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ABSTRACT: 

Ventilator-associated pneumonia (VAP) remains a significant concern in intensive care units (ICUs) 

worldwide, particularly among patients requiring prolonged mechanical ventilation. This literature review 

synthesizes the existing body of research on VAP, its pathophysiology, prevalence, and associated 

microbial etiology, while emphasizing the impact of structured nursing interventions and ventilator care 

bundles (VCBs) in preventing its incidence. Textual and empirical evidence indicates that VAP prevention 

is multifactorial, involving adherence to aseptic techniques, proper hand hygiene, aspiration precautions, 

and educational interventions. Studies show that educational programs, compliance monitoring, and 

implementation of VCBs significantly reduce VAP rates, hospital stays, and associated costs. Training 

nurses through structured educational sessions and ensuring strict adherence to VCB protocols emerged 

as the most effective strategies for reducing VAP incidence. Future studies must focus on sustainability of 

compliance and the integration of evidence-based practices into routine ICU protocols to ensure long-term 

reduction in VAP-related morbidity and mortality. 

Keywords: Ventilator-associated pneumonia, nursing intervention, ventilator care bundle, ICU, 

compliance, education, infection control 

1. INTRODUCTION 

Ventilator-associated pneumonia (VAP) is a serious and common nosocomial infection that affects patients 

receiving mechanical ventilation in intensive care units. It is primarily caused by the entry of pathogens 

into the lower respiratory tract via aspiration of oropharyngeal secretions, inhalation of contaminated 

aerosols, or use of unsterile medical equipment. VAP not only increases the length of ICU stays and 

healthcare expenses but is also associated with high morbidity and mortality rates among critically ill 

patients. Given the severe implications of VAP on patient outcomes, prevention and early intervention 

have become key areas of focus in critical care nursing. This systematic review aims to evaluate and 

consolidate current literature regarding VAP, with a particular emphasis on the role of nursing 

interventions and evidence-based ventilator care bundles (VCB) in reducing VAP incidence. 

2. METHODOLOGY 

This systematic literature review adopts a structured and evidence-based approach to evaluate the 

knowledge base and clinical practices surrounding the prevention and management of VAP. Multiple 
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reputable databases and sources were reviewed, including PubMed, Scopus, CINAHL, Google Scholar, 

and Web of Science, to ensure comprehensive coverage of relevant studies and literature published over 

the past 10 years (2014 to 2024). 

3. SEARCH STRATEGY 

 Keywords used: ventilator-associated pneumonia, VAP prevention, mechanical ventilation 

complications, nursing interventions in ICU, ventilator care bundle, nosocomial infections, critical 

care nursing. 

 Boolean operators: AND, OR were applied to refine the search and combine relevant concepts 

effectively. 

 Inclusion criteria: Peer-reviewed articles published in English between 2014 and 2024; studies 

focusing on adult ICU patients with mechanical ventilation; research examining VAP incidence, 

nursing roles, and care bundles; interventional or observational study designs. 

 Exclusion criteria: Articles without full-text access, pediatric studies, opinion papers, editorials, 

and those unrelated to VAP prevention or nursing practices. 

4. DATA EXTRACTION AND ANALYSIS 

The literature was systematically categorized into four thematic segments for clarity and analytical depth: 

1. Text review related to ventilator use and VAP pathophysiology 

2. Research studies specifically addressing VAP incidence and management 

3. Evaluations of nursing interventional packages aimed at preventing VAP 

4. Clinical research on the effectiveness of ventilator care bundles (VCB) 

Each selected study was reviewed in detail for methodology, sample characteristics, interventions applied, 

and clinical outcomes related to VAP prevention. Data synthesis involved identifying recurring patterns, 

assessing intervention effectiveness, noting research gaps, and making evidence-based recommendations 

to enhance nursing practice in critical care settings. 

