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Abstract 

Background: Ventilator-associated pneumonia (VAP) is the most common complication found 

among patients who use mechanical ventilation as a life support measure. To improve the 

quality of nursing practice related to VAP prevention, baseline information regarding 

knowledge, adherence, and barriers related to VAP prevention among emergency care nurses 

should be explored. The study aims: To explore knowledge, adherence, and barriers to VAP 

prevention among emergency care nurses in Jeddah, KSA. The relationship between knowledge 

and adherence was also determined. Methods: A descriptive correlational design was 

conducted from January to July 2022. Purposive sampling was used to recruit 142 emergency 

care nurses from six hospitals in Jeddah, KSA. Measurement tools were composed of 1) the 

demographic data record form, 2) questionnaires related to knowledge towards prevention of 

VAP (QKVAP), and 3) the Questionnaire on VAP Prevention Compliance and Barriers 

(QVAPCB). The Arabic versions of these instruments were used. The internal consistency of 

the QKVAP using the KR-20 formula was 0.81, and the Cronbach's alpha coefficients of the 

QVAPCB adherence and barrier parts were 0.91 and 0.87, respectively. Data were analyzed 

using descriptive statistics and Spearman's rank-order correlation test. Results: The results of 

this study were as follows: The majority of participants (81.69%) had knowledge of VAP and 

VAP prevention at a fair level; The majority of participants (95.07%) perceived adherence to 

VAP prevention at a sufficient level; Knowledge was positively related to adherence to VAP 

prevention at a low level (r = .255, p < .001); The top three barriers towards VAP prevention 

perceived by emergency care nurses were forgetfulness to perform some evidence-based 

procedures (90.14%), staff shortages in the unit (82.39%), and noncompliance of patients in 
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performing VAP prevention practice (59.15%). Conclusion: The study findings provide 

baseline information regarding emergency care nurses’ knowledge and adherence, as well as 

the barriers to complying with VAP prevention. Further research should explore the factors 

influencing collaboration on and barriers to VAP prevention related to the use of ventilators 

in each emergency in order to have strategic plans to improve the VAP prevention.  

  

Keywords: Ventilator-associated pneumonia; Knowledge; Adherence; Barrier; Emergency 

care nurses. 

  

Introduction  

Although the use of mechanical ventilation (MV) is a vital life support measure, prolonged 

usage of MV induces complications. Ventilator-associated pneumonia (VAP) is the most 

common complication found among patients with MV (1). VAP, a nosocomial infection, is 

classified within the broader spectrum of hospital-acquired pneumonia (HAP). The Infectious 

Diseases Society of the American Thoracic Society (IDSA/ ATS) guidelines defined HAP as 

"pneumonia that occurs 48 hours or more after admission and did not appear to be incubating 

at the time of admission" and VAP as "a type of HAP that develops more than 48 to 72 hours 

after endotracheal intubation" (2). VAP is one of the most frequent hospital-acquired infections 

(HAIs) in mechanically ventilated patients (3), found at a frequency of around 9 to 27% 

worldwide (4).  

The occurrence of VAP is associated with increased mortality, increase length of stay (LOS), 

and health-related costs (3). Papazian et al., (2020) (5) expounded that all- cause mortality 

associated with VAP has been reported to be as high as 50%. Compared to those without VAP, 

LOS in the hospital increased by 5 to 7 days, and LOS in the hospital was two-to three-folds in 

patients with VAP (6). The costs of treating VAP range from $1,728 to $10,000 per event in 

the USA, and the annual total cost of treating VAP is approximately $46 million (7). It was 

estimated that 55% of VAP could be prevented through the application of evidenced-based 

recommendations and protocol. Regardless of the existence of guidelines, research has 

confirmed that the occurrence of VAP is directly related to the inadequacy of experienced 

nurses who had insufficient knowledge and understanding about the pathophysiology and risk 

factors regarding the development and prevention strategies of VAP (8).  

Moreover, effective adherence towards VAP prevention among nurses is vital (9). Adherence 

towards VAP prevention is defined as the process in which an emergency care nurse complies 

with all the processes and recommendations listed in the evidence-based VAP prevention 

guidelines (9). Previous studies show that knowledge of, and adherence to, evidence-based 

guidelines regarding the prevention of VAP would reduce the risk of VAP occurrence and 

decrease morbidity and mortality for mechanically ventilated patients in emergencies (9, 10). 

