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Clinical Practice Guideline for Postoperative Nausea and Vomiting Prevention During 

Outpatient Surgery 

Post-operative nausea and vomiting (PONV) poses a real threat to a patient’s recovery 

and is a source of discomfort to patients leading to increased pain, dehydration, electrolyte 

abnormalities, and delayed discharge. In the United States (U.S.) and worldwide, the incidence 

of postoperative vomiting is estimated at approximately 30%, while the incidence of post-

operative nausea is about 50% (Gan, et al, 2014). Unresolved PONV may result in a longer 

recovery room stay and may lead to unplanned or prolonged hospitalization (Apfel et al., 2012). 

Statistical data retrieved from the Agency for Healthcare Research and Quality (AHRQ) shows 

that patients in the state of Maryland undergoing surgery in 2013 had a mean additional length of 

stay of 2.8 days related to complications from PONV such as dehydration, electrolyte 

abnormalities, pain, and dehiscence (AHRQ, 2013). These factors are not only detrimental to the 

patient but also contribute to a rise in treatment costs with a mean additional cost of $5,537 per 

patient (AHRQ, 2013).   

There are common well-recognized risk factors that predispose patients to PONV 

(Franck, 2010). These factors contribute to an 80% rate of PONV in the high-risk patient 

population (Gan et al., 2014). Patient related risk factors include: female gender, never having 

smoked, previous occurrence of PONV, a history of motion sickness, and young adults under the 

age of 50 (Apfel et al., 2012). Surgical related risk factors for PONV include length of surgery, 

use of inhalation anesthetics, including nitrous oxide and the high-dose use of intraoperative or 

postoperative opioids (Gan et al., 2014). 

A clinical practice guideline (CPG) was developed for a medical institution in the Mid-

Atlantic region that had not yet adopted an established CPG for the prevention of PONV. 
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Therefore, the purpose of this Doctoral Nursing Practice (DNP) scholarly project was to develop 

and evaluate a clinical practice guideline related to pre-operative, intra-operative, and post-

operative prophylactic treatment measures to decrease the incidence of PONV in high-risk 

patients undergoing outpatient surgery at that specific institution. This CPG was to assist medical 

doctor anesthesiologists (MDAs), and certified registered nurse anesthetists (CRNAs) in 

following a treatment plan tailored to individual patient needs based on established criteria. The 

anticipated outcome of the clinical practice guideline is to reduce PONV as well as patients’ 

adverse outcomes related to PONV. 

Theoretical framework 
 

The middle-range theory of unpleasant symptoms (TOUS) was selected to address the 

premise of this CPG. Lenz, Suppe, Gift, Pugh, and Milligan introduced this theory in 1995. The 

TOUS is composed of three different but inter-related factors (Lenz et al., 1995). Physiologic 

factors describe the symptoms experienced by the patient. Psychological factors describe the 

patient’s interpretation of the experience. Situational factors represent the consequences of the 

symptoms that affect the patients’ experience. These three factors are believed to play a major 

role in the incidence, severity, timeframe, and characteristics of symptoms experienced by 

patients (Lenz et al., 2007). Symptoms are usually not expressed in one dimension. They are 

considered as having multiple dimensions and include intensity, timing, level of distress 

perceived, and quality. 

 The TOUS is clinically applicable to the phenomenon of PONV because it goes beyond 

looking at one single symptom concept and theory, and instead encourages the evaluation of 

other additional factors that may influence the patient’s response (Lenz et al., 2007). Once 

multiple factors’ interaction with one another to affect patient performance and experience is 
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understood, it is then plausible to create interventions that would alleviate multiple symptoms 

simultaneously. The consideration of additional factors that impact the patient’s symptom 

experience also makes the theory of unpleasant symptoms particularly valuable for creating 

individualized interventions to fit the patient's unique characteristics (Lenz et al., 2007). 

Literature review 
 

This literature review (Appendix A) examines four studies related to the risk factors and 

treatment modalities of PONV. The focus of this review is to present the findings of each study 

organized by highest to lowest level of evidence, followed by a synthesis highlighting the 

similarities and strengths across the four studies. 

Analysis 

Gan et al. (2014) conducted a systematic review of the literature concerning PONV 

management in adult and pediatric patients undergoing surgery (Appendix A). The purpose of 

this study was to develop an up-to-date PONV prevention guideline. The systematic review 

included 335 publications on PONV extending from 2007 to 2011. This systematic review led to 

an up-to-date PONV prevention guideline. This new consensus guideline has been divided into 6 

focus areas: “algorithms, prophylaxis, treatment effectiveness, non-pharmacological or 

alternative therapy, risk assessment, and risk reduction” (Gan et al., 2014). The limitation of this 

study is that there could be some challenges in trying to implement this PONV prevention 

protocol based on this detailed approach provided by the authors. A more practical short version 

risk assessment and treatment plan may be a better choice so that it can become an integral part 

of the anesthesia plan.  

A similar study conducted by Apfel et al., (2012a) evaluated twenty-two prospective 

studies, with a total number of 95,154 patients (Appendix A). The purpose of this study was to 
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identify the independent predictors of PONV. The authors reported that the strongest predictors 

of PONV were female gender, history of PONV/motion sickness, young age (below 50 years), 

the use of volatile anesthetics, and the use of postoperative opioids. The limitation found in this 

study was the researchers were unable to establish whether PONV predictors such as the type or 

extent of surgery, which were previously considered as possible independent predictors, 

remained debatable at the end of the study. 

Franck et al. (2010) conducted a prospective observational study with post-hoc analysis 

(Appendix A). The purpose of this study was to assess a standard operating procedure (SOP) put 

in place to reduce the incidence of PONV. The SOP called for the administration of 1 antiemetic 

drug for a moderate risk patient, classified as having two risk factors, 2 antiemetic drugs for a 

high risk patient classified as having three to four risk factors, and not giving any antiemetic 

prophylactic treatment in patients who have only one risk factor or no risk factor. There were a 

total of 2,729 patients included in the study. Staff was compliant with the SOP regime in 668 

patients, 92.1% of the low risk groups (0-1 risk factor); in 373 patients, 35.6% of the moderate 

risk group (2 risk factors) and 177 patients, 18.6% of patients at high risk for PONV (3-4 risk 

factors). Results showed that patients with medium and high risk factors for PONV had a lower 

incidence of PONV than expected per risk calculation when staff complied with the SOP 

established for the prevention of PONV. The limitation of this study was that in some instances, 

the SOP was inadequately implemented in some patients, which affected the study results. 

Apfel et al., (2012b) conducted a prospective multicenter study of 2,170 adults 

undergoing general anesthesia at ambulatory surgery centers in the U.S. from 2007 to 2008 

(Appendix A). The purpose of the study was to identify the most significant risk factors in the 

incidence of PONV. The overall incidence of PONV was 37% in outpatients with the 
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independent predictors of being female gender; age <50 years, history of PONV, and opioid 

administration in the Post Anesthesia Care Unit (PACU). The limitation of this study was the 

incidence and severity of PONV after outpatient surgery with general anesthesia was greatly 

underestimated compared to the incidence in inpatients. This was due to the inconsistency of 

patient follow up following home discharge after outpatient surgery. 

Synthesis 

As our healthcare system evolves, so does the focus of patient care, which continues to 

put a greater emphasis on prevention or incidence reduction. Measures to reduce and prevent the 

prevalence of PONV remain the focus of many guidelines and initiatives put in place by 

healthcare institutions. The four studies included in this review shared many similarities and 

strengths (Appendix A). Authors have supported the idea that the major risk factors of PONV 

can be identified. Therefore, it is essential to classify each patients’ risk, in order to outline a 

perioperative management plan tailored to their needs (Gan et al., 2014; Apfel et al., 2012a; 

Franck et al., 2010; Apfel et al., 2012b). An effective beneficial approach to reducing the 

incidence of PONV is to screen patients to identify those who may be at a higher risk. By doing 

this, providers can be better prepared to optimize their condition with the use of prophylactic 

regimens. 

