37 patients among the 
‘‘before’’ group (19.37%) 
experienced PONV while this was 
observed in 22 patients in the 
“after” group experienced PONV (p 
= 0.0340) 

No significant difference in the rate 
of administration of anti- emetic 
prophylaxis was observed between 
the two groups (31.4% vs. 36.8%, p 
= 0.283). However, the difference 
in rate of administration was 
statistically significant in high-risk 
patients (Apfel’s simplified score > 
2), 36.4% to 52.8% (p = 0.05) 
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intraoperative propofol infusion 
was administered. 

 

 
Citation:  Dewinter, G., Staelens, W., Veef, E., Teunkens, A., Van de Velde, M., & Rex, S. (2018) Simplified algorithm for the 
prevention of postoperative nausea and vomiting:  A before-and-after study. British Journal of Anaesthesia, 120(1), 156-163. doi: 
10.1016/j.bja.2017.08.003. 
 

Level: IV  

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To test the 
effectiveness of a 
simplified 
algorithm for 
PONV 
prophylaxis on 
the incidence of 
PONV.”   
“We also 
hypothesized 
that the 
simplified 
guidelines would 
result in a lower 
overall PONV 
incidence, driven 
by a better 
compliance with 
the algorithm for 
PONV 
prevention”, (p. 
157).  

An 
uncontrolled 
before-and-
after study 

Sampling Technique: 
Convenience sampling  
 
All adult patients (>18 years 
old) admitted to the post-
anesthesia care unit (PACU) 
who had undergone elective 
non-cardiac non-day-case 
surgery who had undergone 
general anesthesia were 
included. 
 
# Eligible:  488 patients 
# Accepted: 422 patients 
 
Power analysis: Not reported.  
 
Group Homogeneity: 
There were no statistically 
significant differences between 
both groups in regards to age, 
ASA, type of surgery, or 
duration of anesthesia.  

For elective surgery, 
all patients were 
preoperatively 
assessed. As part of 
the preoperative 
evaluation, the 
residents were asked 
to document the 
presence/absence of 
the four established 
PONV risk factors: 
female sex, non-
smoking, history of 
PONV/motion 
sickness, and 
postoperative use of 
opioids With this 
information, the 
hospital information 
system automatically 
calculates the Apfel 
risk score, which is 
then indicated on the 
preoperative 
evaluation sheet that 
accompanies the 
patients chart.  

The primary outcome was the 
incidence of PONV within 1 and 
24 h after surgery 
 
Secondary outcomes included:  
• The incidence of post-

operative nausea (PON) and 
the incidence of post-
operative vomiting (POV) 
within 1 and 24 h after 
surgery 

• Whether or not the PONV 
risk had been correctly 
calculated during the 
preoperative evaluation 

• The compliance with the 
risk-adapted algorithm for 
PONV prophylaxis 

• The number and type of 
prophylactic anti-emetics 
administered per patient 

• The use of a rescue 
medication 

 
Measurement tool: 
 

Statistical Procedures(s):  
 
Fisher’s exact and Mann-Whitney U 
tests were used to compare groups. 
Uni- and multivariable logistic-
regression models with a binomial 
logit link function were used for all 
binary outcomes. Poisson regression 
was used for count data (i.e. the 
number of anti-emetics). 
 
 Results: 
 
The overall incidence of PONV 
within 24 h after surgery was 
significantly higher at 33% (69/211) 
before the simplification of the 
PONV algorithm than after the 
implementation at 22% (45/201) (p 
= 0.02). This corresponds to a 
relative risk reduction of 33%. The 
difference in the 24-hour PONV 
incidence remained statistically 
significant when controlling for 
different confounders.  
 
The incidences of PON and POV 
within 1 h, and PON and POV 
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The medical records of the 
included patients were reviewed 
by a research collaborator and an 
anesthesiologist. Appropriate 
data was retrieved from the 
preoperative evaluation sheets 
(digitally stored) and intra- and 
postoperative anesthesia records 
(manually written, scanned, and 
digitally stored) and, for all 
events occurring after discharge 
from the PACU, from the 
electronic medical records (also 
digitally stored). 

within 24 h after surgery were not 
improved by the new PONV 
algorithm. 
 
