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Abstract Manuscript Information 
 

Background: The most prevalent hospital-acquired illness among patients in a critical 

care unit using mechanical ventilation is ventilator-associated pneumonia. The nurses in 

Intensive Care Units have been shown to be in the best position to apply their knowledge 

into practice since they provide nursing care to patients at their bedsides around-the-clock, 

which makes them crucial in preventing ventilator-associated pneumonia (VAP).This 

study aimed to assess the adherence of health care workers to ventilator associated 

pneumonia bundle intervention. 

Methods: A quantitative cross-sectional study was conducted using structured 

questionnaire among 50 health care workers working in the Intensive Care Units (ICU) of 

P.T. Birta City Hospital and Research Center Pvt. Ltd. Data was analyzed in terms of 

frequencies and percentage using statistical package for social sciences (SPSS version 23). 

Results: Eighty percent of health care workers in the study demonstrated acceptable 

understanding and perception of ventilator associated pneumonia and VAP bundle 

interventions in accordance with hospital policy/guideline, and the total mean compliance 

rate for VAP bundle implementation was 91%. 

Conclusion: There was acceptable level of adherence to the guidelines for preventing 

ventilator-associated pneumonia (VAP) in the intensive care units, however 

further observational studies are still required to assess the health care workers' adherence. 
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1. Introduction  

The ventilator associated pneumonia (VAP) is one of the most 

common hospital-acquired risk associated with the patients on a 

Mechanical Ventilator (MV) which can be preventable by 

incorporating the VAP care bundle as a daily routine component 

of care in the ventilator patient’s in ICU, and can be considered 

as a nursing-sensitive indicator that reflects patient outcomes [1]. 

The problem of providing appropriate ventilation with minimal 

difficulties is crucial, as the lungs are typically one of the 

principal organs involved in multiple organ failure. With a crude 

mortality rate of about 30%, nosocomial pneumonia is one of the 

most common hospital-acquired infection-related causes of 

death. 
One type of infection that patients on mechanical ventilation can 
develop is called ventilator-associated pneumonia (VAP) [1]. In 
order to reduce the negative impact of VAP, the Institute of 
Healthcare Improvement (IHI) has suggested the use of 
"Ventilator Associated Pneumonia (VAP) Bundles of Care." 
This bundle includes several measures, such as preventing deep 
vein thrombosis (DVT), maintaining oral hygiene with 
Chlorhexidine, conducting spontaneous breathing tests, taking 
breaks from sedation, preventing peptic ulcers, and keeping the 
patient's head elevated at an angle of 30° to 45°. According to 
the Institute of Healthcare Improvement, this initiative has 
successfully stopped more than 122,000 fatalities and reduced 
the length of hospital stays and reliance on mechanical breathing. 
[1]. To completely eliminate cases of Ventilator Acquired 
Pneumonia (VAP), a compliance rate of over 95% with the VAP 
bundle is often necessary [2]. Regular assessments of the medical 
and nursing personnel are also recommended to improve long-
term adherence. However, despite implementing this approach, 
VAP still remains the most common form of hospital-acquired 
pneumonia [3]. 
The health care worker working in critical care units are 
supposed to deliver high quality care by incorporating evidence-
based practices related to VAP prevention [4]. Studies have 
mentioned that despite having many evidence-based guidelines 
on VAP prevention; lack of knowledge and compliance in 
nursing practices is a noticeable cause of VAP [5, 6]. This study 
aimed to assess the adherence of healthcare personnel regarding 
VAP prevention strategies and the VAP bundle. 

 

2. Objectives 

 To measure ICU health care workers’ understanding and 

perceptions of VAP in P.T. Birta City Hospital and Research 

Center Pvt. Ltd. 

 To measure ICU health care workers adherence to VAP 

bundle implementation in different ICU's of P.T Birta city 

Hospital and Research Center Pvt. Ltd. 