 According to Gan et al. (2014) part of optimizing the patient in the prevention of PONV 

is to assess and treat the signs of dehydration or hypovolemia, address hypotension, provide 

adequate oxygenation, alleviate pain, and ensure normothermia. Based on established criteria, 

those who are considered to be at high risk for PONV should receive prophylactic treatment with 

a combination of drug therapies. This is known as a multimodal approach that will include 2 or 

more medications working on different receptor sites (Gan et al., 2014; Apfel et al., 2012a;  
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Franck et al., 2010; Apfel et al., 2012b). The most common combination of drugs used are 

dexamethasone a corticosteroid, ondansetron a 5HT3 receptor antagonist, metoclopramide a  

phenothiazine and transdermal scopolamine an anticholinergic. When used in combination, anti-

nausea medications from different classes have shown to possess synergistic effects and improve 

postoperative symptom prevention (Franck et al., 2010). Major advantages of multimodal 

therapy include blocking multiple receptors that are triggers to nausea and vomiting (Apfel et al., 

2012). These prophylactic interventions also provide cost saving measures, as the prevention of 

PONV reduces the major financial burden on the healthcare system (Gan et al., 2014).  

The researchers in each of the studies used adequate and fairly large sample sizes to 

investigate the relationship and association between the implementation of patient PONV risk 

classification systems and multi-modal drug regimen use in the reduction of PONV (Gan et al., 

2014; Apfel et al., 2012a; Franck et al., 2010; Apfel et al., 2012b) (Appendix A). In addition, the 

authors have achieved consistent statistically significant results, which show they have 

succeeded in establishing their objectives of finding a direct relationship between the risk 

classification system and the use of multi-drug therapy regimens for the successful prevention of 

PONV (Gan et al., 2014; Apfel et al., 2012a; Franck et al., 2010; Apfel et al., 2012b) (Appendix 

A). Researchers involved in these studies have also given fairly definitive conclusions and agree 

on the finding that supports the strong negative correlation between the administration of multi-

modal therapies and the incidence of PONV in surgical patients (Gan et al., 2014; Apfel et al., 

2012a; Franck et al., 2010; Apfel et al., 2012b). 

Methods 

Design, setting, and sample 

The purpose of this DNP scholarly project is to develop and evaluate a CPG to outline 
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pre-operative, intra-operative, and post-operative prophylactic treatment measures to decrease 

the incidence of PONV during outpatient surgery in high-risk patients. This CPG (Appendix H) 

is being developed for the anesthesia department of a community hospital in the Mid-Atlantic 

region. There were three different samples involved in the development and evaluation of this 

guideline. The first sample included the chief MDA and chief CRNA who gave approval for the 

project proposal. The second sample included the expert panel of the scholarly project, 

represented by two staff CRNAs at the hospital. The third sample included the anesthesia 

providers of the medical facility made up of staff CRNAs and MDAs. The projected estimated 

size of this sample was 21 anesthesia providers. 

Procedures 

 The first phase in the development of this guideline was focused on obtaining stakeholder 

buy-in for the project proposal. The proposal was presented to the chief MDA and chief CRNA 

and permission was obtained to move forward with the DNP project in July 2016 (Appendix B). 

The second phase of the guideline included recruiting a team for the expert panel who were 

involved in critiquing the guideline quality (Appendix B). The first meeting with the expert panel 

was held in September 2016. Prior to the meeting an electronic copy of the CPG (Appendix H) 

and Agree II tool (Appendix C) was emailed to the members of the expert panel with instructions 

on how to utilize the tool. At the meeting, feedback was collected from the expert panel on how 

to improve or modify the CPG. Plans for a subsequent meeting were scheduled 3 weeks from 

this date, in October 2016 (Appendix B). An updated electronic document of the CPG was 

emailed to the panel a week before the meeting. At the second meeting, recommendations to be 

applied to the final version of the CPG were recorded (see full timeline in Appendix B). 

Feedback obtained from this meeting was used to fine-tune the CPG and prepare it for 
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presentation to the anesthesia providers of the institution. 

The third phase of the project proposal involved the presentation of the CPG during the 

monthly anesthesia meeting on Tuesday, January 10, 2017. The target sample was the anesthesia 

providers. The Practitioners Feedback Survey (Appendix E) was the data collection tool 

distributed to the anesthesia staff.  

Data collection 

The AGREE II (Appendix C) is an instrument designed to assess guidelines developed to 

address any disease area targeting health promotion, diagnosis, treatment or interventions to 

name a few (AGREE Next Steps Consortium, 2009). It is appropriate for the use of guidelines to 

be presented in paper or electronic format. The tool has 23 items and is broken up into 6 different 

domains along with 2 global rating items named overall assessment. The Agree II tool was used 

as the data collection tool from the first sample, the expert panel to make improvements to the 

CPG.  

Each domain evaluates a section of the overall guideline quality. The overall assessment 

incorporates the rating of the overall quality of the guideline and if it will be recommended for 

use in practice. The reliability of the Agree II tool was reported using Cronbach alpha score of 

0.64 to 0.89. Content validity of the instrument was also established. 

The Practitioners Feedback Questionnaire (PFQ) (Appendix E) is a tool that focuses on 

obtaining information from guideline adopters and their belief structures (Brouwers, et al., 2004). 

This instrument is comprised of 18 core items addressing the scientific quality, methodological 

rigor, implementation ability and applicability, and the acceptability of recommendations to the 

providers. A five-point Likert scale was used to assess the items ranging from strongly agree, 

agree, neither agree or disagree, disagree, to strongly disagree. For 2 items on the tool, there is a 
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not applicable option. Three additional questions were added to the 18 core items. One item, asks 

clinicians to indicate if the guideline was relevant to their clinical practices with the options of 

yes, no, or unsure. For the purpose of this CPG, an additional item asking for the provider’s job 

title with the options of CRNA, or MDA has been included as a form of demographic data 

collection. Two items asked whether practitioners accepted the CPG and their intentions to use 

the CPG in their practice using the same five-point Likert scale.  

The reliability of the PFQ tool was reported using alpha coefficient for the factors, which 

ranged from 0.75 to 0.85. Content validity of the instrument was established. The PFQ will be 

the data collection tool used for the third sample, to allow the anesthesia providers to give their 

feedback on the proposed CPG. The survey was distributed to the anesthesia staff in attendance 

during the presentation of the CPG. In addition, the paper version of the CPG along with the 

PFQ was left with the chief CRNA to be distributed to the anesthesia staff not in attendance at 

the presentation and their feedback was planned to be collected at a later time. 

Data analysis  

With the data collected from sample 2 (Appendix D), a quality score was calculated for 

each domain of the AGREE II tool. All the individual items of a domain were added to obtain a 

total domain score. The total score was applied to a scale to obtain a percentage of the maximum 

score possible for that domain. The score from the Agree II tool was discussed with the expert 

panel.  

  The data collection from sample 3 with the PFQ (Appendix F), included percentages 

that were calculated and displayed whether the providers would be interested in implementing 

the CPG. 

Measures to protect human rights 
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 This CPG project is intended for the purposes of a specific medical institution in the Mid-

Atlantic Region and is intended neither for generalizable knowledge nor to be applied to another 

health setting. The proposal was submitted to the University of Maryland Baltimore (UMB) 

Institutional Review Board (IRB) for a NON Human Subjects Research (NHSR) query. No other 

IRB submissions were necessary, as the medical institution does not have an IRB department. A 

letter of approval to proceed with the DNP project proposal was obtained from the medical 

institution anesthesia department’s chief MDA. Voluntary assistance was obtained from the 

expert panel for their assistance in developing the CPG. Data collection from PFQ remained 

anonymous and no identifiers were collected to protect the participants’ anonymity. After the 

CPG presentation, data was collected via a secured box. Data obtained from the forms were 

stored in a locked drawer; and data were analyzed on a secure, locked computer only accessible 

to the 3 students involved in this project. 

