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ABSTRACT

Background: Hospital-acquired pneumonia (HAP) is one of the most common infections acquired in hospital settings throughout the United States. Surgical patients are at risk of developing HAP, which is associated with lengthened hospital stays, additional expenses of greater than $40,000 per patient, and increased morbidity. A midwestern Veterans Affairs Medical Center (VAMC) experienced seven cases of postoperative pneumonia over the 2018 fiscal year, which amounts to an estimated $280,000 in preventable costs. During this timeframe, no formal pneumonia prevention measures were in place for non-ventilated postoperative patients. Existing research identifies the importance of including oral hygiene in pneumonia prevention efforts for ventilated patients, though recommendations for non-ventilated (NV) postoperative patients remains scarce   Further knowledge regarding oral care practices for pneumonia prevention in this population has the potential to improve patient outcomes across the nation. 

Purpose: The purpose of this project was to implement an evidence-based pneumonia prevention bundle for adult postoperative patients on an inpatient surgical unit at a midwestern hospital.

[bookmark: _GoBack]Methods: This quality improvement study was inspired by the Palo Alto V.A. Medical Center (VAMC) which significantly decreased postoperative pneumonia rates through the implementation of a postoperative pneumonia prevention bundle. The bundle used in this study differed in that alcohol-free mouthwash replaced chlorhexidine oral rinse, given non-prescription mouthwash has been proven to elicit equivalent outcomes when combined with tooth brushing. The following evidence-based pneumonia prevention measures were included and documented on by nursing staff: hourly turn/cough/deep breathe exercises and incentive spirometry use, ambulation three to four times a day, head-of-bed elevation maintained at a minimum of thirty degrees, and oral cares twice a day including mechanical tooth brushing and mouthwash use. Pneumonia incidences were monitored through the V.A. National Surgical Quality Improvement Program.

Results: No incidences of postoperative pneumonia were reported on the inpatient surgical unit during this pilot. Nurse and patient compliance rates with ordered oral hygiene cares were low at twenty-nine percent, though close to the reported national inpatient average of thirty percent.