It is expected that nurses with sufficient knowledge are more likely to adhere to prevention of 

VAP. Therefore, barriers to implementing evidence-based guidelines for VAP prevention 

should be explored, and strategies for enhancing VAP prevention guideline adherence should 

be planned (11). 

Inconsistent findings on knowledge, adherence, and barriers towards VAP prevention among 

nurses have been reported worldwide. It can be concluded that nurses’ knowledge varied from 

low to moderate levels, adherence ranged from insufficient to sufficient, and barriers were 

different from place to place (10 , 12-14). However, the results from these studies are context- 

based and have limited application elsewhere. Therefore, the present study aimed to examine 

knowledge, adherence, and barriers related to VAP prevention among emergency care nurses. 
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To study the relationship between knowledge and adherence of VAP prevention among 

emergency care nurses. 

The conceptual framework of this study is based on the literature review. VAP is one of the 

most frequent HAIs in mechanically ventilated patients. Emergency care nurses play a 

significant role in preventing VAP as they provide 24-hour bedside care and a safe environment 

for the patients. Knowledge is an emergency care nurses’ understanding of VAP and prevention 

strategies. Adherence refers to the degree to which an emergency care nurse complies with all 

the processes and recommendations based on the up-to-date guideline. There may be a positive 

relationship between knowledge and VAP prevention adherence.  

Barriers towards the prevention of VAP refer to all those things which can prevent or impact 

an emergency care nurse’s compliance with VAP prevention. Baseline information regarding 

emergency care nurses’ knowledge as well as their adherence, and the barriers to complying 

with VAP prevention are vital to be explored. Quality care for preventing VAP among 

mechanically ventilated patients can be made possible through fulfilling emergency care 

nurses’ knowledge and overcoming the obstacles to VAP prevention adherence. 

 

Methods 

A descriptive correlational design was done among emergency care nurses in six hospitals in 

Jeddah, KSA from January to July 2022. Participants were recruited by the purposive sampling 

method according to the following criteria: 1) holding a registered nurse license granted by the 

Ministry of Health and having worked at least 6 months in the emergency care unit; and 2) 

agreeing to participate in this study. The target population included 152 people. Therefore, after 

having 10 nurses test the tools for reliability, 142 nurses who satisfied the inclusion criteria 

were recruited. 

The instrument is a questionnaire including four parts, as follows: The demographic data record 

form was developed by the researcher, and included information on participants’ age, gender, 

hospital name, educational level, working experience, position, and education in VAP, as well 

as their hospital’s number of emergency beds, and the nurses-to-patient ratio in their working 

unit. The original version of the Questionnaire related to Knowledge towards prevention of 

Ventilator Associated Pneumonia (QKVAP) was developed by Soni and Mehta (2018) (14) 

and includes knowledge on VAP (possible score: 0-17) and knowledge on prevention of VAP 

(possible score: 0-17). Each question was scored 1 for correct and 0 for incorrect, with a 

maximum total score of 34. The knowledge level classification was based on the proportion of 

correct answers to the total score as follows (≤ 49% = low level, 50-74.9% = fair level, and 

≥75% = high level) (14). 

The original version of the Questionnaire of VAP Prevention Compliance and Barriers 

(QVAPCB) was developed by Aloush and Al Rawaifa (2020) (15). It is composed of 2 sections: 

The first section consists of 10 items which measure nurses' adherence to VAP prevention and 

which use a likert scale ranging from 4 to 1 (4-always, 3-often, 2-sometimes, and 1-never). 

Potential scores range from 10 to 40 with higher scores indicating greater adherence. Level of 

adherence is determined by the proportion of the received score compared to the highest 

possible score, and this is classified into 3 levels as following: ≥75% is sufficient adherence; 

50- 74. 9% is weak adherence; and score proportion ≤ 49% is insufficient adherence (15). 