Results and Discussion 

Agree II Tool 

The highest available score using the AGREE II tool is a seven, indicating a strong 

agreement. The lowest possible score is a one, indicating strong disagreement. The two CPG 

expert panel members independently rated each of the 23 questions from 1-7 (Appendix D). 

After each expert panel member had completed their appraisal of the CPG, DNP team members 

reviewed each of the scores anonymously, using the AGREE II website to blind reviewers to 

each other’s scores.  

Domain scores were calculated by summing up all the scores of the individual items in a 

domain and by scaling the total as a percentage of the maximum possible score for that domain. 

Maximum possible score = 7 (strongly agree) x  (# of items in domain) x n (# of appraisers) = 
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N1. Minimum possible score = 1 (strongly disagree) x (# of items in domain) x n (# of 

appraisers) = N2. The scaled domain score formula is: Obtained score – Minimum possible score 

(N2) / Maximum possible score (N1) – Minimum possible score (N2). The domain score is 

reported as a scaled percentage and multiplied by100 to give the overall score. The quality score 

was calculated for each of the six domains and the results are displayed as a scaled percentage 

(Appendix D).  

Scope and Purpose 

The first domain Scope and Purpose consists of three questions that evaluated the 

overarching goal of the guideline, the health questions the guideline addressed and, the target 

group for which the guideline was intended. Scores were high, with both appraisers giving each 

item scores between 6 and 7. Overall, the domain scored 94% indicating that the overall 

objectives of the guideline were well described. Results were obtained using the domain formula 

described above (Appendix D). 

Stakeholder Involvement 

The second domain includes three questions, which evaluated whether the guideline had 

clearly specified its target users, whether the views of the target population were sought, and 

whether all pertinent groups had been consulted in the development of the CPG. Each appraiser 

rated the three questions in this section between 2 to 4. The sixth question, which assesses the 

target users of the guideline, was rated the highest, with each appraiser indicating a strong 

agreement, with scores averaging between 6 and 7. Overall, this domain scored a 58%, which 

was one of the lowest domain scores.  

The appraisers did not agree that the CPG adequately described the target population and 

intended users, as well as not agreeing that it had sufficiently addressed patient preferences. This 
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was possibly due to the fact that the development group of the CPG, which was made up of the 

three DNP students, chiefs of the MDA and CRNA, and 2 staff CRNAs, did not include a 

strategy to incorporate the target population’s opinion prior to implementation. In the case of this 

CPG development, it involves a non-humans subject research as described in the IRB query, 

which eliminated the opportunity to obtain patients’ point of view. 

Rigor of Development 

The third domain consists of seven questions, which analyzed the thoroughness of 

guideline development, the procedure for guideline data collection and recommendations, as well 

as the outline of the procedure for updates to the guideline. Ranges of scores from 5 to 7 were 

rated to this domain. As a whole, this domain scored 91% indicating the methodology of 

guideline development was adequate.  

Clarity and Presentation 

The fourth domain consists of three questions that evaluated the format and overall 

presentation of the guideline. All of the questions in the domain were rated as a 7. An overall 

score of 100% was given to this domain. This was the highest score of the domains, with 100% 

agreement obtained, indicating their satisfaction with the guideline presentation.  

Applicability 

The fifth domain covered four questions relative to the resources, barriers, and facilitators 

of guideline implementation. There was a range of scores amongst appraisers from 4 to 7 

reflected in the overall score of this domain. The overall score was 87% indicating the items that 

target guideline applicability were addressed.  

Editorial Independence 
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The last domain consists of two questions to evaluate competing interests of the guideline 

developers. The overall score for this domain was 96% indicating there was no conflict of 

interest for the guideline developers. 

Overall Assessment 

This domain has appraisers choose a total score for the guideline, then state if they 

believe the guidelines should be recommended for practice. Each member of the expert panel 

gave the score of 6 out of 7 for the question relating to the guideline quality. Both appraisers 

responded ‘Yes’ to whether they would recommend this guideline for use. 

Consistency 

The values listed in Appendix D show the degree of agreement among appraisers. The 

lowest scores were in the areas of stakeholder involvement. The highest scores came from the 

clarity and presentation domain where both members of the expert panel gave a 100% score. 

Practitioner Feedback Questionnaire 

Practitioner feedback was sought for opinions on PONV draft guidelines through use of 

the PFQ (Appendix F). The PFQ attempted to assess the respondent’s perception of the guideline 

while also assessing the guideline’s ability to meet a clinical need. The proposed sample size for 

stage three of the guideline development was n=21. This number was determined by guideline 

developers to be an adequate reflection of all the anesthesia providers within this hospital setting. 

However, actual response rates for the PFQ survey were less than this targeted number. A total 

of 7 surveys were collected immediately following guideline presentation in stage three of 

project development. Copies of the guidelines were attached to additional surveys and left in the 

care of the chief CRNA for one week, in the hopes of collecting additional data.  However, no 

additional data was received. Therefore the new sample size was n=7.  
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Results were subdivided into three sections of “strongly agree or agree”, “neither agree or 

disagree”, and “disagree or strongly disagree” (Appendix F). 100% of the participants were 

CRNAs who provide direct anesthesia care to patients. 100% of the participants strongly agreed 

with the following statements: 

 The rationale for developing a guideline is clear. 

 The methodology used to summarize the evidence was included in this draft 

guideline. 

 The results of the evidence described in this draft guideline are interpreted 

according to their understanding of the evidence. 

 The draft recommendations in this report are clear.  

 Agreement with the draft recommendations as stated. 

  The draft recommendations are suitable for patients whom they are intended.  

 Comfort of the patients receiving the care recommended in the draft guideline.  

 With the approval of this becoming a CPG they would feel comfortable applying 

the recommendations to the patients.  

83-86% of the providers strongly agreed, while 14-17% neither agreed nor disagreed with 

the following statements that: 

 There is a need for a guideline on this topic.  

 The literature search is relevant and complete (e.g., no key evidence was missed nor any 

irrelevant included). 

  The draft recommendations will produce more benefits than harm. 

  The draft guideline presents options that will be acceptable to patients. 

  This draft guideline should be approved as a practice guideline.  
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 If this draft guideline were to be approved as a practice guideline, they would use it in 

 their own practice.                                                                                                     

                                                           Assessment 

The first step in preparing to implement a new CPG is to conduct an assessment of the 

organization. An overall understanding of the staff’s willingness to embrace the process and 

outcome of a CPG was fundamental for the success of the project. The culture of an organization 

and its employees has a great impact on how well innovations can be incorporated into an 

existing working model. The context assessment index (CAI) tool was used to complete this 

assessment (Appendix G). The CAI is comprised of 37 items, with a 4-point Likert scale ranging 

from ‘strongly agree’ to ‘strongly disagree’. The 5 domains of the CAI are: collaborative 

practice, evidence-informed practice, respect for persons, practice boundaries, and evaluation. 

The CAI provides clinicians with the means to assess and understand the context in which they 

work and the effect this has on using evidence in practice (McCormack et al., 2009).  