5. REVIEW OF LITERATURE 

The literature on ventilator-associated pneumonia (VAP) underscores its status as one of the most prevalent 

and severe hospital-acquired infections among patients receiving mechanical ventilation in intensive care 

settings. Numerous studies have established that VAP significantly increases ICU stay duration, elevates 

treatment costs, and contributes to higher morbidity and mortality rates. The condition is primarily linked 

to aspiration of oropharyngeal secretions, inhalation of infectious aerosols, or the use of contaminated 

medical equipment. 

Research highlights a growing emphasis on prevention strategies, especially those implemented by critical 

care nurses. Evidence suggests that early identification of risk factors and consistent implementation of 

evidence-based nursing interventions can markedly reduce the incidence of VAP. The use of ventilator 

care bundles (VCB)—which typically include practices such as head-of-bed elevation, oral hygiene with 
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chlorhexidine, sedation vacation, and peptic ulcer prophylaxis—has shown positive outcomes in 

minimizing VAP occurrence. 

Multiple interventional studies have assessed the effectiveness of nursing-led protocols and VCB in 

improving patient safety and reducing infection rates. These studies consistently point to the importance 

of nurse education, adherence to clinical guidelines, and ongoing evaluation of care practices. 

Furthermore, the literature emphasizes the need for continuous quality improvement initiatives and 

multidisciplinary collaboration to sustain low VAP rates. 

Overall, the reviewed evidence supports the integration of structured nursing interventions and ventilator 

care bundles as a critical component in the prevention of VAP. However, there remains a need for larger, 

multi-center studies to further validate best practices and optimize care strategies across diverse clinical 

settings. 

Table 1: Textual Review on Ventilator and VAP 

Sr 

No 

Author & 

Year 

Title of the 

Study 

Methodolog

y 

Results Conclusion 

1 Anonymou

s, 202323 

Pathogenesi

s and Risk 

Factors of 

Ventilator-

Associated 

Pneumonia 

in ICU 

Patients 

Descriptive 

and 

literature-

based review 

of 

pathogenic 

mechanisms 

and risk 

factors 

associated 

with VAP in 

ICU settings 

VAP is the most 

common hospital-

acquired infection in 

ICU. It occurs in 

intubated/tracheotomiz

ed patients. 45.2% of 

VAP occurs within the 

first 2 days, 29.1% on 

day 3, and 25.7% after 

day 6. Pathogens enter 

the lower respiratory 

tract through aspiration 

(main route), inhalation, 

hematogenous, or 

contiguous spread. 

Colonization may be 

from endogenous or 

exogenous sources like 

stomach, dental plaque, 

or sinuses. Early-onset 

pathogens: 

Streptococcus 

pneumoniae, MSSA; 

Late-onset: P. 

aeruginosa, A. 

VAP is largely 

preventable 

through 

focused 

infection 

control: proper 

hand hygiene, 

regular oral 

care, 

maintaining 

head elevation 

(30–45°), 

avoiding 

unnecessary 

reintubation, 

maintaining 

cuff pressure 

(≥20 cm H₂O), 

draining 

ventilator 

tubing, and 

using 

subglottic 

secretion 

drainage 

systems. 
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baumannii, S. 

maltophilia. 

Worker 

education, 

aseptic 

technique, and 

careful use of 

respiratory 

equipment 

also play a 

critical role in 

reducing VAP 

incidence. 

2 Anonymou

s, 202325 

Prevention 

Strategies 

for 

Ventilator-

Associated 

Pneumonia 

in 

Mechanicall

y Ventilated 

Patients in 

ICU 

Review of 

preventive 

measures 

based on 

current 

clinical 

guidelines 

and ICU 

infection 

control 

protocols 

Emphasis on education 

and training to enhance 

worker competency. 

Infection risk is reduced 

through soap/alcohol-

based hand hygiene, 

aseptic suctioning, 

regular oral care, use of 

sterile/pasteurized 

fluids, elevation of head 

of bed, and use of closed 

suction systems. 