The second section of the tool includes 15 items used to assess potential barriers encountered 

in nursing practice that may limit nurses’ compliance with VAP prevention. A likert scale 

ranging from 4 to 1 was used (4-strongly agree, 3-agree, 2-disagree, and 1-strongly disagree), 

and scores >3 indicated barriers to VAP prevention with higher scores representing the greater 
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barriers. Possible scores ranged from 15 to 60. All original measurement tools were translated 

into Arabic using the back translation method. The quality of the instruments was tested among 

10 nurses who had similar characteristics to the participants in the current study. The KR- 20 

score of the QKVAP was 0.81, and the Cronbach's alpha coefficients of the QVAPCB 

adherence and barrier parts were 0.87 was 0.91, respectively. 

The study was approved by the Research Ethics Committee of the University Permission for 

data collection was obtained from each of the six hospitals. All participants who agreed to 

participate in this study were required to sign a written consent form, independently, after 

details of the study were explained and clarification was made. They had the right to participate 

in or quit from this study at any time without any negative consequence on their benefits or 

future career. In addition, only a code number was used for data analysis. Voluntariness, 

privacy, and confidentiality were ensured. 

Data collection: Two packages of research documents were distributed to all participants. One 

package included study information forms and informed consent forms while the other 

included questionnaires. The study information and purposes were clearly explained to eligible 

participants. They were asked independently to complete the informed consent within an hour 

if they agreed to participate in the study. They were invited to a private room and were asked 

to put the completed documents in separate boxes labeled “the box for consent form” and “the 

box for questionnaire”, located in front of the unit. The response rate for 142 participants was 

100%. 

The data was analyzed by SPSS software version 28. Only the variable of nurses' knowledge 

data was normal distributed. Therefore, descriptive statistics and Spearman's rank- order 

correlation were applied. The significance level was set at 0. 05. In addition, the comparison 

of knowledge and adherence among demographic characteristics was tested by independent t- 

test and one- way analysis of variance. 

 

Results 

Table (1) displays the participants’ demographic data. The majority were females (n = 119, 

83.80%) aged between 21-30 years old (n = 87, 61.27%) with a mean age of 30.23 (SD = 5.46) 

years old. Nearly half of them held an associate degree (n = 70; 49. 30%) and more than half 

were senior nurses (n = 89, 62.68%). Around half of them (n = 74, 52.11%) had less than 5 

years’ experience working in the emergency, but almost all of them had VAP prevention 

education (n = 138, 97.18%). In terms of emergency beds, only a small number of them (n = 

43, 30.28%) worked in an emergency with more than 12 beds. However, more than half of 

them (n = 88, 61. 97%) worked in units where the nurse-to-patient ratio was more than 1:2. 

Table (2) shows that the mean score of knowledge of VAP (M = 11. 26, SD = 2. 34), VAP 

prevention (M = 10.82, SD = 2.01), and overall scores (M = 22.08, SD = 3.31) were at fair 

levels. As presented in Table (3), the subjects of this study perceived their adherence to VAP 

prevention at a sufficient level (M = 36.83, SD = 3.23). 

There was significant higher overall VAP prevention knowledge among males (t [140] = 2.84, 

p = .005), and those who worked in settings with beds equal to or less than 12 (t [131.57] = 

3.15, p = .020) or who worked in settings with a nurse-to-patient ratio equal to or less than 2 (t 

[140] = 2.88, p = .005) (Table 4). Table (4) reveals a significant difference in VAP prevention 

adherence among those who had different emergency years of experience (F [2,139] = 2.910, 

p = .050). Those who worked in settings with numbers of emergency beds equal to or less than 

12 had higher VAP prevention adherence than those whose work settings had more than 12 

beds (t [60.02] = 2.66, p = .010) (Table 4). The results of this study revealed that there was a 
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low positive correlation between VAP prevention knowledge and adherence (r = .255, p < 

.001). 

Table (5) shows that among 142 subjects, almost all of them (128, 90. 14%) reported 

“forgetfulness to perform some evidence-based procedure may increase the risk of VAP” as 

their barrier towards VAP prevention with an average of 2. 91 (SD = 0. 46) whereas 117 

participants (82.39%) reported “staff shortage in unit” as the barrier with an average of 2.91 

(SD = 0.61). The barrier related to the patient, “patients do not cooperate when perform some 

procedures to decrease VAP,” was perceived as the third most common barrier by more than 

half of participants (84, 59.15%). 

