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ABSTRACT  

 Background: Mechanical ventilation is life-saving handling to the maintenance of patients 

throughout oxygenation and ventilation. Critical care nurses have the most crucial role among health care 

workers in the skillful handling of mechanically ventilated patients.  So, nurses must have the awareness, 

skills, and capabilities to handle a patient receiving mechanical ventilation adequately.  Aim: to assess the 

effectiveness of the in-service training module on intensive care nurses’ performance regarding mechanical 

ventilator patients' skillful handling. Design: A quasi-experimental design was used. Setting: The study was 

conducted at intensive care units affiliated with 3 Public Hospitals related to the Ministry of Health. 

Subjects: A purposive sample of 60 nurses who worked in the previously mentioned setting. Data 

collection tools: Nurses' structured self-administered questionnaire and nurses' practical skill competency 

checklist. Results: The study shows that (85% & 80%) of the studied nurses gained a higher retained level 

of knowledge and practice in the follow-up phase compared with (31.7% & 35%) in the pre-test phase. 

Conclusion: The majority of studied nurses get promoting the achievement of nurses' knowledge level and 

enhancement of nurses' practice level with a highly statistically significant positive correlation between 

cumulative total knowledge and practice regarding care of mechanically ventilated patients during pre, post 

& three months follow-up phases at (r= 0.987 and P= 0.000). Recommendations: Develop ongoing in-

service training courses on mechanically ventilated patient care which should be mandatory for newly 

employed nurses. Emerging a regular rating determines nurses’ training requirements for updating nurses’ 

knowledge and practice. 

Keywords: The in-service training module, Mechanical Ventilator, Skilful handling, Nurses’ 

performance 
 

 

Introduction: 

In recent years, mechanical ventilation (MV) 

has become a life-saving procedure for 

maintaining patients' breathing and oxygenation 

while effectively removing metabolically produced 

carbon dioxide over an extended period (Mahfoz 

et al., 2022). Critical care nurses must possess the 

necessary knowledge, skills, and proficiency to 

effectively manage patients receiving MV. 

Educators, students, and nurse practitioners are 

making efforts to improve the information required 

for handling patients who require ventilator 

support (Hassen et al., 2023). 
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Furthermore, nurses' education can lead to the 

advancement of nursing care if it is performed and 

intended based on nurses' requirements and 

appropriate fundamental principles (Hassen et al., 

2023). 

There are numerous circumstances where MV 

is essential. These may involve oxygenating the 

blood and relaxing the respiratory muscles when 

the patient is undergoing surgery or receiving 

therapy for a severe traumatic brain injury. Along 

with the effects of numerous illnesses or injury 

processes, such as drug overdose, COPD, asthma, 

pneumonia, neuromuscular diseases, shock or 

trauma, and multiple organ failure (Al-Gunaid, 

2020; Attia, 2022). 

Commonly, nurses are the first to handle 

critically ill patients and are familiar with the 

recognition and understanding of how to address 

issues and apply MV settings that frequently 

change and affect patient physiological status and 

management in response to disease circumstances 

(Hickey & Giwa, 2022). Therefore, nurses' 

expertise and experience in handling the required 

care of patients with ventilatory support are 

essential, including reviewing indications, 

contraindications, ventilator management, 

potential complications, troubleshooting invasive 

mechanical ventilation problems, and emphasizing 

the significance of managing patient care (Andres 

& Jorge, 2022). 

In order to offer high-standard patient-focused 

intervention, the intensive care nurse who provides 

care for ventilated patients must be skilled in 

handling the ventilator modes, function, and 

weaning restrictions, as well as appropriate 

management (Attia et al., 2022). Healthcare 

professionals, notably newly graduated critical 

care nurses who have little experience with the 

precise capabilities of the ventilator in use, 

frequently make changes to mechanical ventilator 

settings. To ascertain positive consequences and 

minimize injury, mechanical ventilators require 

specialized training due to their sophistication 

(Hadfield et al., 2020).   

Therefore inappropriate setting customization 

without appropriate orders, deficiency alarm 

handling, and inappropriate reporting of patient's 

prognosis may worsen as a result of changes to the 

medical staff. The purpose of this activity is to 

assist intensive care nurses in making sure that all 

personnel trained are trained to skilfully set up, 

install, and make appropriate adjustments to MV 

(Williams & Sharma, 2022).  

In addition to a competent practice level 

personalized to the needs of these patients which 

refers to mastering the information base, complex 

decision-making skills, and high-quality 

technological care. The nurse must study current 

developments in ventilator technology and receive 

instruction on how to apply various approaches 

and conditions to patients with various lung 

disorders who require MV (Palmore & Bloom, 

2020 and Mehany et al., 2021). 

All nursing professionals who directly handle 

an invasively ventilated patient should undergo 

periodical competency exams, according to almost 

all respiratory and pulmonary boards (Brackett & 

Sanghavi, 2022).    
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All employees who provide care for ventilated 

patients must have expert knowledge and skill 

regarding all mechanical ventilators’ technical 

components as well as direct patient management 

(Brackett et al., 2022).   

In reality, best practices for performing 

various tasks and duties are developed through in-

service training as well as to bring up-to-date the 

nurses’ staff job-related knowledge and proficient 

abilities. Applicability is one of the key 

characteristics of in-service training modules. 

Another crucial aspect of the nursing staff's in-

service training is nurses’ active engagement, 

which promotes efficient learning and professional 

growth (Ahamed & Mesbah, 2019). 

Additionally, the development of nurses' 

performance and skilled handling of mechanical 

ventilator patient care came naturally as a result of 

computer-aided presentation with virtual reality. 

The importance of inpatient standard-of-

care education is demonstrated in a nursing in-

service training program. A crucial requirement is 

the need to increase the effectiveness of nurses' in-

service training. A novel, ideal module for nursing 

staff's in-service training was planned in this study 

(Chaghari et al., 2017; Elfaki, 2022). 

This suggests that, in addition to relevant 

theoretical training, the intensive care nurses’ 

knowledge has to be reinforced through the use of 

visual learning techniques and simulated 

application methods. Patients in intensive care 

units who are undergoing treatment on ventilators 

are totally reliant on nurses for all aspects of care. 