 

Research design and study setting 

It used cross-sectional quantitative study to measure health care 

worker’s understanding and adherence while implementing the 

VAP bundle interventions in the ICU’s of P.T. Birta City 

Hospital and Research Centre Pvt. Ltd. 

 

 

 

Sample Population 

The health care workers of medicine, neuro and neonatal 

intensive care units who were providing care to the patients who 

needed mechanical ventilators in the hospital 

 

Inclusion criteria  

 Health care workers who had attended at least one 

mechanical ventilation patient in the past month. 

 Health care workers working at the hospital implementing 

VAP bundle care. 

 Health care workers working in the ICUs of the hospital as 

full-timer and part-timer. 

 Health care workers giving direct care to the patient in the 

ICUs. 

 

Exclusion criteria 

 Health care workers who did not took care of at least one 

mechanical ventilator in past month. 

 Health care workers in the level of monitoring and 

supervision. 

 Health care workers who were not available at the time of 

the study. 

 

Sample size 

Fifty health care workers were selected through simple random 

sampling method. 

 

Conceptual Framework 

It was based upon the Health Belief Model of Hochbaum, 

Rosenstock and Kegel. 

 

Data Collection Tool 
A self-administered questionnaire was used to collect data after 
signing the informed consent form by each individual. Section 1 
consists of Demographic variables like age, gender, 
qualification, years of experience, Type of ICU and working 
Hours. Section 2 and 3 consists of 46 questions which assess the 
nurses understanding and perceptions of Ventilator associated 
pneumonia bundle and its implementation.  

 

Content Validity of the Instrument 

Validity: Validation of the tool was done by experts and 

modifications were made accordingly. 

 

Reliability: The reliability of the tool was calculated to be 

0.9538. Split half method and Inter rater method was used to find 

out the reliability which was analyzed using Karl Pearson co-

efficient correlation. 

 

Ethical Considerations: Total support, assistance and approval 

was obtained from P.T. Birta City Hospital and Research Center 

Pvt. Ltd. Written Informed Consent were taken from each 

participant before participating in the study. 

 

Data Collection Procedure 

The questionnaire was distributed over a period of eight weeks 

from mid- November 2023 to mid-January 2023 by two research 
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facilitators; respondents had until end-January to return the 

questionnaire. Health care workers were given the option to 

complete the survey on their own time as they had signed a 

confidentiality agreement form to maintain anonymity and 

confidentiality.  

 

3. Results 

The socio-demographic characteristics of the health care workers 

employed by the hospital in the intensive care unit are displayed 

in Table 1. The majority of the health care workers were in the 

age range of 21 to 30. With the exception of one male nurse, 

almost all of the nursing staff was female. 92 percent of them 

followed Hinduism. Additionally, it was found that 38% of them 

were married while the 62% were unmarried. It revealed that the 

majority of health care workers with the highest degree were 

staff nurses (SN) or health assistants (HA). Over half of the 

participants had worked as registered health care worker for six 

months to a year. 

 
Table 1: Socio-demographic variables of the health care workers working in the ICU. 

 

Variables Frequency Percentage 

Age 

21-30 yrs 44 88 

31-40yrs 6 12 

Gender 

Male 1 2 

Female 49 98 

Religion 

Hindu 46 92 

Buddhist 4 8 

Marital Status 

Married 19 38 

Single 31 62 

Highest Academic Courses 

ANM/CMA 15 30 

SN/HA 34 68 

Bsc/BN 1 2 

Total years working as Registered Health Care Worker 

Less than 6 months 5 10 

6 months- 1 year 26 52 

1-2 yrs 1 2 

2-4yrs 5 10 

Above 4 yrs 13 26 

 

Table two shows the types of ICU, period of working in the ICU 

and working hours per week by the health care workers. The 

sample had 58% of health care workers from the medicine ICU, 

24% of them from neonatal ICU and 18% of them from the 

neuro-surgical ICU. The majority (60%) of them had worked in 

the intensive care unit (ICU) for six months to a year, and nearly 

all of them worked 48 hours a week. In a given month, 48% of 

the health care workers attended to seven or more patients. 

