
 

Midocean University  

College of Management 

Department Of Project Management 

  

 

 

 

 

 

 

 

 

Reducing VAP (Ventilator Associated Pneumonia) 

Outbreaks by Implementing VAP Bundle 

 

 

Prepared by: 

 

FATHADIN ALI ABDU ALAHDAL 

222001930 

 

Supervised by: 
 

Dr. Walid Soliman 

 
Year: 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Research Hypotheses 

The implementation of a VAP bundle will lead to a reduction in the severity and mortality of VAP in 

the critical care setting. 

 

Literature Review  

Ventilator-associated pneumonia (VAP) is a serious infection that can occur in patients who 

are on mechanical ventilation. It is one of the most common hospital-acquired infections (HAIs) that 

leads to increased morbidity, mortality, and healthcare costs. 

VAP outbreaks can occur in any critical care setting. Additionally, they are more common in units 

with high patient turnover and high rates of mechanical ventilation. VAP outbreaks can be difficult 

to control and they can have a significant impact on the quality of care provided to patients. 

One of the most effective ways to reduce the risk of VAP outbreaks is to implement a VAP bundle. 

A VAP bundle is a set of evidence-based practices that are effective in preventing VAP. These 

practices typically include: 

• Elevation of the head of the bed to at least 30 degrees 

• Daily sedation interruption and assessment of readiness to extubate 

• Oral hygiene with chlorhexidine mouthwash 

• Subglottic suctioning 

• Avoidance of routine ventilator circuit changes 

• Stress ulcer prophylaxis 

 

Several studies have shown that VAP bundles can be effective in reducing the incidence of 

VAP outbreaks in critical care settings. For example, a study published in the Intensive Care Med 

found that the implementation of a VAP bundle reduced the incidence of VAP by 50% in a surgical 

intensive care unit (Andrew Conway Morris, 2011)1.  

Another study, published in the journal Clinical Infectious Diseases found that the implementation of 

a VAP bundle reduced the incidence of VAP by 30% in a general intensive care unit (Andre C. Kalil, 

2016)2. 

 

Also, Arroliga et al emphasize the importance of a multidisciplinary task force to deliver best 

practices, with responsibility shared between Nursing and Respiratory Therapists (RTs). The study 

highlights the role RTs can play in VAP prevention outside of ventilator management and 

spontaneous breathing trial initiation. Their work can expand to the bedside team and directly impact 



VAP rates. In this center, RT involvement worked well, but in some institutions another team may 

be better suited for the role of oral care. The role of a single center study can be limiting, but in this 

case it highlights the importance of a multidisciplinary approach working as a team toward a common 

goal to improve patient outcomes. Their message resonates with what Helen Keller once said: “Alone 

we can do so little; together we can do so much.” (Christian Sandrock and Joan Daly, 2012)3.  

 

Moreover, Considerable gap is observed between knowledge and implementation of 

ventilator bundle among critical care practitioners. Despite knowledge, fear of adverse events and 

lack of proper training are key barriers in implementation of ventilator bundle (Naveen Paliwal , 

2023)4.  Knowledge regarding specific components of VAP prevention is lacking.  

 

Formal training and interactive educational sessions should be performed regularly to assess 

the competency of key personnel regarding the VAP bundle, especially in the context of rapid nurse 

turnover. Incentives for retention of nurses should also be considered, so that knowledge of hospital 

specific initiatives such as the VAP bundles of care can be cultivated over time (Cybele Lara Abad, 

2021)5. 

 

VAP care bundle implementation with education prepared according to evidence-based 

guidelines decreased VAP rates. Thus, implementation of the VAP care bundle on mechanically 

ventilated patients care is recommended (Aliye Okgün Alcan,2016)6. Effective VAP prevention in 

ICUs is hampered by a multifaceted mix of personal (e.g., knowledge gaps, fatigue), environmental 

(e.g., understaffing, equipment limitations), and organizational (e.g., unclear protocols, conflicting 

priorities) challenges (Vajihe Atashi ,2018)7. 