Additional preventive 

strategies include 

maintaining 

endotracheal cuff 

pressure and proper 

handling of ventilator 

circuits to prevent 

aspiration and 

contamination. 

Implementatio

n of 

comprehensiv

e ICU-based 

prevention 

protocols, 

including staff 

training, strict 

hygiene, and 

use of 

specialized 

equipment 

(e.g., 

subglottic 

suction ETTs), 

significantly 

reduces the 

risk of VAP. 

Continuous 

monitoring 

and adherence 

to protocols 

are essential 

for patient 

safety and 

infection 

control. 
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Table 2: Research Review on Ventilator-Associated Pneumonia 

Sr 

No 

Author & 

Year 

Title of the 

Study 

Methodology Results Conclusion 

1 Anahita 

Rouzé et 

al., 2022 

Incidence of 

Ventilator-

Associated 

Pneumonia in 

COVID-19 

Compared to 

Influenza and 

Non-Viral ICU 

Patients 

Multicenter 

European 

observational 

study 

VAP incidence was highest 

in COVID-19 patients 

(36.1%) compared to 

influenza pneumonia 

(22.2%) and non-viral ICU 

patients (16.5%). COVID-

19 patients experienced 

longer mechanical 

ventilation, higher ARDS 

rates, and were often 

treated with 

immunosuppressants. 

Additional contributing 

factors include SARS-

CoV-2-induced lung 

damage and microbiota 

alterations. 

COVID-19 

patients are at 

significantly 

increased risk for 

VAP, with higher 

mortality and 

ICU stay. Future 

research should 

focus on HAP in 

non-ventilated 

patients, 

underlying 

mechanisms of 

infection, and 

reevaluation of 

treatment 

protocols in 

COVID-19 

settings. 

2 Zilberberg 

Marya D. 

et al., 2022 

Epidemiology 

and Outcomes 

of HABP/VABP 

in U.S. 

Hospitals: A 

Retrospective 

Cohort Study 

Retrospective 

cohort study 

across 253 U.S. 

acute-care 

hospitals 

(2012–2019), 

involving 

17,819 patients 

Patient distribution: 

nvHABP (26.5%), vHABP 

(25.6%), VAP (47.9%). 

Mortality highest in 

vHABP (29.2%), followed 

by VAP (21.3%) and 

nvHABP (11.7%). VAP 

caused the highest hospital 

costs ($77,657) and longest 

hospital stays. nvHABP 

survivors had the highest 

30-day readmission rate 

(24.5%). 

vHABP is the 

most lethal form, 

but VAP imposes 

the highest 

financial burden 

and extended 

hospital stay. 

These results 

underscore the 

need for targeted 

preventive 

strategies for all 

types of hospital-

acquired 

pneumonia. 

3 Hassan et 

al., 2017 

Epidemiology, 

Prevention, 

Control, and 

Surveillance of 

Descriptive 

research review 

on global 

nosocomial 

Nosocomial infection rate 

is 7% in developed and 

10% in developing 

countries. Patients acquire 

Effective 

infection control 

programs, 

antimicrobial 
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Nosocomial 

Infection 

infection trends 

and control 

strategies 

infections from 

environmental sources, 

healthcare staff, and other 

patients. Poor 

antimicrobial practices and 

lack of infection control 

increase risk. 

stewardship, and 

antibiotic policy 

enforcement are 

essential to 

reduce the 

incidence of 

hospital-acquired 

infections. 

 

Table 3: Research Review on Effectiveness of Nursing Interventions 

Sr 

No 

Author 

& Year 

Title of the Study Methodology Results Conclusion 

1 Chandni 

Singh et 

al., 2024 

Impact of 

Multidisciplinary 

Monitoring and 

Bundle Care on 

VAP in Adult ICU 

Patients 

Prospective 

surveillance and 

cross-sectional 

study in adult 

medical-surgical 

ICU (June 2021 

– December 

2022) 

Compliance with 

ventilator care 

bundles increased 

from 90% to 97% 

(p < 0.001), 

reducing VAP 

incidence by over 

70%. Risk factors 

like trauma (HR: 

2.59) and 

accidental 

extubation (HR: 

4.11) were 

significantly 

associated with 

VAP. Majority of 

patients were male 

and over 60 years 

old. 