The Cronbach's alpha score for the complete questionnaire was estimated at 0.93. The 5 factors 

had results of internal consistency scores ranging from 0.78 to 0.91. Test-retest scores indicated 

the reliability of the findings and feedback from focus groups suggested the instrument has 

practical utility (McCormack et al., 2009).                                                                                   

 This assessment focused on the elements of culture, leadership, and evaluation, in 

providing insight regarding the anesthesia department’s current structure in the preparation of a 

CPG implementation on PONV. These elements are believed to form the contexts that ensure the 

environment is well balanced (McCormack et al., 2009). The total score estimates the 

organization’s receptivity to change. Results from this assessment provided clues as to which 

strategies should be developed or put in place to make the implementation a success.                
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 The mean score for each category was 3, showing the element of culture has a good 

rating with an overall score of 76.6%. A strong culture, with respect to patient privacy and open 

to diversity leads to an enriching environment in the anesthesia department. The element of 

leadership had the highest rating with an overall score of 78.5%. Leadership is a positive 

attribute of this organization, which makes for a working environment that is conducive to 

growth and encourages progress in practice with an open communication. The element of 

evaluation had the lowest rating with an overall score of 67.6%. Components of the evaluation, 

such as staff using Evidence Based Practice (EBP) practice in all aspects of care, and others have 

to be closely examined. The calculated context score for all elements was 74.3%. This score 

indicates there may be a good possibility for the anesthesia staff to be receptive to the 

introduction of a new CPG. In order to progress to the implementation phase, additional 

understanding of potential barriers and enablers (see Appendix F, in bold) for change in this 

organization is required.                                                                        

Barriers 

Barriers are factors believed to negatively impact the implementation process of 

guidelines (Harrison et al., 2010). Inability to overcome inertia of previous practice has been 

identified as a potential barrier to the adherence to guidelines by clinicians. Although change is 

an important part of advancing patient care quality and integrating evidence-based interventions, 

people experience difficulties when faced with having to make a change in their practice. 

 Experienced clinicians are most known to resist change and instead prefer to maintain the 

status quo or habitual behaviors in their daily practice, as they develop a sense of security in 

following a similar routine. Individuals who tend to be close-minded and resist change were 

found to be more agreeable to participate in a practice change when the leadership body 
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supported or assisted them in accepting the change, by providing information about the change 

and allowing them to have a direct contribution to the process (Hon et al., 2014).  

 Empowering employees to be involved in leadership decisions and in sharing power will 

enhance employees’ motivation and investment in their work (Hon et al., 2014). As a result, 

expert panels of two staff CRNAs from the anesthesia department were consulted to review the 

CPG and offer suggestions and revisions. Another barrier identified from the assessment was 

lack of compatibility, which occurs when providers believe the suggested guideline is not 

consistent with their personal approach to practice (Harrison et al., 2010).  

 Overcoming this barrier required the need to customize the CPG to fit the organization’s 

need in order to ameliorate the chance of the staff’s acceptance and continued adherence. 

Soliciting the contribution from members of the quality improvement department can also be an 

advantage in assuring the success of the CPG implementation as their involvement fosters 

personal interest in accomplishing the initiative.  

Enablers 

Enablers or facilitators are factors believed to help promote the implementation process 

of guidelines. A good attribute of this organization is that the management structure is 

democratic and inclusive. A culture that focuses on establishing a good relationship between 

management and clinicians is considered facilitative, as it empowers and motivates staff to 

participate in practice advancement efforts (Menlyk & Fineout-Overholt, 2011). This type of 

environment is believed to be conducive to change. A team climate that emphasizes evidence-

based practice signals that flexibility, openness, and moving beyond the routine are important 

norms that employees should incorporate in their daily practice, and also implies that letting go 

of the status quo advances staff expertise  (Menlyk & Fineout-Overholt, 2011).  
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Active involvement of the end-users in the process of guideline development has the 

potential to significantly increase positive feedback from the staff. To aid in this effort, the 

anesthesia providers in this organization were encouraged to give their individual feedback on 

the content and presentation of the guideline, and their responses were used to make 

improvements to the final version before being presented for implementation.  

Summary 

Clinical guidelines have been upheld as an essential part of quality medical practice for 

several decades. High-quality, evidence-informed CPGs offer a way of bridging the gap between 

policy, best practice, local contexts and patient choice (Kredo et al., 2016). CPGs can improve 

the quality, utilization, and value of health care services. CPGs help practitioners and patients 

make decisions about preventing, diagnosing, treating, and managing selected conditions (Kredo 

et al., 2016).  

A clinical assessment conducted at a medical institution located in the Mid Atlantic 

region revealed the need for developing and implementing a CPG on the prevention of PONV in 

high-risk patients during outpatient surgery. Once the committee chair, the chief MDA and chief 

CRNA approved the project proposal, DNP students designed the guideline for use by the 

anesthesia providers in the medical institution (Appendix H).  

Across the literature review, PONV was recognized as a common adverse effect to 

anesthesia in high-risk patients with complications to include dehydration, electrolyte 

abnormalities, pain, and dehiscence. Following the recommendations of various evidence based 

practice studies, a clinical practice guideline that incorporates pre, intra, and post-operative 

prophylactic treatment measures was developed. The major expected outcome was to decrease 
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the incidence of PONV in high-risk patients undergoing outpatient surgery. The medical 

institution’s needs were incorporated in the design and development of the CPG.  

The Agree II guideline evaluation tool, which assesses the quality and rigor of the 

development of the CPG, was used to collect feedback from an expert panel formed by two staff 

CRNAs and their recommendations were incorporated in the improvement of the guideline. The 

Practitioner Feedback Questionnaire was used as a data collection tool to assess the anesthesia 

providers’ perception of the CPG while also assessing the guideline’s ability to meet the clinical 

need identified at the start of the project proposal.  

The proposal of this innovation received high interest and support by the main 

stakeholders represented by the chief MDA and CRNA. The feedback obtained from the 

anesthesia providers through both assessment tools indicated their support for the content and 

quality of the information presented in the CPG. As a result of this project proposal and probable 

implementation as a CPG, it is anticipated that the anesthesia providers will be better informed 

and prepared to care for a patient who is at high-risk for PONV. This in turn will decrease 

complications and additional costs related to PONV while improving the patient’s experience 

and satisfaction. 

Future Plans                                                                                                                               

 Team members need a strategy to determine, at an early stage, whether they are making 

the most of the collaborative process. The challenges that present with implementation of a CPG 

involve collaboration from multiple departments and the time constraints it takes to achieve 

substantial outcomes. Clear communication between participants enables the collaboration to 

have open and clear discussions. It is essential to have an established process for communication 

between members during meetings. Additionally, it is important to establish a communication 



POSTOPERATIVE NAUSEA AND VOMITING PREVENTION  21 
   
   
system with formal and informal information channels that that allow for open discussion of 

issues, goals and objectives throughout the various departments involved in the implementation 

of the guideline. 
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Appendix A  

Evidence rating for level and quality based on the JHNEBP Research Evidence Appraisal 

      Evidence Rating 
 

Study 
# 

Author and Date Study Design Sample Size Findings Limitations Level Quality 

1 Apfel, Heidrick, 
Jukar-Rao, 
Jalota, Hornuss, 
Whelan, … & 
Cammakaya, 
2012 

Systematic review 
of prospective 
studies to identify 
independent 
predictors of PONV 

22 studies 
with a total of 
95,154 
patients  
 

The strongest 
predictors of PONV 
were female gender, 
history of 
PONV/motion 
sickness, young age, 
use of volatile 
anesthetics with 
length of surgery, and 
use of postoperative 
opioids 

Some risk factors 
previously considered 
to be PONV predictors 
were not. 

IV A 

2 Apfel, Philipp, 
Cammakaya, 
Shilling, Shi, 
Leslie, Allack, 
… & Kovac, 
2012 

Prospective 
multicenter study of 
2,170 adults 
undergoing general 
anesthesia at 
ambulatory surgery 
centers in the United 
States  

2,170 adults The overall incidence 
of PONV was at 37% 
with these 
independent 
predictors: female 
gender, age <50y, 
history of PONV, 
opioid administration 
in the PACU 

The incidence and 
severity of PONV 
after outpatient 
surgery with general 
anesthesia was greatly 
underestimated 
compared to the 
incidence in 
inpatients.  