 
Table 2: ICU specific background variables 

 

Variables Frequency Percentage 

Type of ICU 

Medicine ICU 29 58 

Neonatal ICU 12 24 

Neuro-Surgical ICU 9 18 

Total period working as an ICU Registered Nurse 

Less than 6 months 5 10 

6 months- 1 year 30 60 

1-2 yrs 3 6 

2-4yrs 5 10 

Above 4 yrs 7 14 

Working hours per Week 

1-8 hrs 3 6 

25-32 hrs 1 2 

39-48hrs 45 90 

others 1 2 

Number of Mechanically ventilated patients taken care in a month 

1-2 patients 19 38 

3-4 patients 5 10 

7 or more patients 24 48 

None 2 4 
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The study showed 80% of health care workers understand and have perception about VAP and VAP bundle within the hospital 

policy/guideline. 

 

 
 

Fig 1: Understanding and Perception about VAP and VAP bundle within the hospital policy/guideline 
 

VAP bundle implementation was seen in the five aspects such 

as: oral care with chlorhexidine, elevation of head of the bed, 

daily sedation vacation, spontaneous breathing trail, peptic ulcer 

prophylaxis and deep vein thrombosis prophylaxis. Almost all 

the aspects had more than 90% of adherence by health care 

workerswhile about three quarter in terms of oral care with 

chlorhexidine. In overall, it showed good adherence to the VAP 

bundle implementation according to the hospital policy and 

guideline. 

 

 
 

Fig 2: Adherence to the VAP Bundle Implementation according to Hospital Policy/Guidelines 
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Figure 3 shows different aspects of caring during the 

implementation of VAP bundle with adherence to the hospital 

policy and guideline. All the frequencies of delivery tend to be 

in similar range of 50% -20% with some exception of 2% while 

giving peptic ulcer prophylaxis. In regard to the degree of which 

interventions are implemented, DVT prophylaxis, peptic ulcer 

prophylaxis, oral care with Chlorhexidine and SBT had the most 

responses to which the participants responded ‘all the time/100% 

of the time’ – 58% (n=29), 42% (n=21), 42% (n=21) and 42% 

(n=21) respectively.  

 

 
 

Fig 3: VAP Bundle intervention percentages 
 

4. Discussion 

ICU health care workers were well positioned to apply their 

knowledge effectively by being constantly present at the patient's 

bedside, providing care around the clock. This makes them 

crucial in preventing ventilator-associated pneumonia. However, 

it is essential for healthcare workers to be aware of the issue and 

have the necessary knowledge to follow the recommended 

practices [7]. 

The prevention and management of VAP in the ICU rely on 

educating and raising awareness among ICU staff about the 

issue, as well as ensuring the availability of equipment needed to 

prevent cross-infection between the environment, healthcare 

providers, and patients. In this study, 80% of health care worker 

demonstrated a good understanding and perception of the VAP 

bundle within the hospital's policy guidelines. Conversely, 

previous studies (Al-Sayaghi, 2014; Hasan & Wahsheh, 2017; 

Blot et al., 2007) have reported that nurses generally have a 

lower level of understanding on this subject [8-10]. 

We also examined the adherence to institution specific VAP 

prevention guidelines for oral hygiene with chlorhexidine 

solution, head of the bed elevation, daily sedation vacation, 

spontaneous breathing trials, peptic ulcer prophylaxis and DVT 

prophylaxis. 72% of the respondents indicated adhering to the 

oral care guidelines, 98% to the head of the bed elevation to 30 

to 45 degrees, 98% to daily sedation vacation, 92% for 

spontaneous breathing trials, 92% for peptic ulcer, 94% for 

DVT. In total 91% of the P.T. Birta City Hospital and Research 

Center PVT.LTD. Staffs had adherence to VAP Bundle 

implementation according to the hospital policy or guidelines. 