Table (1): Characteristics of the Subjects Categorized by Frequency, Percentage, Mean, 

Standard Deviation, and Range (n = 142) 

Demographic Characteristics Frequency (n) Percentage (%) 

Age (years) (Mean = 30.23, SD = 5.46, Range = 21 - 50) 

21-30 87 61.27 

31-40 49 34.51 

41-50 6 4.22 

Gender 

Female 119 83.80 

Male 23 16.20 

Educational level 

Diploma 41 28.87 

Associate degree 70 49.30 

Bachelor’s degree 31 21.83 

Master’s degree 0 0 

Professional Title 

Junior nurse 26 18.31 

Senior nurse 89 62.68 

Nurse-in-charge 23 16.20 

Associate chief nurse 1 0.70 

Chief nurse 3 2.11 

Working years in emergency (years) (Mean = 6.90, SD = 4.83, Range = 1 - 25) 

1-5 74 52.11 

6-10 36 25.35 

>10 32 22.54 

Education on VAP prevention   

Yes 138 97.18 

No 4 2.82 



1354 Knowledge, Adherence, and Barriers Related to Ventilator-Associated Pneumonia 

Prevention among Emergency Patients 
Demographic Characteristics Frequency (n) Percentage (%) 

Nurse-to-patient ratio 

1: < 2 54 38.03 

1: > 2 88 61.97 

Beds in emergency where the subjects work (Mean = 13.85, SD = 5.81, Range = 6 – 22) 

≤12 99 69.72 

>12 43 30.28 

Table (2): Means and Standard Deviations of Overall and Each Dimension of Knowledge in 

VAP Prevention of the Subjects (n = 142) 

 

Knowledge 

 

M ± SD 

Good knowledge (score 

>75%) n (%) 

Fair knowledge (score 50- 

74.9%) n (%) 

Poor knowledge 

(score <50%) n (%) 

VAP 11.26 ±2.34 45(31.69) 75(52.82) 22(15.49) 

Prevention of VAP 10.82 ± 2.01 33(23.24) 98(69.01) 11(7.75) 

Overall 22.08 ± 3.31 21(14.79) 116(81.69) 5(3.52) 

Table (3): Perceived level of Adherence as Determined by Mean, Standard Deviation, and 

Score Percentage among the Subjects (n = 142) 

Adherence to 

prevention of VAP 
n (%) Mean SD % Level 

Sufficient 

(score >75%) 
135 (95.07%) 37.33 2.40 93.32 Sufficient 

Weak 

(score 50-74.9%) 
7 (4.93%) 27.29 2.14 68.22 Weak 

Insufficient 

(score <50%) 
0 (0%) 0 0 0 Insufficient 

Total 142 (100%) 36.83 3.23 92.08 Sufficient 

Table (4): Comparison of Knowledge and Adherence among Demographic Characteristics (n 

= 142) 

 Knowledge 

F/

t 
p 

Adherence to VAP Prevention 

F/t(

df) 
p 

Characte

ristic 

Go

od 

F

ai

r 

Po

or 

Me

an 

± 

SD 

Sufficien

t 

W

ea

k 

Insuffi

cient 

M

ea

n 

± 

SD 

Age *             

21-30 15 6

9 

3 22.

44 

± 

3.4

7 

1.

8

8 

.1

56 

8

5 

2 0 37.

20 

± 

3.0

5 

2.2

8 

.1

06 

31-40 5 4

2 

2 21.

35 

  4

6 

3 0 36.

25 
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 Knowledge 

F/

t 
p 

Adherence to VAP Prevention 

F/t(

df) 
p 

Characte

ristic 

Go

od 

F

ai

r 

Po

or 

Me

an 

± 

SD 

Sufficien

t 

W

ea

k 

Insuffi

cient 

M

ea

n 

± 

SD 

± 

2.9

1 

± 

3.0

4 

41-50 1 5 0 22.

83 

± 

3.5

4 

  4 2 0 34.

67 

± 

6.0

6 

  

Gender*

* 

            

Male 10 1

2 

1 23.

83 

± 

3.6

4 

2.

8

4 

.0

05 

2

2 

1 0 37.

57 

± 

2.6

4 

1.1

9 

.2

35 

Female 11 1

0

4 

4 21.

74 

± 

3.1

5 

  113 6 0 36.

69 

± 

3.3

2 

  

ICU years of experience* 

1-5 14 5

8 

2 22.

09 

± 

3.6

1 

0.

0

7 

.9

37 

7

2 

2 0 37.