Conclusion: The incorporation of an evidence-based postoperative pneumonia prevention bundle successfully decreased NV-HAP incidence amongst postoperative adults admitted to a medical-surgical unit at a midwestern hospital. It is imperative for acute care facilities to have formal pneumonia preventions measures in place for this population.  Future research should expand beyond the postoperative sample to evaluate the effectiveness of these measures in non-surgical, non-ventilated adults requiring hospitalization.
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Prevention of Hospital-Acquired Pneumonia in Non-Ventilated (NV-HAP) Postoperative Patients
Background and Significance
Hospital-acquired pneumonia (HAP) is the second most common infection acquired in hospital settings within the United States (Tedja & Gordon, 2013). HAP leads to lengthened hospital stays, additional expenses of greater than $40,000 per patient, and fatality in 27-50% of cases (Tedja & Gordon, 2013). Seven patients developed pneumonia postoperatively at the Omaha V.A. Medical Center (VAMC) over the 2018 fiscal year, which amounts to an estimated $280,000 in preventable costs. During this time, the Omaha VAMC had no formal pneumonia prevention bundle in place for non-ventilated postoperative patients. 
Substantial research has been produced regarding proper oral cares to prevent pneumonia in ventilated patients (VAP) within intensive care settings. Majority of the existing research in this area focuses on the impact of 0.12% chlorhexidine gluconate (CHG) which is associated with numerous side effects, costly, and requires a prescription in the United States. Over-the-counter mouthwashes have been proven to be just as effective at decreasing pneumonia rates in acute care populations, allowing for a cost effective alternative to chlorhexidine with fewer side effects (Munro & Baker, 2018). The purpose of this quality improvement project was to implement an evidence based pneumonia prevention bundle that would lower incidences of HAP in adult postoperative patients requiring hospitalization at the Omaha VAMC. 
Pneumonia is a pulmonary infection that is acquired through exposure to pathogens (e.g. colonized bacteria from dental plaque). If the body is incapable of removing pathogens through defense mechanisms, lungs accumulate infectious exudate which leads to manifestations like dyspnea and hypoxemia (McCance & Huether, 2014). The presence of comorbidities, recent anesthesia, and invasive procedure(s) make the postoperative population particularly susceptible. Decreasing risk factors, such as oral plaque build-up, through proper oral hygiene has been demonstrated to decrease cases of pneumonia in postoperative patients. Implementing effective oral hygiene and pneumonia prevention interventions are needed to decrease postoperative pneumonia rates. 
Objective
The purpose of this project was to implement an evidence-based pneumonia prevention bundle for non-ventilated postoperative adult patients admitted to an inpatient surgical unit at a midwestern hospital. The aim of this project was to determine if implementation of a pneumonia prevention bundle (BID oral cares, hourly breathing exercises, TID ambulation, HOB maintained at a minimum of 30 degrees, sit upright for meals/meds) will lower pneumonia rates in the non-ventilated inpatient post-surgical population. This will be measured by comparing the number of ICD-10 codes for pneumonia not present on admission three months prior to implementation of the pneumonia prevention bundle to the number of incidences over three months following implementation of the bundle. 
Available Knowledge
Existing research stresses the importance of oral hygiene, including mechanical tooth brushing and use of mouthwash for preventing HAP in acute care populations. The inclusion of oral hygiene in pneumonia prevention bundles exhibits the most promising outcomes for preventing NV-HAP.
Pneumonia Prevention in the Postoperative Population
Wren, Martin, Yoon, and Bech (2010) were amongst the first researchers to address the gap in pneumonia prevention guidelines for nonventilated postoperative patients. In April of 2007, they implemented a postoperative pneumonia prevention bundle for all non-cardiac surgical patients at the V.A. Palo Alto Hospital. The bundle consisted of eight components: continuous education for healthcare professionals, “cough and deep-breathing exercises with incentive spirometer… twice daily oral hygiene with chlorhexidine… ambulation with good pain control… head-of-bed elevation to at least 30o and sitting up for all meals,” routine program meetings throughout the year, charting of preventative measures by nursing staff, and use of a postoperative bundle order set by providers (Wren, Martin, Yoon, & Bech, 2010, pp 492). Kazaure, Martin, Yoon, and Wren (2014) continued to analyze the long-term effectiveness of this bundle on non-cardiac surgical patients over a five-year span after its initiation. Instances of postoperative pneumonia were compared to reported cases in the ACS-NSQIP database and a chi-squared test of goodness of fit test found that rates significantly declined from 8.7 upon initiation to 3.6 cases from 2008 to 2012 (Kazure, Martin, Yoon, & Wren, 2014, pp 916). Kazaure, Martin, Yoon, and Wren (2014) estimated this saved $232,000 based on the “national average of $46,400 in attributable health care cost of pneumonia” (pp. 916). 
Cassidy, Rosenkranz, McCabe, Rosen, and McAneny (2013) implemented a postoperative pneumonia prevention program, referred to as “ICOUGH,” with components similar to that of Wren, Martin, Yoon, and Bech (2010). ICOUGH is an acronym for “1. Incentive spirometry, 2. Coughing and deep breathing, 3. Oral care” consisting of BID use of an over-the-counter mouthwash already supplied to inpatient units and tooth brushing, “4. Understanding (patient and family education), 5. Getting out of bed frequently (at least 3 times daily), and 6. Head-of-bed elevation” (Cassidy, Rosenkranz, McCabe, Rosen, & McAneny, 2013, pp. 741). Cassidy, Rosenkranz, McCabe, Rosen, and McAneny (2013) included patients in both ICU and non-ICU settings. The study did not specify how many of the ICU patients included were intubated. Statistically significant decreases in pneumonia cases amongst postoperative patients were seen (2.6% of postoperative patients developed pneumonia prior to ICOUGH versus 1.6% the following year), which was consistent with the findings of Kazaure, Martin, Yoon, and Wren (2014) (Cassidy, Rosenkranz, McCabe, Rosen, & McAneny, 2013).
Pneumonia Prevention and Oral Hygiene