In order to guarantee the complete care of patients, 

reduce physiological demands, and prevent 

consequences brought on by inadequate care, all 

systems should be thoroughly assessed every hour 

(Kara & Temiz, 2022).  

Performance competencies required of critical 

care staff with praise to MV comprises whole the 

mechanical feature of the mechanical ventilator. 

Future complications will be avoided as a result of 

nurses' expert patient care by taking into 

consideration skillful customary practice, which 

will result in a comfortable ventilator weaning and 

shorter duration of MV (Alsharari et al., 2020 and 

Williams & Sharma, 2022).   

Significance  

In the United States, from 20 to 40 percent of 

all patients admitted to intensive care units each 

year were using MV which costs an estimated $27 

billion (Halpern, 2022). About 90% of all patients 

in intensive care units who are critically ill require 

ventilator-based supporting interventions. A 

considerable death rate affects about 30% of 

patients with mechanical breathing, and more or 

less 45% of those patients struggle to wean off of 

support (Cumpstey et al., 2022). The most frequent 

infection among hospitalized patients is ventilator-

associated pneumonia, which has 4–13 days and 

lengthens hospital stays with fatality rates between 

20% and 70% (AL-Mugheed et al., 2022). 

In Egypt there are no clear data about the 

medical error and mortality rate related to 

mechanical ventilators, also the mortality rate of 

mechanically ventilated patients in public hospitals 

(Ahmed et al., 2019 and Eweas et al., 2020).   
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Most studies highlighted the significance of 

intensive care nurses' need for in-service training 

programs to upgrade nurses' knowledge and 

practice in connection with the care of patients on 

ventilators. This acquaintance knowledge needs to 

be integrated into exact and effective decision-

making about the best skilled practice for avoiding 

ventilator-related risks (Mohamed et al., 2019 and 

Attia et al., 2022).  

Aim of the study:  

This study was performed to assess the 

effectiveness of in-service training module on 

intensive care nurses’ performance regarding 

mechanical ventilator patients' skillful handling, 

through the following: 

 Confirmed the achievable knowledge of 

nurses regarding mechanical ventilator 

patients' skilful handling. 

 Confirmed the achievable practice of nurses 

regarding mechanical ventilator patients' 

skillful handling. 

 Conceiving and implementing an in-service 

training module on intensive care nurses’ 

performance regarding mechanical ventilator 

patients' skillful handling. 

 Evaluate the effectiveness of an in-service 

training module on intensive care nurses’ 

performance regarding mechanical ventilator 

patients' skillful handling. 

Research hypothesis:  

H1. The mean scores of the intensive care 

nurses’ knowledge regarding mechanical 

ventilator patients' skillful handling will be 

significantly improved at the follow-up test up 

from the pre-test. 

H2. The mean scores of the intensive care 

nurses’ practice regarding mechanical 

ventilator patients' skillful handling will be 

significantly higher at the follow-up test than at 

the pre-test. 

H3. There is a positive statistically 

significant correlation between nurses’ 

knowledge and practice regarding mechanical 

ventilator patients' skillful handling. 

Operational definitions:  

The in-service training module: Establish 

pre-scheduled goals (the knowledge and practice) 

for a specific task (the skilled handling of 

mechanical ventilator patients) and target nurses, 

which include a pre-planned pre-test, the 

acquisition of content, and learning occupation to 

improve nurses' knowledge and practice, and 

measurement which prevents the occurrence of 

mechanical ventilator health-related complications, 

then post-test and follow-up. 

Research design:  

The quasi-experimental study design has been 

utilized.  Quasi-experimental is a study in which 

the researcher activates the level of some 

independent variable and then measures the result 

which is an effective technique for measuring 

cause-and-effect relations (Gopalan et al., 2021). 

Technical Design:  

The technical design includes the research 

setting, subjects, and tools for data collection.  

 

https://journals.sagepub.com/doi/full/10.3102/0091732X20903302
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Setting:  

The study was performed at 3 Public 

Hospitals related to the Ministry of Health through 

an agreement between the Ministry of Health, 

Amira Fatma Academy, and the Faculty of 

Nursing – at Helwan University to provide in-

service training modules to intensive care nurses 

with the primary goal to improve nurses’ 

competency level of skillful handling of 

mechanical ventilator patients.  

The first Hospital was Shopra Public Hospital, 

consisting of one building that contains two main 

intensive care units; the general intensive care unit 

(10 nurses) is located on the second floor and the 

cardiac intensive care unit (10 nurses) is located on 

the third floor. The second Hospital was Imbaba 

Public Hospital which contains two buildings 

connected by a bridge. The hospital had three main 

intensive care units; the isolated intensive care unit 

(5 nurses) located on the ground floor and the 

general intensive care unit (10 nurses) located on 

the first floor which were related to the new 

building and the burn intensive care unit (5 nurses) 

at the third floor which was associated with the old 

building. The third Hospital was Om-Elmasreen 

Hospital which consists of one building that 

contains two main intensive care units; a critical 

intensive care unit (13 nurses) and an emergency 

intensive care unit (7 nurses) located on located 

first floor. 

Subjects:  

The sample consisted of 60 staff nurses who 

were willing to engage in the study, available for 

the entire length of the study, and employed by 

previously recommended hospitals associated with 

the Ministry of Health (McCombes, 2023). 

Tools for Data Collection: 

 Data for this study were gathered according to the 

subsequent tools: 

A- Nurses' structured self-administered 

questionnaire: It involved 2 subsequent parts: 

 Part I: Nurses’ demographic characteristics 

correspond to age, gender, level of education, 

position, experience years, and attending previous 

training courses for mechanical ventilator patients' 

skillful handling. 