 

II A 

3 Franck, Radtke, 
Baumeyer, 
Kranke, 

Prospective 
observational study 
with post-ad hoc 

2,729 patients 
were 
examined  

Patients with medium 
and high risk factors 
for PONV had a 

In some instances, the 
recommended risk-
adapted approach was 

II A 
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Wernecke, & 
Spies, 2010 

analysis to assess a 
standard operating 
procedure put in 
place to reduce the 
incidence of PONV 

lower incidence of 
PONV than expected 
per risk calculation 
by complying with 
the standard 
operating procedure 
established for the 
prevention of PONV 

inadequately 
implemented and 
affected results 

4 Tong, 
Diemunsch, 
Habi, Kovac, 
Kranke, Meyer, 
… & Tramèr, 
2014 

A systematic review 
of the literature 
concerning PONV 
management in 
adult and pediatric 
patients undergoing 
surgery with the 
goal to develop an 
up to date PONV 
prevention guideline 

 

The 
systematic 
review 
included 
several 
hundred 
publications 
on PONV 
extending 
from 2007 to 
2011. 

 

The results for 
developing this 
guideline were 
divided into 6 areas 
focusing on: 
“algorithms, 
prophylaxis, 
treatment 
effectiveness, non-
pharmacological or 
alternative therapy, 
risk assessment, and 
risk reduction.” 

There could be some 
challenges in trying to 
implement this PONV 
prevention protocol 
based on this detailed 
approach. A more 
practical short version 
risk assessment and 
treatment plan may be 
a better choice so that 
it can become an 
integral part of the 
anesthesia plan. 

 

IV A 
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Appendix B 
 

Timeline 
 
Identify expert panel: April 2016. 
 
Submit Proposal to committee members: May 2016. 
 
Present Proposal to committee chair for approval: May 2016. 
 
Submit project proposal to UMB Institutional Review Board (IRB): July 2016. 
 
Phase 1 
 
Proposal was presented to the Chief Anesthesiologist and Chief CRNA and permission obtained 

to move forward with the DNP project in July 2016. 

Phase 2  
 
Email CPG and Agree II tool to the expert panel two weeks before meeting: August 2016. 
 
First meeting with the expert panel: September 2016.  
 
Email updated CPG to the expert panel within 2 weeks after the 1st meeting: October 2016. 
 
Second meeting with the expert panel to present revised guidelines: October 2016. 
  
 
Phase 3 
 
Project presentation to anesthesia staff during the monthly Anesthesia meeting and distribute  
 
Practitioner Feedback Questionnaire following meeting: January 2017.  
 
Analyze, synthesize and evaluate data from Practitioner Feedback Questionnaire: February 2017. 
 
Submit final scholarly project manuscript to committee for review: February 2017. 
 
Present final scholarly project report to committee: March 2017. 
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Appendix C 
 
Agree II Tool 
 
Appraisal of Guidelines for Research & Evaluation II 
 
DOMAIN 1. SCOPE AND PURPOSE 
 
1. The overall objective(s) of the guideline is (are) specifically described. 

 
2. The health question(s) covered by the guideline is (are) specifically described 

 
3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically 
described. 

 
DOMAIN 2. STAKEHOLDER INVOLVEMENT 
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4. The guideline development group includes individuals from all relevant professional groups 

 
5. The views and preferences of the target population (patient, public, etc.) have been sought. 

 
6. The target users of the guideline are clearly identified. 

 
 
DOMAIN 3. RIGOUR OF DEVELOPMENT 
 
7. Systematic methods were used to search for evidence. 
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8. The criteria for selecting the evidence are clearly described. 

 
9. The strengths and limitations of the body of evidence are clearly described. 

 
10. The methods for formulating the recommendations are clearly described. 

 
 
11. The health benefits, side effects, and risk have been considered in formulating the 
recommendations. 
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12. There is an explicit link between the recommendations and the supporting evidence. 

 
13. The guideline has been externally reviewed by experts prior to its publication. 

 
14. A procedure for updating the guideline is provided. 

 
 
DOMAIN 4. CLARITY OF PRESENTATION 
 
15. The recommendations are specific and unambiguous. 

 
 



POSTOPERATIVE NAUSEA AND VOMITING PREVENTION  31 
   
   
16. The different options for management of the condition or health issue are clearly presented. 

 
17. Key recommendations are easily identifiable. 

 
 
DOMAIN 5. APPLICABILITY 
 
18. The guideline describes facilitators and barriers to application. 

 
 
 
19. The guideline provides advice and/or tools on how the recommendation can be put into 
practice. 
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20. The potential resource implications of applying the recommendations have been considered. 

 
21. The guideline presents monitoring and/or auditing criteria. 

 
 
DOMAIN 6. EDITORIAL INDEPENDENCE 
 
22. The views of the funding body have not influenced the content of the guideline. 

 
 
23. Competing interests of guideline development group members have been recorded and 
addressed. 
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OVERALL GUIDELINE ASSESSMENT 
 
1. Rate the overall quality of this guideline. 

 
2. I would recommend this guideline for use 
 
Appraisal of Guidelines for Research & Evaluation II 
 
DOMAIN 1. SCOPE AND PURPOSE 
 
1. The overall objective(s) of the guideline is (are) specifically described. 
2. The health question(s) covered by the guideline is (are) specifically described 
3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically 
described. 
 
DOMAIN 2. STAKEHOLDER INVOLVEMENT 
4. The guideline development group includes individuals from all relevant professional groups 
5. The views and preferences of the target population (patient, public, etc.) have been sought. 
6. The target users of the guideline are clearly identified. 
 
DOMAIN 3. RIGOUR OF DEVELOPMENT 
7. Systematic methods were used to search for evidence. 
8. The criteria for selecting the evidence are clearly described. 
9. The strengths and limitations of the body of evidence are clearly described. 
10. The methods for formulating the recommendations are clearly described. 
11. The health benefits, side effects, and risk have been considered in formulating the 
recommendations. 
12. There is an explicit link between the recommendations and the supporting evidence. 
13. The guideline has been externally reviewed by experts prior to its publication 
14. A procedure for updating the guideline is provided. 
 
DOMAIN 4. CLARITY OF PRESENTATION 
15. The recommendations are specific and unambiguous. 
16. The different options for management of the condition or health issue are clearly presented. 
17. Key recommendations are easily identifiable. 
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DOMAIN 5. APPLICABILITY 
18. The guideline describes facilitators and barriers to application 
19. The guideline provides advice and/or tools on how the recommendation can be put into 
practice. 
20. The potential resource implications of applying the recommendations have been considered 
21. The guideline presents monitoring and/or auditing criteria 
 
DOMAIN 6. EDITORIAL INDEPENDENCE 
22. The views of the funding body have not influenced the content of the guideline. 
23. Competing interests of guideline development group members have been recorded and 
addressed 
 
OVERALL GUIDELINE ASSESSMENT 
1. Rate the overall quality of this guideline. 
2. I would recommend this guideline for use. 
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Appendix D 
 
Responses to Agree II Tool and Results 
 
DOMAIN 1. SCOPE AND PURPOSE 
 Item 1 Item 2 Item 3 Total 
CRNA 1 7 6 7 20 
CRNA 2 6 7 7 20 
TOTAL 13 13 14 40 
DOMAIN 1. SCORE :(40-6) / (42-6) X100 =94% 
 
 
DOMAIN 2. STAKEHOLDER INVOLVEMENT 
 Item 4 Item 5 Item 6 Total 
CRNA 1 4 4 7 15 
CRNA 2 2 4 6 12 
TOTAL 6 8 13 27 
FDOMAIN 2. SCORE = (27-6) / (42-6) X100 =58% 
 
 
DOMAIN 3. RIGOUR OF DEVELOPMENT 
 Item 7 Item 8 Item 9 Item 10 Item 11 Item 12 Item 13 
CRNA 1 7 7 4 6 7 7 7 
CRNA 2 7 6 6 6 6 7 6 
TOTAL 14 13 10 12 13 14 13 
 