Talley, Lamb, Harl, Lorenz, and Green (2016) demonstrated the impact of oral hygiene in pneumonia prevention amongst non-ventilated acute care populations. They initiated an oral care program for hospitalized “patients on a progressive care unit, a stroke unit, and two medical units” (pp 45). Prior to the initiation of interventions, the hospital’s nursing staff were educated on the importance of oral hygiene in preventing healthcare associated pneumonia, their role in performing these cares, and how to properly document performed measures. The oral cares performed in this program were dependent upon patients’ HAP risk scores, which were calculated based on the presence of pneumonia risk factors. For example, the presence of “nasal or gastric tubes, swallowing disorders, aspiration history, oral suctioning, continuous NPO status, bi-level positive airway pressure masks, or tracheostomy” indicated a high HAP risk score of 6. Patients with high risk scores of 6 or higher had BID mechanical brushing with a suction toothbrush, BID use of 0.05% cetylpyridinium chloride mouthwash, “debridement with oral swab every 4 to 6 hours,” suctioning, lip moisturizer application every 4 hours, and oral hygiene cares prior to every meal (Talley, Lamb, Harl, Lorenz, & Green, 2016, pp 45). HAP risk scores of 0 to 5 were identified as being low risk and measures for this population included BID tooth brushing and use of propylene glycol mouthwash (Talley, Lamb, Harl, Lorenz, & Green, 2016). Following the implementation of this oral care program, the incidences of HAP decreased from 6 cases to 1 and the average HAP risk score dropped from 0.87 to 0.65 with a statistical significance of p=0.013, “indicat[ing] that the oral care program was effective an reducing HAP risk” (Talley, Lamb, Harl, Lorenz, & Green, (2016, pp 46). The findings of “decreases in HAP incidence, length of NPO status, and hospital LOS” were found to be clinically significant, but not statistically significant (Talley, Lamb, Harl, Lorenz, & Green, 2016, pp 47). 
Fox, Frush, Chamness, Malloy and Hyde (2015) were challenged by the Centers for Medicare and Medicaid Services (CMS) to decrease “specific types of harm to patients” in 2010 (pp 45). In response, their hospital engagement network developed a pneumonia prevention bundle for postoperative patients based on CDC guidelines. The bundle included BID oral cares, oral membrane assessments, hourly incentive spirometer and TCDB education, general pneumonia prevention education for both patients and family members, administration of “influenza and pneumonia vaccines as appropriate,” and HOB maintained at “30 to 45 degrees, especially while the patient is recovering from anesthesia or while at risk for aspiration” (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 46). Patients were to ambulate “as soon as medically possible” though frequency was not specified (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 46). The bundle was implemented in hospitals categorized into three groups based on varying forms of education delivery. Collaborative A involved education through “one-on-one coaching calls with the teams from each hospital” (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 46). Collaboratives B and C received an initial teaching webinar followed by small group coaching calls which were conducted monthly for Collaborative B and every three weeks for Collaborative C for a total of three sessions (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 46). Collaborative A elicited a 54% decrease in NV-HAP over six months while “Collaboratives B and C… experienced a 43 percent and 33 percent reduction, respectfully, following a four-month program each” (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 47). Though Collaborative A experienced the greatest decrease in NV-HAP, participants reported greater satisfaction with the education model for Collaborative C. Improvement teams were tasked with “measur[ing] compliance with all (cumulative) bundle elements” and identified oral care and incentive spirometry use as areas needing improvement (Fox, Frush, Chamness, Malloy & Hyde, 2015, pp 48). A gap analysis revealed oral care products were lacking, especially amongst independent patients. Furthermore, the team observed inconsistencies amongst incentive spirometry use and noted incentive spirometers were frequently out of patient reach, leading to the provision of additional education amongst nursing staff and patients.  
Munro and Baker (2018) implemented an oral hygiene program at a community living center (CLC) affiliated with the Salem Department of Veterans Affairs Medical Center in response to costly and detrimental outcomes associated with HAP. Their initiative was based on evidence suggesting BID to QID performance of oral cares “may decrease the risk of NV-HAP by 40-60%,” and the discovery that 70% of patients do not receive proper oral care during their hospitalization (Baker & Quinn, 2018, pp 49). The Salem CLC’s pilot study consisted of nursing staff assisting patients to brush their teeth twice a day with American Dental Association (ADA) approved toothpaste and use of ADA approved alcohol-free mouthwash. Following implementation, the facility had a 92% decrease in NV-HAP rates, “an estimated cost avoidance of $2.84 million and 13 lives saved in 19 months” (Munro & Baker, 2018, pp 51). These interventions were expanded to the Salem VAMC’s medical-surgical units and “reduced NV-HAP 100% from the baseline with an estimated cost avoidance of $144,000” over six months (Munro & Baker, 2018, pp 51). 
Pneumonia prevention in postoperative patients is multifactorial. The findings of Kazaure, Martin, Yoon, and Wren (2014) and Cassidy, Rosenkranz, McCabe, Rosen, and McAneny (2013) serve as the chief guidelines for pneumonia prevention in postoperative patients. Both methods contain similar processes in regards to mobility, use of incentive spirometry, and head-of-bed positioning; however, their bundles differ in regards to the oral hygiene. While both encouraged BID tooth brushing and mouthwash use, Kazaure, Martin, Yoon, and Wren (2014) utilized chlorhexidine mouthwash whereas Cassidy, Rosenkranz, McCabe, Rosen, and McAneny (2013) used a non-prescribed mouthwash that was already supplied to their inpatient units. The bundles of both Cassidy et. al (2013) and Wren et. al (2010) decreased HAP rates by roughly 50%, though Cassidy et. al (2013) was able to do so with an over-the-counter mouthwash that was not regulated by pharmacy, did not have to be prescribed by physicians, and did not place patients at risk for adverse effects associated with chlorhexidine, including tooth discoloration. The Omaha VA currently supplies inpatient units with propylene glycol mouthwash, which has been shown by Talley, Lamb, Harl, Lorenz, & Green (2016) to be effective at decreasing HAP rates. Munro and Baker’s (2018) significant reduction in NV-HAP cases with use of ADA approved mouthwash and mechanical tooth brushing alone indicates the vital need to focus on basic oral hygiene practices in the inpatient population. These findings justified the decision to include over-the-counter mouthwash already supplied to inpatient units, rather than chlorhexidine mouthwash,  in the postoperative pneumonia prevention bundle. 