The PONV incidence within 1 h 
was comparable between the audits 
(11% vs 14%, P<0.45). The 
adherence to departmental 
guidelines for PONV prophylaxis 
was significantly higher after the 
implementation of the simplified 
PONV algorithm (46% vs 18%, P 
<0.0001). 
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Table 2 
Synthesis Table  
 

 

Evidence Based Practice Question (PICO):  In adult patients undergoing elective surgery, does the implementation of a standardized preoperative risk assessment 
decrease the postoperative nausea and vomiting incidence compared to provider judgement? 
 

Level of 
Evidence 

 
(Melnyk & 
Fineout -
Overholt, 

2019) 

# of Studies Summary of Findings Overall Quality 

IV 
 

3  

Dewinter et al. (2018), Sigaut et al. (2010), and Tabrizi et al. (2019) 
conducted retrospective before-and-after studies to determine if the 
implementation of risk assessment tools decreased the incidence of 
post-operative nausea and vomiting. All three studies utilized Apfel 
scoring preoperatively to determine each patients risk for PONV. 
Dewinter et al (2018) and Tabrizi et al. implemented an algorithm for 
anesthesia providers to utilize in conjunction with the mandatory 
preoperative assessments. In contrast, Sigaut and colleagues (2010) 
encouraged anesthesia providers through education to utilize the 
Apfel scoring to create patient-specific plans for PONV prophylaxis, 
however, it was ultimately up to the providers discretion how to do 
so.  
 
Dewinter et al. (2018) found that after the introduction of the 
simplified PONV algorithm, there was a significant and marked 
reduction of the PONV incidence in their institution. Likewise  
Tabrizi and colleagues (2019) found that a risk-tailored approach to 
PONV prophylaxis using a risk assessment tool along with treatment 
recommendations were effective at reducing the incidence of PONV. 
Sigaut et al. (2010) also found that despite only implementation of an 
educational strategy, their use of a systematic preoperative 
measurement and recording of the simplified Apfel’s score was 
efficient enough to decrease markedly the incidence of PONV in their 
population of adult surgical patients. 
 

B – All three studies utilized a before-and-after design, which 
can result in an overestimation of the effect of the intervention 
due to the potential of the Hawthorne effect. Also, both 
Tabrizi et al. (2019) and Dewinter et al. (2018) did not include 
a power analysis, however despite this, both studies included 
a large sample size. Sigaut et al (2010) was appropriately 
powered,but was limited in that it did not reach the level of a 
randomized, double-blind, controlled trial in which two 
strategies are compared. All three were also limited in t to the 
duration of the stay in the PACU which does not measure the 
real incidence of PONV occurring during the first 24 or 48 
hours. Despite these limitations, conclusions were clearly 
definitive and supported through literature review.  
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Figures 
 
Figure 1 
 
Symptom Management Theory  
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Figure 2  
 
Framework for Complex Innovations  
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Figure 3  
 
Homepage Which Depicts Topics Covered Throughout the Education Website 
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Figure 4  
 
Visual Aid Featured Both on the Website and in Each OR to Remind Anesthesia Providers to 
Utilize the PONV Protocol. 
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Figure 5  
 
Completion quiz completed by all staff after education sessions and website 
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Figure 6  
 
PONV Assessment Completion Run Chart 
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Figure 7 
 
High-Risk Patient Identification Run Chart 
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Figure 8  
 
PONV Scores Reviewed by Anesthesia Providers Run Chart  
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Figure 9  
 
PONV Incidence Run Chart 
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Appendix A 
Current Process 
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  Appendix B  
Desired Process 
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Appendix C 
 

Risk Assessment 
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Appendix D 

Data Collection Tool 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PONV Quality Improvement Audit   
 
Date Type of 

Procedure 
PONV Risk 
Assessment 
Charted (Y/N): 

Patient Identified 
as High Risk 
(Y/N): 

Anesthesia 
Provider Aware of 
PONV score (Y/N): 

Rescue 
Antiemetics Used 
in PACU (Y/N) 

     
 

 

      

      

      