ITEM 14 TOTAL 
5 50 
6 50 

11 100 
 
Domain 3. Score: (100-8) / (112-8) x100=91% 
 
 
DOMAIN 4. CLARITY OF PRESENTATION 
 Item 15 Item 16 Item 17 Total 
CRNA 1 7 7 7 21 
CRNA 2 7 7 7 21 
TOTAL 14 14 14 42 
DOMAIN 4. SCORE: (42-6) / (42-6) X100=100% 
 
 
 
 
 
 



POSTOPERATIVE NAUSEA AND VOMITING PREVENTION  36 
   
   
 
DOMAIN 5. APPLICABILITY 
 Item 18 Item 19 Item 20 Item 21 Total 
CRNA 1 4 7 6 7 24 
CRNA 2 6 7 6 6 25 
TOTAL 10 14 12 13 49 
DOMAIN 5. SCORE:  (49-4) / (56-4) X100= 87%  
 
 
DOMAIN 6. EDITORIAL INDEPENDENCE 
 Item 22 Item 23 Total 
CRNA 1 7 7 14 
CRNA 2 7 6 13 
TOTAL 14 13 27 
DOMAIN 6. SCORE: (27-3) / (28-3) X100= 96% 
 
 
OVERALL GUIDELINE ASSESSMENT 
 Overall 

Quality 
Recommend for Use 

CRNA 1 6 Yes 
CRNA 2 6 Yes 
 
 
 
 
AGREE II Domain Scores 
 

Domains 1.Scope 
and 
Purpose 

 
2.Stakeholder 
involvement 

 
3.Rigour of 
development 

 
4.Clarity 
and 
Presentation 

 
 
5.Applicability 

 
 
6. Editorial 
Independence 

 
 
Overall 
assessment 

Scores  
 

92% 58% 91% 100% 87% 96% Guideline 
Quality: 6/7 
 
Recommend 
for use: Yes 
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Appendix E 
 
Practitioner Feedback Questionnaire 
 
 
For each item, please check off the box that most adequately reflects your opinion. 
1.  Are you responsible for the care of patients for whom this draft guideline 

report is relevant? This may include the referral, diagnosis, treatment, or 
follow-up of patients. 

Yes 
 

No 
 

Unsure 
 

 
If you answered “No” or “Unsure”, there is no need to answer or return this questionnaire. If you answered “Yes”, please answer 
the questions below and return to [the secured survey box, or survey monkey]. 
 Strongly 

agree Agree 
Neither 
agree or 
disagree 

Disagree Strongly 
disagree 

2.    The rationale for developing a guideline is clear.       
3.    There is a need for a guideline on this topic.       
4.    The literature search is relevant and complete (e.g., no key evidence was 

missed nor any included that should not have been) in this draft guideline.  
     

5.    I agree with the methodology used to summarize the evidence included in 
this draft guideline.  

     

6.    The results of the evidence described in this draft guideline are 
interpreted according to my understanding of the evidence.  

     

7.    The draft recommendations in this report are clear.       
8.    I agree with the draft recommendations as stated.       
9.    The draft recommendations are suitable for the patients for whom they 

are intended.  
     

10.  The draft recommendations are too rigid to apply to individual patients.       
11.  When applied, the draft recommendations will produce more benefits for 

patients than harms.  
     

12.  The draft guideline presents options that will be acceptable to patients.       
13.  To apply the draft recommendations will require reorganization of 

services/care in my practice setting.  
     

14.  To apply the draft guideline recommendations will be technically 
challenging.  

     

15.  The draft guideline recommendations are too expensive to apply.      
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16.  The draft guideline recommendations are likely to be supported by a 

majority of my colleagues.  
     

17.  If I follow the draft guideline recommendations, the expected effects on 
patient outcomes will be obvious. 

     

18.  The draft guideline recommendations reflect a more effective approach 
for improving patient outcomes than is current usual practice. (If they are 
the same as current practice, please tick NA). NA  

     

 Strongly 
agree Agree 

Neither 
agree or 
disagree 

Disagree Strongly 
disagree 

19.  When applied, the draft guideline recommendations will result in better 
use of resources than current usual practice. (If they are the same as 
current practice, please tick NA). NA  

     

20.  I would feel comfortable if my patients received the care recommended 
in the draft guideline. 

     

21.  This draft guideline should be approved as a practice guideline.       
22.  If this draft guideline were to be approved as a practice guideline, I 

would use it in my own practice. 
     

23.  If this draft guideline were to be approved as a practice guideline, I 
would apply the recommendations to my patients. 

     

 
Adapted from: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & Browman, G.P. (2004). Clinicians' assessments of practice guidelines 
in oncology: The CAPGO survey. International  Journal of Technology Assessment in Health Care, 20(4), 421-6. 
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Appendix F 

Responses to Practitioner Feedback Questionnaire 
 
Question Responses 
 CRNA MDA   
Demographics: are you a CRNA 
or MDA?  100%    

 Yes No   
1. Are you responsible for the 

care of patients for whom 
this draft guideline report is 
relevant? This may include 
the referral, diagnosis, 
treatment, or follow-up of 
patients. 

100% 

   

 Strongly 
Agree or 
Agree  

Neither 
Agree or 
Disagree 

Disagree or 
Strongly 
Disagree 

N/A 
(where 
applicable) 

2. The rationale for developing 
a guideline is clear. 100%    

3. There is a need for a 
guideline on this topic.  86% 14%   

4. The literature search is 
relevant and complete (e.g., 
no key evidence was missed 
nor any included that should 
not have been) in this draft 
guideline. 

86% 14%   

5. I agree with the methodology 
used to summarize the 
evidence included in this 
draft guideline.  

100%    

6. The results of the evidence 
described in this draft 
guideline are interpreted 
according to my 
understanding of the 
evidence.  

100%    

7. The draft recommendations 
in this report are clear.  

 
100%    

8. I agree with the draft 
recommendations as stated.  

 
100%    
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 Strongly 

Agree or 
Agree  

Neither 
Agree or 
Disagree 

Disagree or 
Strongly 
Disagree 

N/A 
(where 
applicable) 

9. The draft recommendations 
are suitable for the patients 
for whom they are intended.  

100%    

10. The draft recommendations 
are too rigid to apply to 
individual patients.  

29% 14% 57%  

11. When applied, the draft 
recommendations will 
produce more benefits for 
patients than harms.  

85% 14%   

12. The draft guideline presents 
options that will be 
acceptable to patients.  

86% 14%   

13. To apply the draft 
recommendations will 
require reorganization of 
services/care in my practice 
setting.  

 67% 33%  

14. To apply the draft guideline 
recommendations will be 
technically challenging.  

 17% 83%  

15. The draft guideline 
recommendations are too 
expensive to apply. 

  100%  

16. The draft guideline 
recommendations are likely 
to be supported by a majority 
of my colleagues.  

67% 33%   

17. If I follow the draft guideline 
recommendations, the 
expected effects on patient 
outcomes will be obvious. 

50% 50%   

18. The draft guideline 
recommendations reflect a 
more effective approach for 
improving patient outcomes 
than is current usual practice.  

50% 33%  17% 

19. When applied, the draft 
guideline recommendations 
will result in better use of 
resources than current usual 
practice. 

33% 50%  17% 
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Strongly 
Agree or 
Agree  

 
 
 
Neither 
Agree or 
Disagree 

 
 
 
Disagree or 
Strongly 
Disagree 

 
 
 
N/A 
(where 
applicable) 

20. I would feel comfortable if 
my patients received the care 
recommended in the draft 
guideline. 

100%    

21. This draft guideline should 
be approved as a practice 
guideline. 

83% 17%   

22. If this draft guideline were to 
be approved as a practice 
guideline, I would use it in 
my own practice. 

83% 17%   

23. If this draft guideline were to 
be approved as a practice 
guideline, I would apply the 
recommendations to my 
patients. 