Methodology
This project was based on the quality improvement process of Wren, Martin, Yoon, and Bech (2010), who implemented a postoperative pneumonia prevention bundle on a surgical ward at the Palo Alto V.A. Hospital. The postoperative pneumonia prevention bundle included the following components which have been effective at decreasing pneumonia rates: 
1. Breathing exercises: Turn/cough/deep breathe (TCDB) and incentive spirometry hourly while awake. 
2. Ambulation: Minimum of three (preferably four) times a day unless contraindicated
3. Head-of-Bed Elevation: Maintained at a minimum of 30o unless contraindicated and increased as appropriate for meals and medication administration.
4. Oral Cares: Brush teeth/dentures for 2 minutes and rinse with 20 mL of mouthwash for 
30 seconds twice a day 
5. Education: Educational handout provided upon admission and reinforced verbally by 
nursing staff every shift. 
This bundle differed from Wren et. al (2010) by using over-the-counter (OTC) mouthwash in lieu of chlorhexidine, given OTC mouthwash has been proven to elicit similar outcomes (Cassidy, Rosenkranz, McCabe, Rosen, and McAneny, 2013; Munro & Baker, 2018).
Setting and Population
The project was conducted on a 22-bed inpatient postoperative/medical-surgical unit at the Omaha VAMC for a total of three months. All admitted postoperative patients were included. Based on the average number of surgical discharges per quarter since 2016, a population of 195 postoperative patients over a three month span was anticipated. Participants were not recruited and no contact was maintained following hospital discharge.
Design
All postoperative patients admitted to the inpatient surgical unit participated in the aforementioned pneumonia prevention bundle from admission through discharge over a three month period. Registered nurses, licensed practical nurses, and nurse aides providing direct patient care on this unit received education on the importance of each of the bundle’s components and required documentation during  a 15-minute verbal presentation by this author. The unit’s nurse manager distributed a written handout with the same information to all nursing staff, including those that were unable to attend the presentation (see Appendix A). The same presentation was held for the surgical department with the provision of additional information on ordering the bundle in the patient’s electronic health record (EHR). Charge nurses were requested to promote staff compliance through verbal reminders to complete pneumonia prevention measures for every postoperative patient and document participation as appropriate. This author monitored nursing compliance by visiting the unit biweekly for the first month of implementation and weekly for the following two months. Compliance with the pneumonia prevention bundle was defined as the presence of nursing documentation on each pneumonia prevention measure (see Appendix B). Nurses were expected to provide every postoperative patient with an informative handout (see appendix C) and verbally educate postoperative patients on the importance and significance of adhering with all components of the pneumonia prevention bundle, unless contraindicated. Upon admission, nurses were also expected to provide each postoperative patient with a toiletry kit supplied by the hospital’s logistics department. These kits contained essential oral hygiene products, as recommended by Dr. Munro (2018), for “facilities interested in providing oral care to hospitalized veterans to prevent non-ventilator associated hospital-acquired pneumonia” (pp 3). Each toiletry kit included an ADA approved toothbrush (supplemented with a suction toothbrush as necessary per nurse discretion), toothpaste, and alcohol-free mouthwash (Munro, 2018). Denture tablets were distributed to postoperative patients as appropriate, though dentures were expected to be manually brushed as well. The pneumonia prevention bundle was re-evaluated three months following initial implementation using the Plan-Do-Study-Act theoretical change model (Appendix D). Incidences of pneumonia were monitored and nurse reviewed through the Veterans Administration National Surgical Quality Improvement Program (VA-NSQIP). 
Measurement Methods and Data Collection Procedures
Nursing staff were expected to document whether or not each pneumonia prevention measure was performed for every postoperative patient on paper forms which were excluded from patients’ official medical records (see Appendix B). The Omaha V.A. Quality Improvement department was requested to report any diagnosis of pneumonia not present on admission to this author. All postoperative pneumonia prevention bundle documentation on discharged and transferred patients remained locked in the nurse manager’s office and never left VA property. Nursing compliance with individual components of the pneumonia prevention bundle components was logged in an Excel spreadsheet and saved to the VA’s secure research drive. Data entry was performed solely by this student to minimize variability. Access to this content was limited to this author and the facility’s Associate Chief Nursing Officer. 
Data Analysis
Data on the frequency of performed oral cares, pulmonary exercises (incentive spirometry, TCDB), and ambulation was recorded in an Excel spreadsheet on a secure research drive. In the event an incidence of postoperative pneumonia occurred, a multivariate linear regression model would have been used to analyze preventative measures with reported cases and Pearson’s chi-squared test would have been used to assess the presence of association between the admitting diagnosis/surgical status, anesthesia used, length of stay, and comorbidities, against the bundle’s preventative measures.
Ethical Considerations
This project received no outside funding. Alcohol-free mouthwash was already supplied to every inpatient unit by the logistics department at the Omaha VAMC, so no additional costs were accrued. Prior to implementation of the postoperative pneumonia prevention bundle, this project was approved as non-research by the IRB at both Creighton University and the Omaha VAMC. 
Nursing documentation was stored in the unit’s locked nurse manager office and contained no patient identifiers. Collected nursing documentation was transferred into an Excel sheet and saved to the facility’s secure research drive. As previously mentioned, access to this data was limited to this author and the facility’s Associate Chief Nursing Officer, Tammy Bockman. 