 

Nurses' compliance with ventilator-associated pneumonia prevention guidelines was 

insufficient. Low nurse-patient ratio and large intensive care unit beds capacity were found to affect 

nurses' compliance and patients' outcomes. This study expanded knowledge about important aspects 

of nursing care; nurses' compliance with ventilator-associated pneumonia prevention guidelines and 

the factors that affect their compliance. This knowledge can be used by health professional to guide 

the clinical practice and to improve the quality of care (Sami M Aloush, 2018)8 

 

Local and national VAP prevention bundles have shown to be efficient in transferring 

knowledge to clinical practice in ICUs. The strategies used most frequently for implementation of 

VAP bundles have been education, posters, audits of adherence, and feedback of results. Most 

initiatives have accomplished significant reduction in VAP rates, in spite of considerable 



heterogeneity of recommendations, ways of implementation, auditioning of adherence and registry 

of VAP rates (Francisco Álvarez-Lerma, 2018)9. 

 

The overall compliance rate reported by the nurses was acceptable. However, the 

recommended VAP prevention measures are not consistently and uniformly implemented. Working 

in a general ICU or an ICU containing 10–15 beds or having had education regarding VAP prevention 

improves the nurses ’compliance. However, the shortage of nursing staff, forgetting to perform some 

evidence-based procedures, and the hospital cost control policies are the main barriers to 

implementing the guidelines (Khaled M. Al-Sayaghi, 2020)10.  

 

 

The guidelines for the prevention of ventilator-associated pneumonia from the Centers for 

Disease Control and Prevention are not consistently or uniformly implemented. Practices of nurses 

employed in hospitals with oral care protocols are more often congruent with the guidelines than are 

practices of nurses employed in hospitals without such protocols. Significant reductions in rates of 

ventilator-associated pneumonia may be achieved by broader implementation of oral care protocols 

(Carolyn L Cason, 2007)11. 

 

These studies suggest that VAP bundles are an effective way to reduce the risk of VAP 

outbreaks in critical care settings (Reem Alsadat, 2012)12. However, it is important to note that VAP 

bundles must be implemented correctly and consistently to be effective. 

Here are some of the key findings from the literature review: 

• VAP bundles are effective in reducing the incidence of VAP outbreaks in critical care settings. 

• VAP bundles are most effective when implemented correctly and consistently. 

• VAP bundles can also help to reduce the severity and mortality of VAP. 

• Further research is needed to better understand the long-term impact of VAP bundles on the 

reduction of VAP outbreaks. 

 

Overall, the literature suggests that VAP bundles are an effective way to reduce the risk of 

VAP outbreaks in critical care settings (Joong Sik Eom, MD, 2013)13. However, it is important to 

implement VAP bundles correctly and consistently to achieve the desired results. 

 

 

 

 



Research Methodology 

  

Questionnaires can be used to collect data on topics like (Healthcare providers' practices related to 

VAP bundles). Questionnaires can be administered to healthcare providers in a variety of ways, such 

as through online surveys, paper surveys, or in-person interviews. Questions that could be included 

in a questionnaire to healthcare providers on reducing VAP outbreaks in critical care settings by 

implementing VAP bundles. In this study online survey was chosen with the following questions: 

 

• What is your role as healthcare provider at the implementation of a VAP bundle? 

• Gender 

• Year of experience 

• Academic level  

• Current position  

• How familiar are you with the VAP bundle? 

• How important do you consider the VAP bundle to be in improving patient outcomes for 

mechanically ventilated patients? 

• How strongly do you agree that the VAP bundle reduces ventilator-associated pneumonia (VAP) 

rates?  

• Identify the biggest barrier(s) to implementing the VAP bundle in your unit 

• What single change would you choose to make VAP bundle implementation easier? 

 

 

 

By collecting data from healthcare providers, we can gain a better understanding of the factors 

that contribute to the successful implementation of VAP bundles, the impact of VAP bundles on 

reducing VAP outbreaks, and improving patient outcomes. When using questionnaires with 

healthcare providers in a study on reducing VAP outbreaks in critical care settings by implementing 

VAP bundles, it is important to take into account the following ethical considerations: 

• Informed consent: Healthcare providers must be fully informed of the purpose of the study, 

the risks, and benefits of participation, and their right to withdraw from the study at any time. 

They should also be allowed to ask questions and have any concerns addressed before they 

agree to participate in the study. 



• Confidentiality: All data collected from healthcare providers must be kept confidential. This 

means that the researchers must take steps to protect the participants' identities and prevent 

their data from being disclosed to unauthorized individuals. 

• Privacy: Healthcare providers should be able to complete the questionnaire in a private setting 

where they will not be disturbed. 

• Voluntariness: Participation in the study must be voluntary. Healthcare providers should not 

be coerced or pressured into participating. 