100%    
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Appendix G 

Context Assessment Index (CAI) tool results 

Element: Culture 

Statement 

numbers: 

1 3 7 9 12 15 16 18 21 23 24 28 31 33 34 36 X1.56 

Scores: 4 3 3 3 2 4 4 4 3 3 2 4 3 3 3 1 76.6% 

 

Element: Leadership 

Statement 

numbers: 

2 6 10 17 22 27 29 X3.57 

Scores: 3 3 3 4 3 3 3 78.5% 

 

Element: Evaluation 

Statement 

numbers: 

4 5 8 11 13 14 19 20 25 26 30 32 35 37 X1.78 

Scores: 1 3 3 2 2 3 4 3 4 3 3 3 1 3 67.6% 
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Appendix H 

Clinical Practice Guideline  

General 

Guideline Title 

Clinical Practice Guideline for Postoperative Nausea and Vomiting Prevention During 

Outpatient Surgery  

Scope 

Disease/Condition(s)  

Outpatient surgical patients at risk for postoperative nausea and vomiting 

Guideline Category  

Screening 

Management 

Prevention 

Treatment  

Clinical Specialty  

Anesthesiology 

Preoperative care  

Intended Users 

Certified Nurse Anesthetists (CRNAs) 

Anesthesiologist   

Guideline Objective(s)  

The objective of this clinical practice guideline (CPG) is to optimize the prevention of 

postoperative nausea and vomiting (PONV) in adults undergoing outpatient surgery 

Note: For the purpose of this guideline, optimal postoperative nausea and vomiting prevention is 

defined as no vomiting, no retching, no nausea, and no use of antiemetic agents within the first 

24-hour period following surgery. 

Target Population  

The target populations to whom this guideline will apply are adults undergoing outpatient 

surgery and are at risk of developing postoperative nausea and vomiting (PONV).  
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Interventions and Practices Considered  

1. Preoperative risk assessment 

2. Multimodal drug therapy 

3. Minimizing baseline risk 

4. Rescue anti-emetics postoperatively  

Major Outcomes Considered  

 Prevalence of and risk factors for postoperative nausea and vomiting (PONV) 

Methodology 

Methods Used to Collect/Select the Evidence  

Searches of Electronic Databases 

Description of Methods Used to Collect/Select the Evidence  

Identification and Appraisal of Existing Guidelines: A guideline was sought which 

could be adapted at a Mid-Atlantic community hospital for the management of 

postoperative nausea and vomiting (PONV). Based on the consensus from the evidence, a 

CPG was developed by CPG development team for interpretation and possible 

application by end users.  

a. Guideline Search Strategy: During February and March 2016, the PONV Guideline 

Development Group conducted a search of bibliographic databases to identify 

existing practice guidelines for the management of PONV in adults undergoing 

outpatient surgery. Computerized searches were performed using the EBSCOhost 

platform for CINAHL, PubMed and MEDLINE databases.  

b. Guideline Selection Criteria and Appraisal: Guidelines were selected for inclusion 

that: (i) provided recommendations for the prevention of PONV; (ii) were published 

in 2007 or more recently; and (iii) were published in English. Guidelines were 

excluded if it was not clear that the guideline recommendations were based on a 

review of evidence from the literature and/or were not based on a source that used 

evidence to support the guideline development process.  

Methods Used to Analyze the Evidence  
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Systematic Review with development of evidence tables 

Methods Used to Formulate the Recommendations  

Consensus by CPG development group and expert panel 

Description of Methods Used to Formulate the Recommendations  

Health Questions. The guideline sought to answer the following health questions: 

1. What approaches are recommended to prevent the development postoperative nausea 

and vomiting (PONV) in adults?  

2. What interventions are available to minimize the baseline risk of developing PONV? 

3. What interventions are recommended to control PONV in patients who develop it?  

Recommendations 

Major Recommendations  

Note: Quality and strength of the evidence is defined in the “Methods Used to Assess the Quality 

and Strength of the Evidence” field. 

Health Question#1: What approaches are recommended to prevent the development 

postoperative nausea and vomiting (PONV) in adults?  

Preoperative Prevention Recommendations 

 A comprehensive assessment of the patient’s medical history and review of available 

anesthesia records should be completed (Evidence IA) (Apfel, et al., 2012a). 

 Four independent predictors of PONV, which include female gender, history of motion 

sickness or PONV, nonsmoking status, and the use of postoperative opioids, should be 

used to identify patients’ simplified risk score (Evidence IA) (Apfel et al., 1999; Apfel, et 

al., 2012a)  

o Remarks: In addition to the four predictors of PONV, age <50 years may be 

considered as a potential risk factor for PONV, as well as the type of surgery, 

including cholecystectomy, gynecological surgery, and laparoscopic surgery. The 

strongest anesthesia related contributors to PONV are the use of volatile 
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anesthetics, duration of anesthesia, use of postoperative opioids, and nitrous oxide 

(Evidence IA) (Apfel, et al., 2012a) 

 Determine the risk classification based on the number of risk factors for PONV using the 

simplified risk score from Apfel, et al., 2012 (shown in Table 1 below):  

o Low-risk: score of 0-1 

o Medium-risk: score of 2-3  

o High-risk: score > 3 (Evidence IA) (Apfel, et al., 2012a).       

 Adequate intravenous perioperative fluid hydration was effective to reduce PONV 

o Remarks: The decision on which type of fluid (crystalloid versus colloid) to use 

does not have an effect on PONV when comparable volumes that are 

administered in surgeries with minimal fluid shifts (Gan et al., 2014). 

Furthermore, evidence to suggest greater efficacy with a specific supplemental 

fluid volume or timing is not available (Evidence IA) (Apfel, et al., 2012). 

 Timely administration of preoperative pharmacological treatment with the use of 

transdermal scopolamine patch 1.5mg the evening before surgery or 2 to 4 hours before 

the start of anesthesia (Evidence IA) (Apfel, et al., 2010).   

Table 1 

PONV Simplified Risk Score 

Risk Factors Points 
Post-operative Opioids 1 
Non Smoker 1 
Female Gender 1 
History of PONV/Motion Sickness 1 
Risk score  0 ... 4 

Note. Adapted from Apfel, et al., 2012 

Intraoperative Prevention Recommendations 

 Using the Apfel et al. (1999) simple risk score, patients with a score of 0–1 are 

considered low risk, a score of 2 as medium risk, and a score of 3 or more as high risk for 

PONV. 

 Adults at moderate to high risk for PONV should be administered prophylactic therapy 

using drugs from different classes (Evidence Level IA) (Nesek-Adam, et al., 2007).  
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 In adults at moderate risk for PONV, prophylaxis should include 1 to 2 interventions 

(Gan, et al. 2014). 

 For adults at high risk for PONV, prophylaxis should include 2 or more interventions 

with the use of multimodal therapy. (Gan, et al. 2014). 

  Multimodal therapy is the use of a combination of drugs from different classes and 

mechanisms of actions (Evidence Level IB) (Nesek-Adam, et al., 2007). 

 A propofol infusion should be instituted in high-risk patients as an alternative to 

anesthetic inhalational agents (Evidence Level IB) (Joe, et al., 2016).     

Health Question #2: What interventions are available to minimize the baseline risk of developing 

PONV? 

The following strategies should be considered in an effort to reduce PONV baseline risk:  

 adequate hydration (Evidence IA) (Apfel, et al., 2012b)  

 minimize the use of perioperative opioids (Evidence IA) (Apfel, et al., 2012a) 

 minimize the use of nitrous oxide and volatile anesthetics (Evidence IA) (Apfel, et al., 

2012a; Joe, et al., 2016; Leslie, et al., 2008). 

 use of propofol for induction and maintenance (Evidence Level IB) (Joe, et al. 2016) 

 regional anesthesia instead of general anesthesia (Evidence Level IVB)( Gan, et al. 2014)  
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Figure 2  
 
Postoperative Nausea and Vomiting Reduction Strategies 

 

Health Question #3: What interventions are recommended to control PONV in patients who 

develop it?  