Results
Postoperative pneumonia incidences on the inpatient surgical unit successfully decreased by 100% following implementation of the pneumonia prevention bundle which emphasized early mobility, proper oral hygiene, aspiration precautions, and pulmonary hygiene. 
Postoperative Pneumonia Incidences
No postoperative pneumonia cases were reported on the inpatient surgical unit during this pilot, in contrast to one postoperative pneumonia case which was reported in the prior fiscal quarter (Figure 1). Two incidences of postoperative pneumonia were reported on medical-surgical units which were not included in this study and had no formal pneumonia prevention bundle in place during this time. Hospital-wide, there was an overall decrease in postoperative pneumonia rates from 0.76% (observed/expected ratio 1.15) in the prior fiscal quarter down to 0.68% (observed/expected ratio 0.40) the quarter following implementation, saving the facility an estimated $120,000 (Figure 2).  
Nursing Interventions
Compliance with individual bundle components was not audited prior to implementation, though reported performance was much lower than anticipated. Ambulation ranked the lowest amongst performed bundle measures at 20%, followed by oral care at 29%, breathing exercises at 31%, and education at 39% (Figure 3). Based on an average length-of-stay of 4.2 days for this facility and the reported oral hygiene compliance rate of 29%, the 82 postoperative patients included in this study would have brushed their teeth and used mouthwash only twice during their hospitalization. While aspiration precautions, including head-of-bed elevation, were included in the pneumonia prevention bundle, these measures were not included in this analysis. Nurses are required to document these measures in patients’ electronic health records and permission for retrospective analysis was not obtained due to time constraints, making this data inaccessible to the author. 
Discussion
The results of this study confirm that use of an evidence-based pneumonia prevention bundle effectively decreases postoperative pneumonia rates amongst non-ventilated surgical patients in the acute care setting. As previously mentioned, no incidences of postoperative pneumonia were reported on the inpatient surgical unit during this study. These findings are similar to those of prior studies involving pneumonia prevention bundles for non-ventilated postoperative adults in acute care settings (Wren, Martin, Yoon, & Bech, 2010; Kazaure, Martin, Yoon, & Wren, 2014; Cassidy, Rosenkranz, McCabe, Rosen, & McAneny, 2013). Postoperative pneumonia incidences decreased hospital-wide which may be attributed to Hawthorne’s effect given an overall increased awareness regarding oral care necessity amongst nursing staff required to float to other inpatient units and the procurement of basic oral care supplies for all inpatient units.
Oral care performance amongst postoperative patients was astonishingly low at 29%, though close to the reported 30% national inpatient average (Munro & Baker, 2018). Similar to prior studies, this was attributed to a lack of consistently stocked oral care supplies (Munro & Baker, 2018). The first two weeks of implementation faced the greatest deficits which were in part related to a delayed shipment of supplies. Frequent communication was required between the unit’s nurse manager and the logistics department to ensure adequate stocking of supplies on a routine basis. 
Strengths and Limitations
	This study was conducted over a three month span, in contrast to similar studies conducted over longer periods varying from six months up to five years (Munro & Baker, 2018, Wren, Martin, Yoon, & Bech, 2010; Kazaure, Martin, Yoon, & Wren, 2014; Cassidy, Rosenkranz, McCabe, Rosen, & McAneny, 2013). A longer timeframe would have enhanced the validity of this study. Furthermore, given no incidences of pneumonia were reported during this study’s short data collection period, the author’s interpretation of statistical significance was limited and no correlation between individual preventative measures and pneumonia development was identifiable. 
Upon completion of this study, an interdisciplinary task force was formed to aide in the expansion of the postoperative pneumonia prevention bundle to all inpatient units. A significant hospital-wide increase in aspiration pneumonia cases amongst non-ventilated medical patients was noted during the timeframe of this study. In response, a protocol was developed to expand the postoperative pneumonia prevention bundle to include all non-ventilated surgical and non-surgical patients (Figure 4). This bundle, referred to as “BREATHE,” was implemented on every inpatient unit, including non-ventilated patients in the ICU as recommended by prior studies (Quinn & Baker, 2015; Baker & Quinn, 2018). 
Implications for Practice and Future Considerations
Oral care has been associated with decreasing both VAP and NV-HAP, but existing research fails to demonstrate the most effective oral hygiene measures for non-ventilated patients. Munro and Baker (2018) elicited significant decreases in NV-HAP through BID toothbrushing and use of alcohol-free mouthwash, though did not address the frequency of other preventative measures, including breathing exercises and mobility, making it difficult to identify which preventative measures, if any, have a greater impact on pneumonia prevention in hospitalized patients. Future studies should explore  correlations amongst individual pneumonia prevention measures. Furthermore, there is a substantial gap in literature regarding best oral care practices for non-ventilated patients. More information is needed regarding the impact of varying oral care products, specifically mouthwashes and toothpastes with differing ingredients, on NV-HAP prevention. Lastly, future research should expand beyond the postoperative sample to evaluate the effectiveness of this pneumonia prevention bundle for non-surgical, non-ventilated adults requiring hospitalization.
Conclusion
The incorporation of an evidence-based postoperative pneumonia prevention bundle successfully decreased the incidence of NV-HAP amongst postoperative adults admitted to a medical-surgical unit at a midwestern hospital. It is imperative for acute care facilities to have formal pneumonia preventions measures in place for this population.  Future research should expand beyond the postoperative sample to evaluate the effectiveness of these measures, specifically best oral care practices, in non-surgical, non-ventilated adults requiring hospitalization.  
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Appendix A
THE POSTOPERATIVE PNEUMONIA PREVENTION BUNDLE: 
Preventing Healthcare Associated Pneumonia (HAP) in Postoperative Patients