Implementation of 

ventilator care 

bundles significantly 

improves care quality 

and reduces VAP 

occurrence in ICU 

patients. 

Multidisciplinary 

monitoring is 

essential for sustained 

improvement. 

2 Vicent 

Bankanie 

et al., 

2021 

Knowledge and 

Compliance of ICU 

Nurses Regarding 

Evidence-Based 

VAP Prevention in 

Tanzanian 

Hospitals 

Cross-sectional 

study among 

116 ICU nurses 

in major 

Tanzanian 

hospitals 

Average knowledge 

score was 3.86/10 

(38.6%). Degree 

holders had higher 

scores than diploma 

holders (p = 0.004). 

Compliance score 

was 15.20/25 

(60.8%). Barriers 

There is a critical 

need for continuous 

education, training, 

and tailored strategies 

to improve VAP 

prevention guideline 

adherence among 

ICU nurses in 
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included lack of 

skills (96.6%), 

insufficient staffing 

(95.5%), and 

inadequate 

knowledge 

(79.3%). 

resource-limited 

settings. 

3 Sailaja et 

al., 2016 

Effectiveness of 

Structured 

Teaching 

Programme on 

Nurses’ Knowledge 

Regarding VAP 

Prevention 

Pre- and post-

intervention 

study assessing 

knowledge gain 

before and after 

structured 

teaching 

programme 

Pre-test: 96.6% 

nurses had 

inadequate 

knowledge, only 

30% had average 

knowledge. Post-

test: 96.6% had 

above average 

knowledge and 

3.33% had average 

knowledge. 

Structured teaching 

programs are 

effective in improving 

nurses' knowledge 

and practices 

regarding VAP 

prevention, 

emphasizing the value 

of ongoing 

professional 

education. 

 

Table 4: Research Review on Ventilator Care Bundles 

Sr 

No 

Author & 

Year 

Title of the 

Study 

Methodology Results Conclusion 

1 Basma 

Ibrahim 

Khamis et 

al., 2025 

Effectiveness of 

Structured 

Training 

Program on 

VAP Prevention 

Practices among 

NICU Nurses 

Prospective pre- 

and post-

intervention 

study involving 

27 NICU nurses 

and 113 

ventilated 

newborns 

Nurses' practice scores 

improved from 50.67% 

to 89.26% immediately 

after training and 

73.33% at 3 months (p < 

.001). VAP incidence 

dropped from 85.3% to 

10.5% immediately after 

and 19.5% at 3 months, 

with relative risk 

reductions of 87.7% and 

77.2%, respectively (p < 

.001). Improved 

practices were the main 

factor in VAP reduction 

(OR = 0.819, p = .001). 

Ongoing nurse 

education 

significantly 

enhances 

preventive care 

practices and 

reduces VAP 

incidence in NICU 

settings, ultimately 

improving neonatal 

outcomes. 

2 Maha 

Sanat 

Impact of 

Educational 

One-group 

pretest-posttest 

Pre-test knowledge 

levels were low: 27.6% 

Educational 

interventions are 
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Alreshidi 

et al., 

2024 

Program on ICU 

Nurses’ 

Knowledge of 

VAP Prevention 

in Saudi Arabia 

study among 250 

ICU nurses in 

two government 

hospitals 

(general knowledge), 

36% (associated 

factors), 20.8% 

(guidelines), and 16.4% 

(nurses’ roles). Post-test 

scores significantly 

increased to 95.2%, 

74.8%, 73.6%, and 

61.6% respectively (p < 

0.000). 

highly effective in 

improving ICU 

nurses’ knowledge 

of VAP prevention, 

which can lead to 

better patient 

outcomes and 

reduced healthcare 

costs. 