 Part II: Nurses' Knowledge Questionnaire: To 

evaluate nurses' knowledge (pre/post) and 

retention during follow-up, the researchers created 

this questionnaire in Arabic, taking into account 

the pertinent documentation and data. The items in 

this sheet were adapted from (Saseedharan, 2017; 

Wiegand, 2017; Krishna, 2022), to assess nurses' 

competency in handling mechanical ventilator 

patients skillfully during the pre/post and follow-

up stages of implementing an in-service training 

module, it included 9 main items: To measure 

nurses’ knowledge regarding mechanical ventilator 

related needs assessment (2 questions), mechanical 

ventilator modes and parameter manipulation (3 

questions), mechanical ventilator bundle (3 

questions), alarm handling according to its cause 

(3 questions), mechanical ventilator weaning (3 

questions), mechanical ventilator and connected 

artificial airway care (3 questions), mechanical 

ventilator mode changes and ABG interpretation(3 

questions), mechanical ventilator and VAP 

prevention (3 questions), and mechanical ventilator 

https://www.scribbr.com/author/shona/
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sanjith+Saseedharan&search-alias=stripbooks
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connected devices and comprehensive nursing 

intervention (7 questions). 

 Scoring system: The total score for nurses' 

knowledge was 30 questions with 60 grades, with 

two points awarded for each correct answer and 

one for each incorrect one. The aggregated score 

was measured based on (Saseedharan, 2017; 

Wiegand, 2017; Krishna, 2022) as the subsequent:  

 ≥ 80% was considered satisfactory level of 

knowledge.  

 ˂ 80% was considered unsatisfactory 

knowledge.  

B- Nurses’ practical skill competency 

checklist: It was adapted by the researcher and 

written in the Arabic language based on 

(Balderrama & Pravikoff, 2022) to appraise the 

nurse competency practice regarding mechanical 

ventilator patients' skillful handling practice during 

pre/post and follow-up phases of in-service 

training module implementation. The 

observational checklists were composed of 11 

main aspects: To measure nurses' skill competency 

regarding the nurse-patient preparation (3 items), 

patient assessment (2 items), patient medication 

administration (1 item), use of PPE precaution (1 

item), suction (3 items), early prevention of 

ventilator-associated pneumonia (VAP) (5 items), 

mechanical ventilator setting and patient parameter 

analyses (4 items), To measure nurses' skill 

competency regarding patients prognosis 

monitoring and evaluation (4 items), prevention of 

mechanical ventilator related health complication 

(6 items), manipulate equipment and supplies (5 

items), and the nurse-update plan of care and 

documentation (1 item).  

Scoring system: The total score on the 

observational practice checklists for nurses was 

(35point with a total grade of 105) points. three 

grade was assigned to the step that was completed 

correctly, and two was assigned to the step that 

was correct and incomplete and one grade to the 

step that was incomplete or incorrect. The 

aggregated score was measured based on 

(Balderrama & Pravikoff, 2022) as the 

subsequent:  

 ≥ 80% was considered competent level of 

practice.  

 ˂ 80% was considered an incompetent level 

of practice.  

C- Development of in-service training 

module: Based on the analysis of the staff 

nurses' knowledge and practice scores from the 

pre-program assessment, the development of a 

checklist standard, the preparation of the first 

module draft, the application of the in-service 

training module's content validity, and the 

preparation of the final draught were all used to 

create the in-service training module. 

Operational Design:   

It includes the preparatory phase, pilot study, 

and fieldwork.  

Preparatory Phase:  

In order to design the data collection tools, the 

researchers conducted a comprehensive study of 

previously available material and utilized 

information from various sources, including 

books, journals, the internet, periodicals, and 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sanjith+Saseedharan&search-alias=stripbooks
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magazines to theorize about various aspects of the 

study. 

Content validity:  

Five specialists from the medical-surgical 

nursing staff at the faculty of nursing at Helwan 

University judged the study instrument for 

relevance, importance, adjustment, and permission 

as part of the content validity process. Professors 

and assistant professors made up the jury, which 

represented several academic categories.  

Testing reliability: 

  The reliability scores of study tools, 

including the Arabic versions of tools I and II for 

nurses' practical observational checklists and self-

administered knowledge questionnaires, were 

examined in accordance with the Cronbach alpha 

(0.879 & 0.912), respectively. 

Ethical Considerations: 

 After the purpose of the study has been 

clearly defined prior to data collection, informed 

consent was obtained from the hospital director, 

the director of the intensive care unit, and the staff 

nurses who engage in the study procedure. They 

received guarantees that they would remain 

anonymous, that the study's confidentiality would 

be upheld, and that they would have the freedom to 

leave at any moment without providing a reason. 

Beliefs, values, and culture would all be upheld. 

Pilot Study: 

A pilot research was conducted on a group of 

6 nurses (or 10% of the sample) in order to assess 

the usefulness of the data-collecting tools, clarify 

the desired questionnaire, and determine the time 

needed to complete the tools. Because the 

instruments weren't changed, nurses included in 

the pilot study were also mixed in with the primary 

study subject.  

Field Work:  

 This study was performed through three phases: 

Assessment phase, in-service training module 

implementation phase including both theoretical 

and practical stages, and evaluation phase:  

I- Assessment phase:  

- The study was carried out as part of an agreement 

between the Ministry of Health, Amira Fatma 

Academy, and the Faculty of Nursing at Helwan 

University to offer intensive care nurses an in-

service training module with the main objective of 

raising the nurses’ competency level in terms of 

knowledge and practice.  

- Before the in-service training module 

implementation, nurses who were available at the 

time of the study were chosen, and formal consent 

to participate in the collection of study pre-data 

was obtained. This step also involved describing 

the purpose and advantages of the study to the 

nurses.  

- In this phase, the researchers were gathering 

information from nurses, starting with the 

demographic details, using practical observational 

checklists to observe and interview nurses in order 

to assess nursing staff members’ skill proficiency. 

It took 20 to 30 minutes for each nurse to record 

what they saw and what the nurses stated for the 

researchers. Then the nurses' self-administered 
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knowledge surveys, which had taken each nurse 

about 20 minutes to complete 

Proposed in-service training module:  

It was designed to improve nurses’ knowledge 

and practical level regarding mechanical ventilator 

patients' skillful handling. Based on nurses' 

knowledge pre-requisites, the researchers 

formulated the in-service training module in the 

Arabic language in particular the subsequent 

contents; knowledge regarding (Mechanical 

ventilator related needs assessment, mechanical 

ventilator modes and parameter manipulation, 

bundle, alarm handling according to its cause, 

weaning, connected artificial airway care, 

mechanical ventilator mode changes and ABG 

interpretation, VAP prevention,  and mechanical 

ventilator connected devices and comprehensive 

nursing intervention). The practical part was 

designed to improve nurses' skill competency 

regarding (nurse-patient preparation, patient 

assessment, use of PPE precaution, suction, early 

prevention of ventilator-associated pneumonia 

(VAP), mechanical ventilator setting and patient 

parameter analyses, patients prognosis monitoring 

and evaluation,  prevention of mechanical 

ventilator related health complication, manipulate 

equipment and supplies, and the nurse-update plan 

of care and documentation). Then Apply validity 

for the in-service training module content, thus the 

PowerPoint and audio-visual methods were 

prepared using related bibliography, research, and 

web citation. 