Background: Healthcare associated pneumonia (HAP) is the second most common infection acquired in hospital settings within the United States1. HAP leads to lengthened hospital stays, additional expenses of greater than $40,000 per patient, and fatality in 27-50% of cases1. Our postoperative patients are at an increased risk of developing HAP due to factors liked lengthy intubation periods, prolonged hospital stays, invasive procedures, and anesthesia. Performance and documentation of oral cares twice a day (both mouthwash and toothbrushing) has been proven to decrease hospital associated pneumonia rates by roughly 50%, making this crucial to the health and safety of our veterans across the nation2,3,4.

Purpose/Aim: The purpose of this project is to implement an evidence based pneumonia prevention bundle that will lower incidences of HAP in adult postoperative patients requiring hospitalization at the Omaha VAMC.


How will you be helping?  

· ALL NURSES AND NURSE AIDES will be responsible for encouraging postoperative patients to comply with pneumonia prevention measures including: 
1. BID oral cares: brushing teeth/dentures and mouthwash* use
*NO mouthwash for patients with: dysphagia, AMS/decreased LOC, oral sores/ulcers
2. Hourly breathing exercises: incentive spirometry use, TCDB
3. Ambulation: TID minimum/QID preferable as appropriate
4. HOB Elevation: maintained at minimum of 300 at all times, encourage patients to sit up for meals
· DOCUMENT! Mark boxes as appropriate indicating completed measures on each postoperative patient’s Postoperative Pneumonia Prevention Bundle documentation sheet throughout your shift. 
· When your postoperative patient is discharged or the patient’s sheet is full – please turn the Postoperative Pneumonia Prevention Bundle charting in to your charge nurse. The charge nurse will then return the form to your nurse manager. 