 

Research Structure  

A research structure for reducing VAP outbreaks in critical care settings by implementing VAP 

bundles could include the following components: 

 

 

Introduction 

Ventilator-associated pneumonia (VAP) is a serious hospital-acquired infection that can 

develop in patients who are mechanically ventilated. It is a leading cause of morbidity and mortality 

in critically ill patients as well as associated with significant healthcare costs. 

VAP bundles are a set of evidence-based practices that have been shown to reduce the incidence of 

VAP. These bundles typically include four core components which are elevation of the head of the 

bed to 30-45 degrees, daily sedation interruption, assessment of spontaneous breathing trials, use of 

appropriate oral or enteral nutrition, and oral care with Chlorhexidine.  

 

Despite the evidence supporting their use, VAP bundles are not always implemented 

effectively in clinical practice. This project will explore the barriers and facilitators to the 

implementation of VAP bundles in hospitals in critical care settings and develop implementation 

strategies to improve the implementation of VAP bundles. 

 

VAP is considered a public health problem and applying VAP bundles is an effective way to 

reduce its incidence. However, VAP bundles are not always implemented effectively in clinical 

practice. This project will address this important gap in knowledge and practice. 

The concept of VAP bundles was first introduced in the early 1990s. Since then, there have been 

numerous studies that have demonstrated the effectiveness of VAP bundles in reducing the incidence 

of VAP. 

 



In Saudi Arabia, the first VAP bundle was implemented in 2005. Since then, there has been a 

growing interest in VAP bundles and many hospitals in Saudi Arabia have implemented their own 

VAP bundles. However, there is still room for improvement in the implementation of VAP bundles 

in Saudi Arabia. This study is significant because it will help to improve the implementation and 

effectiveness of VAP bundles in hospitals in critical care settings. This will lead to a reduction in the 

incidence of VAP, which will improve patient outcomes and reduce healthcare costs. 

VAP is a serious infection that can affect anyone who is on mechanical ventilation. This includes 

critically ill patients, such as those who have had surgery or who are suffering from a serious medical 

condition. By improving the implementation and effectiveness of VAP bundles, this study will help 

to reduce the number of people who develop VAP. This will improve patient outcomes and reduce 

healthcare costs for everyone. This study will be conducted in three phases: 

 

Phase 1: This phase will involve a systematic review of the literature on VAP bundles. This review 

aims to identify the best practices for the implementation of VAP bundles. 

 

Phase 2: This phase will involve a quantitative study to explore the barriers and facilitators to the 

implementation of VAP bundles in a hospital in a critical care setting. The findings of this study will 

be used to develop strategies to improve the implementation and effectiveness of VAP bundles. 

 

Phase 3: This phase will involve the implementation of the VAP bundles.  

 

VAP is a serious and costly problem. VAP bundles are an effective way to reduce the incidence of 

VAP, but they are not always implemented effectively in clinical practice. 

 

This project will explore the barriers and facilitators to the implementation of VAP bundles, 

and develop and implement strategies to improve the implementation and effectiveness of VAP 

bundles in hospitals in critical care settings. Also, it builds on existing knowledge about VAP bundles 

and their effectiveness. Moreover, it will contribute to existing knowledge about the barriers and 

facilitators to the implementation of VAP bundles and develop the implementation of effective 

strategies to improve the implementation and effectiveness of VAP bundles. Also, it is related to some 

prior research studies on VAP bundles. For example, the project builds on the findings of a study by 

Joong Sik Eom, MD. (2013), which found that the implementation of a VAP bundle was associated 

with a significant reduction in the incidence of VAP. 

 

 



Literature Review 

Ventilator-associated pneumonia (VAP) is a serious infection that can occur in patients who 

are on mechanical ventilation. It is one of the most common hospital-acquired infections (HAIs) that 

leads to increased morbidity, mortality, and healthcare costs. 

VAP outbreaks can occur in any critical care setting. Additionally, they are more common in units 

with high patient turnover and high rates of mechanical ventilation. VAP outbreaks can be difficult 

to control and they can have a significant impact on the quality of care provided to patients. 

One of the most effective ways to reduce the risk of VAP outbreaks is to implement a VAP bundle. 

A VAP bundle is a set of evidence-based practices that are effective in preventing VAP. These 

practices typically include: 

• Elevation of the head of the bed to at least 30 degrees 

• Daily sedation interruption and assessment of readiness to extubate 

• Oral hygiene with chlorhexidine mouthwash 

• Subglottic suctioning 

• Avoidance of routine ventilator circuit changes 

• Stress ulcer prophylaxis 

 

Several studies have shown that VAP bundles can be effective in reducing the incidence of 

VAP outbreaks in critical care settings. For example, a study published in the Intensive Care Med 

found that the implementation of a VAP bundle reduced the incidence of VAP by 50% in a surgical 

intensive care unit (Andrew Conway Morris, 2011)1.  