 

 

II- Implementation phase 

The in-service training module was 

repeated in the same manner at each hospital in 

the previously mentioned places respectively 

over 6 weeks. 

- Nurses were divided into two groups, each group 

consisting of ten nurses, and the theoretical portion 

of the in-service training module was primarily 

explained to nurses through group discussion in 

the education room using PowerPoint 

presentations and audio-visual methods. This was 

done with the consent of various ICUs, the 

theoretical portion was broken up into three 

sections, each lasting two hours. In the event of a 

misunderstanding, nurses were permitted to ask 

questions while listening and demonstrating 

interest in nurses. 

- With the assistance of an education team, the 

nurses were divided into 4 groups, with each group 

consisting of 5 nurses, and received practical in-

service training one at a time in a sequential format 

through demonstration, re-demonstration, and role 

play applied in the intensive care unit within the 

hospital. Each group received the practical portion 

in a single session lasting no longer than two 

hours. 

- The in-service training module was administered 

on the same day with the following instructions; 

applying the pre-test before it and then completing 

the post-test, nurses had given a soft audio-visual 

method and a Powerpoint presentation were 

sending to nurses on their phones to read and the 

source was given to the hospital education team.  
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II- Evaluation phase:  

The effect of the in-service training module 

on the intensive care nurses’ performance 

regarding mechanical ventilator patients' skillful 

handling was evaluated by comparing the results 

of pre, post, and post 3 months of the follow-up 

tests applied using the same data collection tools.  

- Data collection and teaching sessions for the 

study group took about 5 months and were carried 

out in morning shifts starting from the beginning 

of November 2022 until the end of March 2023.  

Administrative Design:  

The existing study was approved after taking 

official permission from the ethics committee of 

the Faculty of Nursing, Helwan University by 

(N0.31) by date 19 October 2022.  

Informed consent has been obtained from the 

recruiting hospitals to carry out the study and from 

the studied nurses.  

Statistical Design:  

Through the use of SPSS version 24, the 

collected statistics were examined. Chi-square and 

paired sample t-tests were used to show qualitative 

and quantitative data as frequency, mean, and 

standard deviation. A correlation coefficient (also 

known as person correlation) was used to examine 

relationships between various variables. 

Probability as p-value: less than 0.05 was 

considered significant, and more than 0.05 was 

considered extremely significant (Salcedo & 

McCormick, 2021).   

 

 

Results  

Table (I) the demographic characteristics 

percentage distribution of the studied nurses 

illustrated that the majority of the studied nurses 

were females with a male-to-female ratio was 1:9. 

As well as, 73.3% of the studied nurses were 

between 20 < and 30 years with a mean age (25.95 

± 6.02) years. As well, 50% of the studied nurses 

had secondary school nursing education with 45% 

of the studied nurses had experience (6 ≥ 10) 

years, 35% of them had less than 5 years, and 

twentieth of them had more than 10 years with the 

mean experience years were (9.63 ± 5.34) years. 

Finally, 95% of the studied nurses didn’t attend 

training courses related to the skillful handling of 

mechanically ventilated patients.  

Table (2) Comparison between the level of 

knowledge regarding care of mechanically 

ventilated patients throughout pre/post and follow-

up phases denoted that during the post-test phase, 

the majority of the studied nurses gained a higher 

satisfactory level (90%) followed by the follow-up 

phase test (85%) up from the phase of pre-test 

(31.7%). Moreover, a highly statistically 

significant difference existed between the total 

mean score of knowledge regarding care of 

mechanically ventilated patients throughout (pre/ 

post) and (pre/ follow-up) phases among the 

studied nurses post-implementation with P = 

0.000. 

Table (3) Comparison between the total mean 

score of the studied nurses’ knowledge regarding 

care of mechanically ventilated patient skillful 

handling represented that the studied nurses 

https://www.amazon.com/Jesus-Salcedo/e/B01MZGO69B/ref=dp_byline_cont_ebooks_1
https://www.amazon.com/Keith-McCormick/e/B00G7O2SEY/ref=dp_byline_cont_ebooks_2
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achieved a higher mean score of knowledge 

55.2+6.7 at the post-test phase, followed by 

follow-up phase test 53.1+7.6 up from the pre-test 

phase 38.9+8.5. Moreover, a highly statistically 

significant difference existed between the total 

mean score of knowledge regarding the care of 

mechanically ventilated patients throughout 

implementation phases with P = 0.000. 

Additionally, throughout implementation phases; 

Shubra Hospital increased higher mean score of 

knowledge (41.75+9.1, 56.9+5.1&54.8+6.6), 

followed by Embaba Hospital (38.75+8.1, 

55.5+6.3 & 53.6+7.0) as compared to Om-

Elmasreen Hospital (36.2+8.0, 53.4+8.2 & 

51.1+9.0), respectively. 

Figure (1) Percentage distribution of the total 

level of knowledge regarding care of mechanically 

ventilated patient skillful handling throughout 

implementation phases among the studied nurses 

displayed that, the studied nurses gained a higher 

satisfaction level of knowledge (90%) with the 

post-test phase then by the follow-up phase test 

(85%) up from the pre-test phase (31.7%). 

Additionally, throughout the implementation 

phases; Shubra Hospital attracted a higher 

satisfaction level of knowledge (40%, 95% &90), 

then Embaba Hospital (35%, 90% & 85%) 

compared to Om-Elmasreen Hospital (20%, 85% 

& 80%), respectively. 