Thank you for your participation! If you have any questions/concerns/feedback, please contact:

Kirsten Boedeker-Jenkins, BSN, RN
KirstenBoedeker@creighton.edu
402-968-4183

1Tedja, R., & Gordon, S. (2013). Hospital–acquired, health care–associated, and ventilator–associated pneumonia. Retrieved June 07, 2017, from http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/infectious-disease/health-care-associated-pneumonia/
2Cassidy, M., Rosenkranz, P., McCabe, K., Rosen, J., McAneny, D. (2013). I COUGH: reducing 
postoperative pulmonary complications with a multidisciplinary patient care program. JAMA Surgery, 148(8), 740-745. 
3Munro, S. (2018). Preventing non-ventilator associated hospital-acquired pneumonia (NV-HAP) by engaging nurses to complete inpatient oral care: Implementation Guide. U.S. Department of Veterans Affairs, 1-26
4Wren, S., Martin, M., Yoon, J., & Bech, F. (2010). Postoperative pneumonia-prevention program 
for the inpatient surgical ward. Journal of The American College Of Surgeons, 210(4), 491-495. doi:10.1016/j.jamcollsurg.2010.01.009
Appendix B
POSTOPERATIVE PNEUMONIA PREVENTION BUNDLE

ADMIT/DISCHARGE DATES:                                                .         ROOM #:                                                          .

POST-OP ADMISSION:    YES       NO                                            PATIENT EDUCATION PROVIDED:  YES    NO 
Check/cross box indicating measure was performed
	Pneumonia Prevention Measure:
	Mouthwash BID
(20 mL for full 30 sec.)