Another study, published in the journal Clinical Infectious Diseases found that the implementation of 

a VAP bundle reduced the incidence of VAP by 30% in a general intensive care unit (Andre C. Kalil, 

2016)2. 

 

Also, Arroliga et al emphasize the importance of a multidisciplinary task force to deliver best 

practices, with responsibility shared between nursing and RTs. The study highlights the role RTs can 

play in VAP prevention outside of ventilator management and spontaneous breathing trial initiation. 

Their work can expand to the bedside team and directly impact VAP rates. In this center, RT 

involvement worked well, but in some institutions another team may be better suited for the role of 

oral care. The role of a single center study can be limiting, but in this case it highlights the importance 

of a multidisciplinary approach—working as a team toward a common goal to improve patient 

outcomes. Their message resonates with what Helen Keller once said: “Alone we can do so little; 

together we can do so much.” (Christian Sandrock and Joan Daly, 2012)3.  

 



Moreover, Considerable gap is observed between knowledge and implementation of 

ventilator bundle among critical care practitioners. Despite knowledge, fear of adverse events and 

lack of proper training are key barriers in implementation of ventilator bundle (Naveen Paliwal , 

2023)4.  

 

 

Knowledge regarding specific components of VAP prevention is lacking. Formal training and 

interactive educational sessions should be performed regularly to assess the competency of key 

personnel regarding the VAP bundle, especially in the context of rapid nurse turnover. Incentives for 

retention of nurses should also be considered, so that knowledge of hospital specific initiatives such 

as the VAP bundles of care can be cultivated over time (Cybele Lara Abad, 2021)5. 

 

VAP care bundle implementation with education prepared according to evidence-based 

guidelines decreased VAP rates. Thus, implementation of the VAP care bundle on mechanically 

ventilated patients care is recommended (Aliye Okgün Alcan,2016)6. 

 

Effective VAP prevention in ICUs is hampered by a multifaceted mix of personal (e.g., 

knowledge gaps, fatigue), environmental (e.g., understaffing, equipment limitations), and 

organizational (e.g., unclear protocols, conflicting priorities) challenges (Vajihe Atashi ,2018)7. 

 

Nurses' compliance with ventilator-associated pneumonia prevention guidelines was 

insufficient. Low nurse-patient ratio and large intensive care unit beds capacity were found to affect 

nurses' compliance and patients' outcomes. This study expanded knowledge about important aspects 

of nursing care; nurses' compliance with ventilator-associated pneumonia prevention guidelines and 

the factors that affect their compliance. This knowledge can be used by health professional to guide 

the clinical practice and to improve the quality of care (Sami M Aloush, 2018)8 

 

Local and national VAP prevention bundles have shown to be efficient in transferring 

knowledge to clinical practice in ICUs. The strategies used most frequently for implementation of 

VAP bundles have been education, posters, audits of adherence, and feedback of results. Most 

initiatives have accomplished significant reduction in VAP rates, in spite of considerable 

heterogeneity of recommendations, ways of implementation, auditioning of adherence and registry 

of VAP rates (Francisco Álvarez-Lerma, 2018)9. 

 



The overall compliance rate reported by the nurses was acceptable. However, the 

recommended VAP prevention measures are not consistently and uniformly implemented. Working 

in a general ICU or an ICU containing 10–15 beds or having had education regarding VAP prevention 

improves the nurses ’compliance. However, the shortage of nursing staff, forgetting to perform some 

evidence-based procedures, and the hospital cost control policies are the main barriers to 

implementing the guidelines (Khaled M. Al-Sayaghi, 2020)10.  

 

 

The guidelines for the prevention of ventilator-associated pneumonia from the Centers for 

Disease Control and Prevention are not consistently or uniformly implemented. Practices of nurses 

employed in hospitals with oral care protocols are more often congruent with the guidelines than are 

practices of nurses employed in hospitals without such protocols. Significant reductions in rates of 

ventilator-associated pneumonia may be achieved by broader implementation of oral care protocols 

(Carolyn L Cason, 2007)11. 