Table (4) Comparison between levels of 

practice regarding care of mechanically ventilated 

patient skillful handling throughout 

implementation phases among the studied nurses 

signified that during the post-test phase, the 

studied nurses gained a higher competent level 

(85%) followed by the follow-up phase test (80%) 

up from the pre-test phase (36.7%). Moreover, A 

highly statistically significant difference existed 

between the total mean score of practice for the 

care of mechanically ventilated patients during 

(pre & post) and (pre & follow-up) among the 

studied nurses was also found, with P = 0.000. 

Table (5): Comparison between the studied 

nurses’ total mean score of practice regarding care 

of mechanically ventilated patient skillful handling 

throughout implementation phases denotes that, 

the studied nurses gained a higher mean score of 

practice 91.5 + 10.9 regarding the care of the 

mechanically ventilated patient at the post-test 

which slightly lessened by the follow-up test to 

89.43 +14.2 up from the pre-test score 74.8 + 13.3. 

Moreover, a highly statistically significant 

difference existed between the total mean score of 

knowledge regarding the care of mechanically 

ventilated patients throughout implementation 

phases with P = 0.000. As well, implementation 

phases indicated that Shubra Hospital gained a 

higher mean score of practice (77.3 + 12.6, 94.0 + 

8.7, and 92.0 + 12.3), followed by Embaba 

Hospital (76.6 + 12.7, 90.8 + 11.5 and 89.2 + 14.3 

up from Om-Elmasreen Hospital (70.4 + 14.1, 89.8 

+ 12.1 and 87.0 + 16.0), respectively 

Figure (2) Percentage distribution of total 

level of practice regarding care of mechanically 

ventilated patient skillful handling throughout 

implementation phases among the studied nurses 

showed that during the post-test phase, the studied 

nurses gained a higher competent level of practice 
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(85%) followed by the follow-up test (80%) up 

from with the phase of pre-test (35%). 

Additionally, implementation phases showed that 

Shubra Hospital gained a higher competent level 

of practice (40%, 90% &85), followed by Embaba 

Hospital (35%, 85% & 80%) up from Om-

Elmaseen Hospital (30%, 80% & 75%), 

respectively. 

Figure (3) Scatter dot correlation clarified 

that there was a highly statistically significant 

positive correlation between cumulative total 

knowledge and practice regarding care of 

mechanically ventilated patients throughout 

implementation phases among the studied nurses at 

(r= 0.987 and P= 0.000). 

 

 

Table (1): Percentage distribution of the studied nurses’ demographic characteristics (n= 60) 
 

Items 

Shubra 

Hospital 

(20) 

Embaba 

Hospital 

(20) 

Om –

Elmasreen 

(20) 

Total 

 

 

χ2 

 

 

 

P 

Value 

 

 N % N % N % N % 

Age (year) 

0 ≤30    14 70.0 15 75.0 15 75.0 44 73.3 

0.17 0.918 

31 < 40       6 30.0 5 25.0 5 25.0 16 26.7 

Mean ± SD 27.80 ± 6.16 26.20 ± 6.63 23.85 ± 4.74 25.95 ± 6.02 

Gender 

Male  4 20.0 2 10.0 0 0.0 6 10.0 

4.44 0.108 

Female  16 80.0 18 90.0 20 100.0 54 90.0 

Male to 

female ratio 1:4 1:9 0:1 1:9 

Educational level 

Secondary 

school 9 45.0 10 50.0 11 55.0 30 50.0 

2.04 0.728 

Technical 

institute  7 35.0 7 35.0 8 40.0 22 36.7 

Bachelor 4 20.0 3 15.0 1 5.0 8 13.3 

Experience 

1 ≥ 5   years        6 30.0 7 35.0 8 40.0 21 35.0 

0.78 0.940 

6 ≥ 10  years        9 45.0 9 45.0 9 45.0 27 45.0 

>  10 years        5 25.0 4 20.0 3 15.0 12 20.0 

Mean ± SD 10.80 ± 6.24 10.0 ± 5.76 8.10 ± 3.53 9.63 ± 5.34 

Attending training course 

No  2 10.0 1 5.0 0 0.0 57 95.0 

2.10 0.349 Yes 18 90.0 19 95.0 20 100.0 3 5.0 

        *Significant p < 0.05                                                 **Highly significant p < 0.01 
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Table (2): Comparison between the level of knowledge regarding care of mechanically ventilated patient skillful handling during pre, post, and follow-

up phases among the studied nurses (n=60) 

Items  

Pre-test Post-test 3 months follow up 
Pre× Post 

Pre× Follow-

up 
Satisfactory 

Un-

satisfactory 
Satisfactory 

Un-

satisfactory 
Satisfactory 

Un-

satisfactory 
T-

test 

P- 

Value 

T-

test 

P- 

Value F % F % F % F % F % F % 

 M.V. assessment  18 30.0 42 70.0 56 93.3 4 6.7 53 88.3 7 11.7 13.0 0.000** 11.9 0.000** 

 Modes and 

parameter  
20 33.3 40 66.7 55 91.7 5 8.3 52 86.7 8 13.3 14.8 0.000** 14.2 0.000** 

 Ventilator bundle  23 38.3 37 61.7 54 90.0 6 10.0 51 85.0 9 15.0 19.1 0.000** 18.9 0.000** 

 Ventilator alarm 

handling  
21 35.0 39 65.0 57 95.0 3 5.0 54 90.0 6 10.0 19.9 0.000** 17.1 0.000** 

 Ventilator weaning   25 41.7 35 58.3 58 96.7 2 3.3 55 91.7 5 8.3 14.7 0.000** 14.9 0.000** 

 Connected artificial 

airway care   
20 33.3 40 66.7 54 90.0 6 10.0 51 85.0 9 15.0 13.6 0.000** 14.6 0.000** 

 ABG Interpretation   12 20.0 48 80.0 51 85.0 9 15.0 48 80.0 12 20.0 17.3 0.000** 16.3 0.000** 

 VAP prevention  14 23.3 46 76.7 53 88.3 7 11.7 50 83.3 10 16.7 14.9 0.000** 15.4 0.000** 

 Comprehensive 

nursing intervention  
17 28.3 43 71.7 57 95.0 3 5.0 54 90.0 6 10.0 18.1 0.000** 16.3 0.000** 