36 

± 

3.0

7 

2.9

1 

.0

50 

6-10 36 2

8 

3 22.

19 

± 

3.3

4 

  3

5 

1 0 36.

69 

± 

2.9

1 

  

>10 2 3

0 

0 21.

91 

± 

2.5

6 

  2

8 

4 0 35.

75 

± 

3.7

1 

  

Education on VAP** 

Yes 21 1

1

2 

5 22.

25 

± 

2.2

2 

- 

0.

1

1 

.9

16 

131 7 0 38.

50 

± 

1.9

1 

-

1.0

5 

.2

96 

No 0 4 0 22.

07 

  4 0 0 36.

78 
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 Knowledge 

F/
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Adherence to VAP Prevention 
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± 
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4 

± 
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Number of emergency beds** 
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4 
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54 

± 

3.6

5 

3.

1

5 

.0

20 

9

7 

2 0 37.

36 

± 

2.7

2 

2.6

6 

.0

10 
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2 
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02 
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2.0
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  3
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5 0 35.

60 
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Nurse-to-patient ratio ** 

1: ≤2 14 3

8 

2 23.

07 

± 

3.5

5 

2.

8

8 

.0

05 

5

2 

2 0 37.

09 
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3.3
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6 

.4

52 

1: >2 7 7

8 

3 21.

47 

± 

3.0

1 

  8

3 

5 0 36.

67 

± 

3.1

4 

  

Note: * tested by one way ANOVA; ** tested by independent t-test 

Table (5): The Barriers towards VAP Prevention Among the Subjects (N = 142) 

Item Mean SD Agree n(%) 
Strongly agree 

n(%) 

Forgetfulness to perform some evidence-based 

procedures may increase the risk of VAP 
2.91 0.46 123(86.62) 5(3.52) 

Staff shortage in unit 2.91 0.61 101(71.12) 16(11.27) 

Uncooperative patients 2.55 0.65 81(57.04) 3(2.11) 

 

Discussion 

Knowledge about VAP prevention among emergency care nurses 

The findings showed that the mean score of VAP, VAP prevention, and overall knowledge 

scores among emergency care nurses were at a fair level, which was consistent with the findings 
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of previous studies (9, 13). However, the findings were inconsistent with another study (14) 

which reported the opposite findings. It is possible that the different characteristics of 

participants in different cultures lead to different findings. In this current study, most 

participants were novice nurses who had emergency experience of 1 to 5 years. In order to 

provide the best care for emergency patients, VAP education and training is necessary (8). This 

current study reported that more than 97% of the participants had VAP training which supports 

another previous study (13). However, knowledge regarding VAP and VAP prevention among 

the participants was not at a fair level, possibly because they did not have sufficient background 

or experiences in caring for emergency patients (11). 

Male subjects had statistically significant good levels of VAP and VAP prevention knowledge 

higher than females, as presented in Table (4). Pan et al. (2017) (16) reported that male nurses 

had more vigor and absorption, so they had higher levels of energy and more concentration on 

their work than that of females who had more household responsibilities. However, only 23 

males (16.20%) participated in this study. The majority of participants (61.97%) in this study 

worked in high-workload units where the nurse-to-patient ratio was 1: >2. This study revealed 

that nurses who had high workloads had lower mean scores of knowledge than nurses whose 

workload was low (those who worked in unit with a nurse-to-patient ratio of 1: ≤2).  

Additionally, in this study, the number of nurses who worked in an emergency with equal to or 

less than 12 beds had statistically significantly higher knowledge of VAP prevention scores 

compared to others. Hugonnet et al., (2007) (17) confirmed that nurses with high workloads 

had less time to maintain and update their clinical knowledge. Therefore, subjects in this study 

had fair levels of VAP and VAP prevention knowledge which was consistent with the results 

of a prior study by Soni and Mehta (2018) (14). 

Adherence to VAP prevention among emergency care nurses 

The results of this study demonstrate that emergency care nurses in hospitals perceive 

adherence to VAP prevention at a sufficient level (Table 4). This is congruent with the results 

of prior studies done by Zhang et al., (2020) (18) and Zhijing et al., (2019) (19) which found 

that VAP prevention adherence was 70% and 80%, respectively. However, the present results 

are inconsistent with some results of prior studies, including Aloush et al., (2020) (15) in 

Jordan, Bankanie et al., (2021) (20), and Jansson et al., (2018) (12) in Finland. The findings of 

this study could be explained through factors including nurses’ years of experience in the 

emergency, their professional positions, standards for nursing care, and numbers of emergency 

beds in different units.  