	Brushed Teeth/
Dentures BID 
(2 minutes)
	Incentive Spirometry
(hourly while awake)
	Turn/Cough/Deep Breath
(hourly while awake)
	Ambulate TID/QID
(per provider order/mobility protocol)
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	AM
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	NIGHT SHIFT
	
	
	
	

	Monday

	
	
	
	
	
	
	
	
	



	Tuesday
	
	
	
	
	
	
	
	
	



	Wednesday
	
	
	
	
	
	
	
	
	



	Thursday
	
	
	
	
	
	
	
	
	



	Friday
	
	
	
	
	
	
	
	
	



	Saturday
	
	
	
	
	
	
	
	
	



	Sunday
	
	
	
	
	
	
	
	
	





*Keep patient’s HOB maintained at 300 and encourage patients to sit up for all meals (unless contraindicated)*
NO mouthwash for patients with: dysphagia, AMS/decreased LOC, oral sores/ulcers. 


RNs/LPNs/CNAs: Please return sheet to the charge nurse upon patient’s discharge.
Charge Nurses: Please ensure admission/discharge dates and room numbers are filled in the indicated areas then return to the 7E Nurse Manager
Appendix C
THE POSTOPERATIVE PNEUMONIA PREVENTION BUNDLE: 
Decreasing Your Risk of Developing 
Healthcare Associated Pneumonia (HAP) 

What is healthcare associated pneumonia? 
Healthcare associated pneumonia (HAP) is the development of pneumonia (a lung infection) 48 hours after being hospitalized. HAP is the second most common infection acquired in hospital settings within the United States1. HAP leads to lengthened hospital stays, additional expenses of greater than $40,000 per patient, and fatality in 27-50% of cases1.


What is the postoperative pneumonia prevention bundle?
The following postoperative pneumonia prevention bundle places an emphasis on oral hygiene and has been proven to decrease your risk of developing pneumonia by roughly 50%. 



Postoperative Pneumonia Prevention Bundle:

Your nurses and nurse aides will encourage you to complete tasks throughout the day that have been proven to decrease your risk of developing pneumonia. These tasks include:

1. Use your incentive spirometer hourly
2. Turn, cough, and take deep breaths hourly
3. Walk 3 to 4 times a day 
4. Brush your teeth for 2 minutes and rinse your mouth with mouthwash for 30 seconds twice a day: once in the morning and once in the evening. 

We also recommend that you sit up in your bed or chair for every meal and keep the head of your bed slightly elevated at 30o at all times.


These measures may not be appropriate for everyone. Please follow the recommendations of your doctors and nurses.


Thank you for your participation and your service to our country! 
If you have any questions/concerns/feedback, please notify your nurse.

1Tedja, R., & Gordon, S. (2013). Hospital–acquired, health care–associated, and ventilator associated pneumonia. Retrieved June 07, 2017, from http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/infectious-disease/health-care-associated-pneumonia
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Figure 1. Comparison of surgical versus non-surgical HAP cases on the inpatient postoperative unit during fiscal quarter one (October 1-December 31) between 2017-2019. 
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Figure 2. Hospital-wide analysis of HAP cases per fiscal quarter between 2016-2019.
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Figure 3. Analysis of nurse and patient compliance with ordered postoperative pneumonia prevention measures on the inpatient surgical unit between October 1-December 31, 2018 (FY19Q1).
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Figure 4. Educational patient handout explaining the components of the pneumonia prevention bundle implemented hospital-wide for non-ventilated patients at the Omaha V.A. Medical Center.
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BREATHE for Pneumonia Prevention

*Bedside Swallow Screen: upon admission & as needed
*Recliner/chair: seated upright for every meal
*Elevated HOB: maintained at 30° minimum
Ambulate: walk in halls at least 3x/day

*TCDB & Incentive Spirometer: hourly breathing exercises

*Hygiene: brush teeth/dentures & mouthwash 2x/day

*Education: upon admission & every nursing shift
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Hospital-Acquired Pneumonia (HAP)

Hospital-acquired pneumonia (HAP) is one of the most common
healthcare associated infections in the United States, with 60% of
cases involving non-ventilated patients (NV-HAP).12

How does NV-HAP affect Veterans?

Prolongs hospital stays by 10-14 days?
* 40% discharge to a skilled nursing or long-term care facility?
* 17.2% mortality?

The BREATHE prevention measures have been proven to
decrease your risk of developing NV-HAP. We recognize these
measures may not be appropriate for everyone and encourage
you to follow the recommendations of your doctors and nurses.

US. Department
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