3 Shahnaz 

et al., 

2018 

Competency of 

ICU Nurses in 

Using the VAP 

Bundle in 

Government vs 

Private 

Hospitals 

Comparative 

study using 

structured 

questionnaire 

and 

observational 

checklist 

ICU nurses in private 

hospitals showed greater 

competency in using 

VAP bundles, influenced 

by their knowledge. 

Government hospital 

nurses' competency was 

not influenced by 

knowledge levels. 

ICU nurses in 

private hospitals 

demonstrate better 

VAP prevention 

practices using the 

care bundle, 

highlighting the 

importance of 

knowledge-driven 

competency 

development. 

 

6. CONCLUSION 

The reviewed literature confirms that ventilator-associated pneumonia remains a critical ICU challenge. 

However, implementation of structured educational programs, compliance checklists, and VCBs can 

significantly reduce its incidence. Sustained nurse education and regular audits are essential to maintain 

adherence to preventive protocols. Strengthening institutional policies around VAP prevention and 

ensuring consistent VCB application can ultimately lead to improved patient outcomes and decreased 

healthcare costs. 

7. ACKNOWLEDGMENT 

We extend our sincere gratitude to all researchers, healthcare professionals, and institutions who have 

contributed to the field of infertility research and patient care. Their dedication and continuous efforts are 

vital in improving reproductive health outcomes. A special thanks to Parul Institute of Nursing, Parul 

University, Vadodara, Gujarat, for its unwavering support in promoting reproductive health awareness and 

education. Your guidance and encouragement have been instrumental in the successful completion of this 

study. 

 

 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25037745 Volume 16, Issue 3, July-September 2025 9 

 

REFERENCES  

1. Rouzé, A., & Nseir, S. (2022, April). Hospital-acquired pneumonia/ventilator-associated pneumonia 

and ventilator-associated tracheobronchitis in COVID-19. In Seminars in Respiratory and Critical 

Care Medicine (Vol. 43, No. 02, pp. 243-247). Thieme Medical Publishers, Inc.. 

2. Zilberberg, M. D., Nathanson, B. H., Shorr, A. F., & Micek, S. T. (2022). Burden of illness and 

outcomes associated with hospital-acquired bacterial pneumonia and ventilator-associated bacterial 

pneumonia in United States hospitals: A retrospective cohort study. Critical Care Medicine, 50(2), 

e120–e128. https://doi.org/10.1097/CCM.0000000000005213 

3. Hassan, A., Wahsheh, M. A., & Alhawamdeh, K. A. (2017). Epidemiology, prevention, control, and 

surveillance of nosocomial infections: A review. International Journal of Current Research, 9(3), 

47595–47601. 

4. Singh, C., Abdullah, R., & Singh II, C. (2024). Impact of Ventilator-Associated Pneumonia 

Preventative Measures and Ventilator Bundle Care in a Tertiary Care Hospital’s Adult Intensive Care 

Unit. Cureus, 16(5). 

5. Bankanie, V., Outwater, A. H., Wan, L., & Yinglan, L. (2021). Assessment of knowledge and 

compliance to evidence-based guidelines for VAP prevention among ICU nurses in Tanzania. BMC 

nursing, 20, 1-12. 

6. Busi, S., & Ramanjamma, K. (2016). Effectiveness of structured teaching programme on level of 

knowledge and practices regarding prevention of ventilator associated pneumonia among critical 

care nurses of NRI General Hospital, Guntur, AP, India. International Journal of Advances in 

Nursing Management, 4(2), 125-129. 

7. Elsaeed, B. I. K., Atta, M. H. R., Fouda, M. E., Ahmed, H. A. E., El Demerdash, D., & Elzlbany, G. 

A. M. (2025). Effect of implementing training programme for nurses about care bundle on 

prevention of ventilator‐associated pneumonia among newborns. Nursing in Critical Care, 30(2), 

e70000. 