In this study, the majority of participants had less than 10 years of emergency experience, held 

professional positions as junior or senior nurses (115, 80.99%), and fewer years working in an 

emergency. Nurses with less experience in the emergency had higher adherence scores, with 

statistical significance, than those with more than 10 years of working experience in the 

emergency (Table 4) which relates with a previous study reporting that nurses with less 

emergency experience usually actively maintained high professional interest, whereas the 

higher- experienced emergency nurses might feel frustrated and negative about the risks, 

responsibilities and nursing workload (18). Additionally, the younger nurses were assigned to 

do VAP prevention direct nursing care more often than the senior staff. This was consistent 

with Jansson et al., (2018) (12) who found that less experienced nurses reported significantly 

higher adherence to VAP prevention than those with more emergency experience. 

Nevertheless, nursing interventions in standard nursing care were similar to those in VAP 

prevention intervention (21). According to hospital policies, these procedures were considered 

as an integral component of standard basic nursing care. All nurses have major obligations to 

apply such interventions in their daily nursing practices. In order to graduate, nursing students 
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have to practice to be skillful. Although the participants in this study had a fair level of 

knowledge, they still had high adherence to VAP prevention. Significantly higher VAP 

prevention score adherence was observed among nurses in emergencies with fewer beds (≤ 12 

beds) compared with those whose units had more beds (> 12 beds).  

In line with Aloush and Rawajfa (2020) (15), emergency care nurses with fewer beds had 

higher compliance with VAP prevention guidelines. Numbers of emergency beds reflect on 

nurses' workload, and nurses working in units with fewer beds and one patient at a time follow 

VAP prevention guidelines better than those in units with more beds who have to take care of 

two or more patients (15).  

Relationship between knowledge and adherence to VAP prevention among emergency care 

nurses 

In this study, there was a positively significant weak relationship between knowledge and 

adherence to VAP prevention among emergency care nurses indicating that when they have 

more knowledge of VAP and VAP prevention, emergency care nurses are more likely to adhere 

to VAP prevention. This finding is inconsistent with Bankanie et al., (2021) (20) who reported 

no significant relationship between knowledge and compliance to VAP prevention. Jansson et 

al., (2018) (12) reported that, despite the fact that knowledge is still the most important 

component in the adoption of evidence-based guidelines for VAP prevention, other factors such 

as a limited number of personnel and a lack of managerial support might have an impact on 

compliance. There might be other factors like availability of updated VAP prevention 

guidelines, enforcement of VAP prevention policy, and obligation to regularly perform 

standard nursing care that influenced the adherence rather than knowledge. 

Barriers towards the prevention of VAP prevention among emergency care nurses 

The main barriers towards the prevention of VAP prevention among emergency care nurses in 

this study were “forgetfulness to perform some evidence-based procedure may increase the risk 

of VAP” and “staff shortage in the unit”. These findings support previous studies (12, 14) and 

should be shared with nurses working in emergencies, for both novices and senior nurses, in 

order to remind them of the usefulness of applying evidence-based practice for all nurses to 

have better quality of care for emergency patients during staff shortages in units (22). 

The top third barrier found in this study was “patients don’t cooperate when performing some 

procedures to decrease VAP”. In terms of workload, emergency care nurses have less time to 

deal with individual nursing procedures. Moreover, there are some painful and uncomfortable 

VAP prevention procedures, such as the aspiration of subglottic secretions, which facilitate 

early mobilization, such as repositioning every two hours (21). Reminding emergency patients 

to cooperate with all difficult procedures is, therefore, a way to manage and reduce their pain 

and difficulty (23). 

 

Conclusions  

The study findings provide a foundation regarding knowledge, adherence, and barriers to VAP 

prevention among nurses. This information will raise nurses' awareness of VAP prevention. 

Administrative teams can apply or design appropriate strategies to improve the quality of care 

for emergency patients. To improve knowledge about and adherence to VAP prevention in 

emergencies, the relationships between knowledge, adherence to VAP prevention among 

nurses in individual settings, and other 
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