Postoperative Management Recommendations 

 When rescue therapy is required, the antiemetic should be chosen from a different 

therapeutic class than the drugs used for prophylaxis, and potentially one with a different 

mode of administration. If PONV occurs within 6 hours postoperatively, patients should 

not receive a repeat dose of the prophylactic antiemetic (Evidence IVB) (Gan, et al., 

2014). Drugs to consider:  

PONV REDUCTION STRATEGIES

Low-risk: score of 0

No anti-emetic 
needed

Example:
± Ondansetron 4 mg

Low-risk: score of 1

1 anti-emetic may be 
administered

(not necessary)

Example:
Ondansetron 4 mg

or
Dexamethasone 4mg

Medium-risk: score of 2-3  

1-2 anti-emetics

Example:
Ondansetron 4 mg 

+Dexamethasone 4mg 
± Propofol infusion

High-risk: score > 3

>2 anti-emetics + TIVA 
with propofol drip

Example:
Ondansetron 4 mg 

+ Dexamethasone 4 mg 
+ Propofol infusion 

± Scopolamine patch

Reduction of Baseline Risk
1. regional anesthesia instead of general anesthesia

2. adequate hydration
3. use of propofol for induction and maintenance
4. minimize the use of perioperative opioids

5. minimize the use of nitrous oxide 
and volatile anesthetics 
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o Phenergan 12.5-25mg IV or IM (Evidence IIB) (Habib, et al., 2007) 

 An emetic episode more than 6 hours postoperatively can be treated with any of the drugs 

used for prophylaxis except dexamethasone and transdermal Scopolamine (Evidence 

IVB) (Gan, et al. 2014). 

o Ondansetron 4mg IV and 8mg orally disintegrating tablets  

o Most of the available research on the 5-HT3 receptor antagonists involves 

ondansetron, which has greater anti-vomiting than anti-nausea effects. 

Ondansetron is the “gold standard” compared with other anti-emetics (Evidence 

IA) (Grover et al., 2009) 

 The decrease in opioid consumption post-operatively using non-opioid analgesic adjuncts 

has been demonstrated to decrease the incidence of opioid-related nausea and vomiting 

(Evidence IA) (Martinez, et al., 2017). Consider the following non-opioid analgesics: 

o Non-steroidal anti-inflammatory drugs (NSAIDs) 

o Acetaminophen 

Systematic Reviews of Primary Studies 

a. Prevention and Treatment of PONV: a systematic review of primary studies evaluating 

identification and screening of PONV risk factors 

i. Search Strategy: The following databases were searched and included articles 

indexed as of March 30, 2016: CINAHL, PubMed, and MEDLINE databases. 

ii. Selection Criteria and Appraisal: Three reviewers independently screened 

citations for relevance. All citations identified as potentially relevant by either 

reviewer were included for full-text screening. Three reviewers independently 

evaluated the full-text papers to determine whether they met the inclusion criteria. 

Primary studies were included if they: (i) were published in a journal in full text; 

(ii) were published in English; (iii) evaluated an intervention for the prevention or 

treatment of PONV; (iv) reported the proportion of patients experiencing PONV 

and (v) the number of participants was >1,000 per study. 

Number of Source Documents  
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Identification and Appraisal of Existing Guidelines: 2 PONV prevention guidelines 

that were developed for use in adults met the inclusion criteria and were assessed. None 

of the guidelines were selected for adaptation.  

Systematic Reviews of Primary Studies: Interventions to prevention and/or treatment of 

postoperative nausea and vomiting (PONV): 9 studies met the inclusion criteria  

Methods Used to Assess the Quality and Strength of the Evidence  

The following is adapted from the Johns Hopkins Nursing Evidence-Based Practice (JHNEBP) 

Rating Scale and was utilized to assess the strength of the evidence (Newhouse, Dearholt, Poe, 

Pugh, & White, 2007). 

Strength of Evidence: 

 Level I: Experimental study/RCT or meta-analysis of RCT 

 Level II: Quasi-experimental study 

 Level III: Non-experimental study, qualitative study, or meta-synthesis. 

 Level IV: Opinion of nationally recognized experts based on research evidence or expert 

consensus panel (systematic review, clinical practice guidelines) 

 Level V: Opinion of individual expert based on non-research evidence. (Includes case 

studies; literature review; organizational experience e.g., quality improvement 

and financial data; clinical expertise, or personal experience) 

Quality of Evidence: 

 A - High quality: consistent results, sufficient sample size, adequate control, and 

definitive conclusions; consistent recommendations based on extensive literature review 

that includes thoughtful reference to scientific evidence.  

 B - Good quality: reasonably consistent results, sufficient sample size, some control, and 

fairly definitive conclusions; reasonably consistent recommendations based on fairly 

comprehensive literature review that includes some reference to scientific evidence  

 C - Low quality or major flaws: little evidence with inconsistent results, insufficient 

sample size, and conclusions cannot be drawn. 

Guideline Development Panel 

The PONV Guideline Development Panel was formed in December of 2015.  
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Cost Analysis  

A formal cost analysis was not performed and published cost analyses were not reviewed. 

Method of Guideline Validation  

External Peer Review  

Internal Peer Review 

Description of Method of Guideline Validation 

External Review and Consultation Process:  

Who Was Asked to Review the Guideline?  

Content Expert Review 

Practicing CRNAs within the anesthesia department will be asked to review the draft guideline.  

External Stakeholder Review  

Anesthesia providers working at the Mid-Atlantic community hospital will be asked to review 

the draft guideline and complete a Practitioner Feedback Questionnaire.  

What Process Was Followed?  

The clinical practice guideline CPG will be developed in collaboration with an expert panel 

consisting of two Certified Registered Nurse Anesthetists (CRNAs). A draft of the CPG, derived 

from graded evidence to support the guideline, will be presented to the expert panel. The expert 

panel will assess the quality of the CPG using the AGREE II tool. Revisions to the CPG will be 

made accordingly based on feedback from the expert panel. During a follow up meeting with the 

expert panel, the revised guideline will be presented to the expert panel. Following this meeting, 

the final revised copy of the clinical practice guideline will be submitted to the Chief 

Anesthesiologist, and feedback on the CPG will be obtained. The final CPG will be distributed 

and presented to the clinical anesthesia staff at anesthesia grand rounds.  

Discussion of Feedback  

A Practitioner Feedback Questionnaire will be distributed to all anesthesia providers in 

attendance at anesthesia grand rounds when the CPG is presented. Following the presentation, 

providers were asked to fill out the survey anonymously. Recommendations from providers will 

be discussed with the expert panel, and the guideline will be revised accordingly.  
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Benefits/Harms of Implementing the Guideline Recommendations 

Potential Benefits 

Improved perioperative care and reduced risk of PONV in high-risk patients undergoing 

outpatient surgery. 

Potential Harms 

None identified 

Facilitators 

No extra cost incurred to patient or staff 

Barriers 

Staff adaptation of recommended practice 

Qualifying Statements 
This clinical practice guideline developed by graduate doctorial nurse anesthesia students using 

evidence-based or best practice addresses “postoperative nausea and vomiting prevention during 

outpatient surgery” with references available at the time of its creation. Care has been taken to 

ensure accuracy of the information provided. However, every anesthesia provider using this 

guideline is responsible for providing care according to their best professional judgment and the 

policies and standards of the anesthesia department. Once this guideline is adopted, update and 

revisions should be conducted every 2 years based on available current evidence. 

Implementation of the Guideline 

Description of Implementation Strategy  

Guideline Implementation Considerations. Evidence-based guidelines should be used to select 

antiemetic interventions to prevent and treat PONV. The patient’s risk factors should be used as 

a guide to select the appropriate antiemetic modalities to prevent PONV. The anesthesia 

department should evaluate the evidence-based guidelines for endorsement or adaptation. 
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Dr. Veronica Amos, CRNA, PhD and Dr. Nicholas Oscanyon, CRNA, DNP 
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