Total 19 31.7 41 68.3 54 90.0 6 10.0 51 85.0 9 15.0 19.9 0.000** 20.5 0.000** 

*Significant p ≤ 0.05                                     **Highly significant p ≤ 0.01                          T: T paired Test 
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Table (3): Comparison between the total mean score of knowledge regarding care of mechanically 

ventilated patient skillful handling during pre, post, and follow-up phases among the studied 

nurses (n=60) 

Items 
Pre-test Post-test 

3 months 

follow up F- test 
P- 

Value 
x̅ + SD x̅ + SD x̅ + SD 

 Shubra 

Hospital  

Satisfactory 51.38+4.3 57.74+3.4 56.4+ 4.6 

26.6 0.000** Un-satisfactory 35.33+4.2 41.0+0.0 40.5+0.70 

Total 41.75+9.1 56.9+5.1 54.8+6.6 

 Embaba 

Hospital  

Satisfactory 48.57+2.2 57.11+1.0 55.88+4.5 

32.5 0.000** Un-satisfactory 33.46+3.7 41.0+4.2 40.6+3.0 

Total 38.75+8.1 55.5+6.3 53.6+7.0 

 Om-Elmasreen 

Hospital  

Satisfactory 50.0+3.3 56.24+4.5 54.8+4.7 

24.3 0.000** Un-satisfactory 32.8+4.0 37.67+6.1 36.2+6.1 

Total 36.2+8.0 53.4+8.2 51.1+9.0 

Total  

Satisfactory 50.0+3.5 57.0+4.0 55.75+4.6 

80.4 0.000** Un-satisfactory 33.76+4.1 39.33+4.6 38.6+4.6 

Total 38.9+8.5 55.2+6.7 53.1+7.6 
                              *Significant p ≤ 0.05                                     **Highly significant p ≤ 0.01                          F: ANOVA Test 

 
 

Figure (1): Percentage distribution of the total level of knowledge regarding care of mechanically ventilated 

patient skillful handling during pre, post, and follow-up phases among the studied nurses (n=60). 

40 95 90 35 90 85
20 85 80 31.7 90 85

60 5 10 65 10 15
80

15 20
68.3 10 15

0

20

40

60

80

100

120

P
re

-T
e

st

P
o

st
_

Te
st

Fo
llo

w
_u

p
 T

es
t

P
re

-T
e

st

P
o

st
_

Te
st

Fo
llo

w
_u

p
 T

es
t

P
re

-T
e

st

P
o

st
_

Te
st

Fo
llo

w
_u

p
 T

es
t

P
re

-T
e

st

P
o

st
_

Te
st

Fo
llo

w
_u

p
 T

es
t

Shubra Hospital Embaba Hospital Om-Elmasreen Hospital Total

Satisfactory Un-satisfactory



IEJNSR. Vol. 4 (1), 2023 

 

275 

Table (4): Comparison between the level of practice regarding care of mechanically ventilated patient skillful handling during pre, post, and follow-up 

phases among the studied nurses (n=60) 

Items  

Pre-test Post-test 3 months follow up 
Pre× Post Pre× Follow-up 

Competent Incompetent Competent Incompetent Competent Incompetent 
T-

test 
P- Value 

T-

test 
P- Value 

F % F % F % F % F % F % 

 Preparation aspect   22 36.7 38 63.3 54 90.0 6 10.0 51 85.0 9 15.0 12.8 0.000** 11.0 0.000** 

Patient assessment 

aspect 
18 30.0 42 70.0 51 85.0 9 15.0 48 80.0 12 20.0 10.5 0.000** 10.7 0.000** 

 Pre-ventilatory 

patient medication 

administration 

24 40.0 36 60.0 54 90.0 6 10.0 51 85.0 9 15.0 8.8 0.000** 9.1 0.000** 

 Use PPE precaution 21 35.0 39 65.0 54 90.0 6 10.0 48 80.0 12 20.0 9.8 0.000** 9.1 0.000** 

 Suction 17 28.3 43 71.7 51 85.0 9 15.0 48 80.0 12 20.0 14.5 0.000** 12.1 0.000** 

 Early prevention of 

(VAP) 
20 33.3 40 66.7 55 91.7 5 8.3 51 85.0 9 15.0 16.5 0.000** 12.5 0.000** 

 Mechanical 

ventilator setting 

and parameter  

25 41.7 35 58.3 49 81.7 11 18.3 46 76.7 14 23.3 10.7 0.000** 7.4 0.000** 

 Monitoring and 

evaluation aspect 
19 31.7 41 68.3 46 76.7 14 23.3 44 73.3 16 26.7 10.7 0.000** 8.0 0.000** 

 Health complication 

aspect  
26 43.3 34 56.7 52 86.7 8 13.3 50 83.3 10 16.7 14.3 0.000** 10.1 0.000** 

 Manipulate 

equipment and 

supplies aspect  

14 23.3 46 76.7 48 80.0 12 20.0 45 75.0 15 25.0 13.6 0.000** 7.1 0.000** 

 Update plan of care 

documentation 

aspect  

21 35.0 39 65.0 51 85.0 9 15.0 50 83.3 10 16.7 9.5 0.000** 9.7 0.000** 

 Total 22 36.7 38 63.3 51 85.0 9 15.0 48 80.0 12 20.0 16.9 0.000** 12.6 0.000** 

*Significant p ≤ 0.05              **Highly significant p ≤ 0.01              T: T paired Test
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Table (5): Comparison between the total mean score of practice regarding care of mechanically ventilated 

patient skillful handling during pre, post, and follow-up phases among the studied nurses (n=60) 

 