 

These studies suggest that VAP bundles are an effective way to reduce the risk of VAP 

outbreaks in critical care settings (Reem Alsadat, 2012)12. However, it is important to note that VAP 

bundles must be implemented correctly and consistently to be effective. 

Here are some of the key findings from the literature review: 

• VAP bundles are effective in reducing the incidence of VAP outbreaks in critical care settings. 

• VAP bundles are most effective when implemented correctly and consistently. 

• VAP bundles can also help to reduce the severity and mortality of VAP. 

• Further research is needed to better understand the long-term impact of VAP bundles on the 

reduction of VAP outbreaks. 

Overall, the literature suggests that VAP bundles are an effective way to reduce the risk of VAP 

outbreaks in critical care settings (Joong Sik Eom, MD, 2013)13. However, it is important to 

implement VAP bundles correctly and consistently to achieve the desired results. 

 

 

 

 

 

 

 

 



Methodology 

The questionnaires through (Google Polls) will be distributed to the healthcare provider 

(Respiratory Therapist, Physician, and nurses) at a hospital in Jazan Region, Saudi Arabia.  

 

 

Results 

All health care providers who have direct relationship with VAP agreed that they are familiar 

with VAP bundle 60%. Also, they have emphasized the importance of VAP bundle in improving 

patients’ outcome with 52.9% and the reduction of VAP incidence rates with 64.7%. Therefore, most 

of healthcare provider has the knowledge about the VAP bundle and its effectiveness on patients’ 

outcome. In terms of the biggest barriers to implement the VAP bundle, the majority agreed that lack 

of staffing is the key barrier with 29.4% where heavy workload showed 23.5%. Insufficient resources, 

resistance to change, and inadequate monitoring and feedback resulted with 11.8% each.  

As healthcare providers recommend to make VAP implementation easier, they have responded to add 

more staff to make the implementation smoother.  

As result, it was found that most of healthcare providers have the knowledge about VAP bundle and 

its role on patients’ outcome and the biggest barrier to implement the VAP bundle is lack of staffing.   

  

Conclusion 

This study reveals that 60% of healthcare providers familiar with the VAP bundle recognize 

its importance in improving patient outcomes (52.9%) and reducing VAP incidence (64.7%). 

However, implementing the bundle faces significant challenges, with lack of staffing 

(29.4%) identified as the key barrier. Other obstacles include heavy workload, insufficient 

resources, resistance to change, and inadequate monitoring. To improve VAP bundle 

implementation, healthcare providers recommend increasing staffing levels to ease the workload and 

facilitate consistent care. This study highlights the knowledge gap between awareness and consistent 

implementation of the VAP bundle. While healthcare providers understand its benefits, resource 

constraints and workload hinder effective use. To reduce VAP outbreaks, addressing the human 

resource limitations is crucial. Increased staffing can help overcome workload challenges and ensure 

quality care delivery, ultimately leading to better patient outcomes and reduced VAP rates. This 

study's limitations include its potential for self-reporting bias and lack of information on the specific 

healthcare setting and sample size. 

Future research should focus on Developing and testing interventions to address additional barriers 

besides staffing, such as resistance to change and inadequate monitoring. 

 



 

 

Research limits  

There are several research limits to the study of reducing VAP outbreaks in critical care 

settings by implementing VAP bundles. These limitations are the difficulty of conducting randomized 

controlled trials, the difficulty of controlling for all of the factors that can contribute to VAP, and the 

lack of consensus on the best way to implement VAP bundles. 

 

First, the difficulty of conducting randomized controlled trials (RCTs) in critical care settings. 

RCTs are the gold standard for research but they can be difficult and expensive to conduct in critical 

care settings. This is because critical care patients are often very sick and their clinical condition can 

change quickly.  

Second, the difficulty of controlling for all of the factors that can contribute to VAP. VAP is a 

complex condition that can be caused by a variety of factors, including the severity of the patient's 

underlying illness, the type of mechanical ventilation that the patient is receiving, and the quality of 

care that the patient is receiving. It can be difficult to control for all of these factors in a research 

study. 

Third, the lack of consensus on the best way to implement VAP bundles. There is no one-

size-fits-all approach to implementing VAP bundles. The best way to implement a VAP bundle will 

vary depending on the specific characteristics of the critical care unit and the patients that are treated 

in the unit. 

 

Finally, there is no consensus on the best way to implement VAP bundles, which can make it 

difficult to compare the results of different studies. Therefore, questionnaires were chosen to be the 

methodology of the research project. 
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