8. Alreshidi, M. S., AlRashidi, F. A., Tuppal, C. P., Prudencio, D. A. M., Alrashidi, N., Villagracia, R. 

W. A., & Villagracia, H. N. (2024). Nurses' Knowledge on the Prevention of Ventilator-Associated 

Pneumonia (VAP) among Critically Ill Patients. Nurse Media Journal of Nursing, 14(1). 

9. Basavanthappa BT, Nursing Research ,2nd Edition,2007, Jaypee Brother Medical 

Publishers(P)Ltd, B-3 Emca House,23/23b Ansari Road, Daryaganj New Delhi 1100002, 

India, 

10. Boswell Carol & Cannon Sharon,Introduction To Nursing Research ,4th Edition,Jones & Barlett 

Learning 5 Wall Street,Burlington,MA01803. 

11. Kollef Marin, Isakow Warren Isakow, The Washington Manual Of Critical Care, Second Edition, 

Lippincoot Williams & Wilkins , Wolters Kluwer Publisher ,2014. Pg No- 337-339 

12. Simon Elizabeth , Critical Care Nursing Practice Guide , A Road Map For Students And New 

Graduates.2nd Edition ,2017. Jaypee Brother Medical Publishers(P)Ltd, B-3 Emca House,23/23b 

Ansari Road, Daryaganj New Delhi 1100002, India, 30 

13. Shastri Prakash , ICU Manuals For Nurses, First Edition , Jaypee Brothers Medical Publishers 

(P) Ltd 4838/24, Ansari Road , Daryaganj, New Delhi 11002, India,2017 Pg.No-16-18,113-114. 

14. Gabrielli Andrea, Layon Joseph A, Yu Mihae, Manual Of Critical Care, Second Edition, 

Lippincoot Williams & Wilkins , Wolters Kluwer Publisher ,2014,532-540 

https://www.ijsat.org/
https://doi.org/10.1097/CCM.0000000000005213


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25037745 Volume 16, Issue 3, July-September 2025 10 

 

15. Hassan Ahmedkhan,Fatima Kanwalbaig,Riffatmehboob , Nosocomial Infections: 

Epidemiology, Prevention, Control And Surveillance, 

Https://Doi.Org/10.1016/J.Apjtb.2017.01.019 

16. Savvoula Ghobrial, Yiorgos Pettemerides, Raftopoulos Vasilios, Iordanou Stelios, Incidence 

Rate Of Device-Associated, Hospital Acquired Infections In ICUs: A Systematic Review 

Developed Versus Developing Economies, International Journal Of Caring Sciences, Volume 

:11,Issue : 3,2018, Page : 1913-1941 

17. Johny G. Asir, Vidya Jayasekaran , Vadivu Shanmugam, Sujitha Elan, Reba Kanungo, Incidence 

Of Ventilator Associated Pneumonia And Drug-Resistant Bacterial Preponderance: A Fact To 

Ponder, International Journal of Research in Medical Sciences, 2018 Sep;6(9):3160-3165 

www.msjonline.org. 

18. Michael Klompas , Ken Kleinman , Michael V. Murphy And For The Cdc Prevention Epicenters 

Program ,Descriptive Epidemiology And Attributable 

MorbidityOfVentilatorAssociatedEvents,Https://Doi.Org/10.1086/675834,Published Online: 10 

May 2016 

19. Chaudhry Dhruva, Prajapat Brijesh, June 2016, Intensive Care Unit Bugs In India: How Do They 

Differ From The Western World, The journal of association of chest physicians,2017,vol-5,issue-

1 page-10-17, 

http://www.jacpjournal.org/article.asp?issn=23208775;year=2017;volume=5;issue=1;s 

page=10;epage=17;aulast=Chaudhry;type=0 

 

 

 

https://www.ijsat.org/
http://www.msjonline.org/
http://www.jacpjournal.org/article.asp?issn=23208775%3Byear%3D2017%3Bvolume%3D5%3Bissue%3D1%3Bs