Items 
Pre-test Post-test 

3 months 

follow up F- test P- Value 

x̅ + SD x̅ + SD x̅ + SD 

 Shubra 

Hospital 

Competent 91.2 + 6.7 96.1+ 6.4 96.3+ 6.6 

12.7 0.000** In-competent 68.1 + 3.5 75.5+ 0.71 67.3+ 3.1 

Total 77.3 + 12.6 94.0 + 8.7 92.0 + 12.3 

 Embaba 

Hospital 

Competent 92.0 + 5.4 94.8 + 6.6 95.5 + 6.3 

7.2 0.002** In-competent 68.3 + 5.6 68.3 + 4.9 64.2 + 7.3 

Total 76.6 + 12.7 90.8 + 11.5 89.2 + 14.3 

 Om-Elmasreen 

Hospital 

Competent 89.1 + 7.1 95.1 + 5.6 95.4 + 5.9 

11.5 0.000** In-competent 62.4 + 6.4 68.7 + 5.6 62.0 + 7.1 

Total 70.4 + 14.1 89.8 + 12.1 87.0 + 16.0 

Total 

Competent 90.90 + 6.2 95.3 + 6.1 95.7 + 6.2 

30.0 0.000** In-competent 66.1 + 6.0 70.0 + 5.2 64.1 + 6.2 

Total 74.8 + 13.3 91.5 + 10.9 89.43 +14.2 
                              *Significant p ≤ 0.05                                     **Highly significant p ≤ 0.01                          F: ANOVA Test 

 

 

 

Figure (2): Percentage distribution of total level of practice regarding care of mechanically ventilated 

patient skillful handling during pre, post, and follow-up phases among the studied nurses (n=60) 
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Figure (3):  Scatter dot correlation between cumulative total knowledge and practices regarding the care of 

mechanically ventilated patient skillful handling throughout implementation phases among the 

studied nurses (n=60) 

 

Discussion 

Mechanical ventilation is one of the most 

significant life-saving advancements in medicine; 

nurses caring for patients on ventilators must be 

able to provide efficient nursing care for this 

patient population. Additionally, an effective 

training program for nursing staff will raise the 

standard of nursing care (Stawicki et al., 2020). 

So, the aim of this study is to, assess the 

effectiveness of the in-service training module on 

intensive care nurses’ performance regarding 

mechanical ventilator patients' skillful handling. 

Concerning critical care nurses’ personal 

characteristics; regarding age among the studied 

nurses. The study results illustrated that around 

three-quarters of the age of studied nurses were 

between twenty and less than thirty years old with 

a mean age of 25.95 ± 6.02. From the researcher’s 

point of view, this may be due to most of the 

nurses being newly graduated and most of the 

young, aged nurses able to provide direct care in 

the ICU for patients effectively, while the higher 

age groups of nurses have managerial roles. 

In the same vein, the study was congruent 

with the research result directed at Public hospitals 

in Sana'a City-Yemen by Al-Gunaid (2020), who 

enrolled thesis entitled knowledge and practice of 

intensive care nurses towards weaning criteria 

from MV at public hospitals in Sana'a City-

Yemen, revealed that more than two-thirds of ICU 

nurses age alternated from 20-30 years with a 

mean age± SD, 29.7± 4.5. 

r=0.987 
P=0.000 
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As well, these statistics were in the same line 

with Abd Elkader et al. (2020), in the study 

entitled ‘Effect of Applying Program based 

learning on Nurse’s Performance and self-efficacy 

regarding arterial blood puncture,’ which 

examined 70 nurses working at four Ministry of 

Health-affiliated hospitals—in Port Said General 

Hospital, Elzohor, Elnaser, and Port Fouad 

Hospitals—and found that the average age of the 

sample under study was between 25 and 30 years 

old. 

The bulk of the subjects who were studied 

were female, with a male-to-female ratio of 1:9. 

According to the researcher, this study's 

discoveries may be explained by the fact that 

nursing is a universally feminine profession and 

that men have just recently begun to enter this 

field. In the same vein, the study result was 

supported by a quasi-experimental design 

conducted at Suez Canal University Hospital and 

Ismailia Medical Center, Egypt by Mahfoz et al. 

(2022), which addressed the thesis entitled “The 

effect of design nursing instruction on 

mechanically ventilated children in paediatric 

intensive care units”, and reported that majority of 

the studied participants were female. 

Concerning educational level, about one-half 

of the studied nurses held a secondary school 

degree that is followed by was held a technical 

institute degree while the minority of them held a 

bachelor’s degree. This could be explained in light 

of the known fact that nursing job in Egypt was 

exclusive to females only till a few years ago and 

the number of nurses who graduated from the 

secondary school of nursing was higher than 

technical institute and bachelor’s degree. In the 

same vein, the study was congruent with the study 

result achieved at Public hospitals in Sana'a City-

Yemen by Al-Gunaid (2020), which revealed that 

more than two third of ICU nurses had a diploma 

in nursing and nearly three-quarters were working 

in ICU for 1-5 years. 

Considering years of experience, more than 

two-fifths of the studied nurses had a year of 

experience ranging from sex to equal or less than 

ten years with a mean of   9.63 ± 5.34. From the 

investigator’s point of view, the studied nurses’ 

years of experience were matched with their 

educational qualifications, age, and hiring date. 

Moreover, the study result illustrated that most of 

the studied nurses did not attend training courses 

regarding mechanical ventilation. 

As well, the study statistics were supported by 

a quasi-experimental study result applied at Benha 

Specialized Hospital by Mohamed et al. (2022), 

which analyzed the effect of a competency-based 

training program on nurses' performance regarding 

endotracheal tube suction, and found that The 

average age of the nurses who were the subject of 

the study was 30.26 4.74 years, and most of the 

nurses were female. Furthermore, more than one-

third of nurses had experience ranging from five to 

eight years. A small percentage of them also 

skipped MV training sessions. 

Additionally, the study statistics were in 

accordance with the study published in the Journal 

of Pharmaceutical Negative Results by Ebrahim et 

al. (2023), who reviewed the expected outcomes of 
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nursing care provided to children on mechanical 

ventilation, and discovered that the majority of the 

nurses under study were female and that roughly 

half of them were in the 20–30 age range. 

Additionally, more than two-thirds had less than 

10 years of experience and had not previously 

taken a training course in mechanical ventilation. 

With reference to the total level of knowledge 

about the care of mechanically ventilated patients, 

the present study denoted that during the pre-test, 

more than two-thirds of the research's nurses 

scored poorly on the pre-test when it came to the 

knowledge level of how to care for mechanically 

ventilated patients. According to the investigator, 

the explanation for nurses' lack of understanding 

regarding mechanically ventilated patients may be 

due to a lack of post-graduate continuing education 

courses or programs on the subject, supervision, 

and regular testing of nurses' expertise. 