In the current study, 98% of respondents adhered to the criterion 

of elevating the head of the bed. This adherence rate was higher 

compared to studies by Bird et al. (98%), Korhan et al. (29.7%), 

Kiyoshi et al. (65.9%), and Ali (more than 80% and 40.58%) [11-

14]. The present study, similar to Bird et al., demonstrated a 

satisfactory level of adherence to this criterion [14]. However, in 

the study by Eom et al., despite intervention, the reported 

implementation rate of this criterion was lower than in the 

current study [15]. 

The probability of healthcare providers adhering to guidelines is 

affected by both individual caregiver factors and the 

environmental context in which care is given. Cason et al. 

assessed adherence to VAP prevention guidelines established by 

professional organizations like the Centers for Disease Control 

and Prevention and the Association of American Critical Care 

Nurses [16]. In a survey of 1285 nurses at a conference, 

approximately half of the respondents followed the oral care 

protocol, around half maintained the head of the bed elevation as 

per hospital policy, and only 15.2% of nurses adhered to the 

Spontaneous Breathing Trial (SBT) guidelines. 

A sedation get-away is required to survey the patient's neurologic 

status and build up the need for the continuation of sedation. The 

evidence-based hone suggests giving the quiet a break from 

sedation at slightest day by day. This will lead to decreased 

mechanical ventilation time, diminished ICU remain length, and 

a lower chance of ventilator-associated pneumonia. Within the 

display ponder day by day sedation get-away adherence was 

appeared 98%.  
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Health care worker showed a very high adherence rate of 98% to 

the sedation vacation protocol, which was significantly higher 

than the 77.7% adherence rate reported in a study by Ricart et al. 

(2003) that focused on non-pharmacologic evidence-based 

guidelines for preventing VAP [17]. The difference in adherence 

rates could be due to the evaluation of non-pharmacologic 

interventions like hand-washing, tooth-brushing, and chest 

physiotherapy in the previous study. Despite this, the results of 

the current study may still reflect nurses' adherence to sedation 

vacations in other large metropolitan hospitals, as various studies 

have indicated that nurses' adherence to similar evidence-based 

practices is generally low internationally, typically ranging from 

18-50%.(Cochrane et al., 2007; Lam et al., 2004; Mathai et al., 

2011; Pincock, Bernstein, Holst, 2012; Rao et al., 2009; van 

Achterberg et al., 2008) [17-21]. 

In a similar study conducted by Naveen et al. [22] it was found 

that only 39.5% of participants adhered to the DVT prophylaxis 

protocol, which was significantly lower compared to our study 

where 94% showed adherence. Madhuvu et al. reported a 99.6% 

adherence to DVT prophylaxis in their study [23, 24]. The 

Australian Commission on Safety and Quality in Health Care has 

included VTE prevention in clinical care standards due to the 

burden of venous thromboembolism in the Australian healthcare 

system. The recommended VTE prophylaxis is similar to DVT 

prophylaxis in the ventilation bundle. The presence of the 

Australian Commission on Safety and Quality in Health Care 

VTE standard during data collection may have contributed to 

better ventilation bundle compliance. Our study had an overall 

mean compliance rate of 91%, similar to Madhuvu et al.'s study 

where the overall ventilation bundle compliance rate was 88.3% 

for three consecutive mechanical ventilation days, and Baldwin 

et al. reported a compliance rate of over 85% [25, 26]. 

 

5. Conclusion 

The hospital's ICU utilized ventilation bundle elements to avoid 

complications from mechanical ventilation. There was a 

satisfactory level of compliance with guidelines for preventing 

ventilator-associated pneumonia (VAP) in this study. Even 

though the interventions was being implemented at high rates, 

most nurses were not informed about their unit's latest VAP rate 

.Therefore, additional observational research is needed to 

evaluate health care workers' adherence as the effectiveness of 

VAP bundle implementation relies on awareness of the VAP 

rate. This suggests that health care worker might be carrying out 

the interventions without actively considering evidence-based 

practices and VAP prevention. 
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