On the same line, the study statistic was 

consistent with descriptive research performed by 

Abdelsttar et al. (2022), which enrolled thesis 

entitled “Assessment of nursing performance 

toward infection control measures for 

mechanically ventilated patients”, confirmed that 

more than half of the nurses in the study had 

inadequate knowledge of mechanical ventilator 

devices and cared for mechanically ventilated 

patients poorly. This is because the majority of 

nurses focused on general knowledge and infection 

control strategies for MV and patients. 

In the same vein, the study statistics were 

congruent with the study result accomplished at 

Public hospitals in Sana'a City-Yemen by Al-

Gunaid (2020), who uncovered an unsatisfactory 

degree of knowledge about the readiness for 

weaning from MV, the modes of weaning 

intervention from MV, the recommendation 

parameters for weaning intervention, the tolerance 

criterion for weaning criteria, and the weaning 

criteria from MV among more than half of the 

studied nurses. 

On the contrary, the study statistics were 

discordant with the study result conducted by 

Mohammed et al., (2020) who assessed nurses' 

knowledge regarding the prevention of ventilator-

associated pneumonia and found that more than 

half of the nurses had the necessary information 

regarding the ideal patient posture to lower the risk 

of aspiration. 

Considering the total mean score of 

knowledge regarding care of mechanically 

ventilated patients throughout the study, the 

present study reported that the studied nurses 

gained a higher satisfaction level at the post-test 

phase followed by the phase of the follow-up test. 

Moreover, a highly statistically significant 

difference existed between the total mean score of 

knowledge regarding care of mechanically 

ventilated patients during pre-post and pre and 

follow-up tests among the studied nurses at P = 

0.000. According to the researcher's explanation, 

the present difference between pre-post reflects the 

effectiveness of the in-service training module on 

intensive care nurses’ performance regarding 

mechanical ventilator patients. Additionally, the 

presence of a difference between pre and follow-

up tests reflects knowledge retention. 
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In the same direction, the study found was in 

harmony with Mauliandari et al. (2020), who 

evaluated effective teaching-learning method for 

improving ability in arterial blood gases 

interpretation, showed a marked increase in the 

score on interpreting ABGs before and after the 

intervention of the two groups. 

As well the study statistics were in the same 

line with quantifiable study statistics carried out by 

Kumari et al. (2020), which assessed a pre-

experimental study entitled “The effectiveness of 

structured teaching program on knowledge 

regarding arterial blood gas analysis and 

interpretation among staff nurses working in 

selected hospitals of district Mohali, Punjab”, 

summarised that more than three-quarters of the 

participants in the study had good knowledge 

about ABG analysis and interpretation at the post-

test, up from more than two-thirds at the pre-test. 

Additionally, the study statistics is congruent 

with the study result conducted in the trauma ICU 

and emergency ICU at Assiut University Hospital 

by Mahmoud et al. (2020), which studied “the 

effect of an educational program on nurses’ 

performance regarding infection control 

precautions, toward patient on mechanical 

ventilation”, and summarized that nurses 

'knowledge regarding all knowledge component 

infection control in relation to hand washing, 

personal protective equipment PPE, ventilator 

bundle care, and ventilator-associated pneumonia 

showed statistically significant difference before 

and after application of infection control 

precautions. 

Regarding the total mean score of knowledge 

regarding care of mechanically ventilated patients, 

the study result discusses that, during the post-test 

phase, the studied nurses gained a higher mean 

score of knowledge regarding care of mechanically 

ventilated patients followed by the follow-up phase 

as compared with the pre-test phase. Moreover, a 

highly statistically significant difference existed 

between the total mean score of knowledge 

regarding care of mechanically ventilated patients 

during the pre, post, and 3 months follow-up phase 

among the studied nurses at P = 0.000. 

Additionally, throughout the implementation 

phases; Shubra Hospital gained a higher mean 

score of knowledge, followed by Embaba Hospital 

as compared Om-Elmasreen Hospital, respectively.  

As the researcher's Explanation, the decline of 

the mean score of knowledge in the pre-test phase 

may be due to a lack of concern from the authority 

and responsible persons for training the studied 

nurses before demonstrating the training contract 

with El-AMira Fatma, as well as the shortage of 

time and increase workload. while the 

improvement of the mean score of knowledge in 

the post-test phase may be due to studied nurses 

gaining new knowledge by completing the in-

service training module within the nurses’ 

workplace regarding mechanical ventilator 

patients' skillful handling.  

 Moreover, there was a slight decline in the 

follow-up phase as compared with the post-test 

phase. These statistics may be due to the fact that 

studied nurses must be provided with opportunities 

to reflect and apply new knowledge to practice, as 
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this is essential for reinforcing and retaining 

theoretical learning. Additionally, the discrepancy 

in the mean score of knowledge between the three 

hospitals might be due to the differences in the 

availability of institutional policies and procedure 

guidelines, knowledge of nurses, continuing 

education, and equipment between the pre-

mentioned hospitals. 

Additionally, this data was supported by a 

quasi-experimental design conducted at Suez 

Canal University Hospital and Ismailia Medical 

Center, Egypt by Mahfoz et al. (2022), who found 

the existence of statistically significant differences 

between the mean scores of the pre-post-test of 

nurses’ knowledge regarding mechanical ventilator 

in relation to mechanical ventilator definition, risk 

factors, indications, problems, and management. 

This section supported the 1st hypothesis which 

stated that the mean follow-up test knowledge 

scores of the intensive care nurses regarding the 

expert handling of mechanical ventilator patients 

would be significantly higher than the mean pre-

test knowledge scores. 

According to the study apprehensive nurses’ 

practice; more than two-thirds of the nurses 

demonstrated incompetence in the pre-test about 

patient care for those on mechanical ventilation. 

From the perspective of the researchers, the study's 

nurses were between the ages of 20 and 30; most 

of the nurses had just graduated or been hired; half 

of the studied nurses held a secondary school 

degree, while only a minority of the staff had 

bachelor's degrees.; most of the study's nurses had 

not attended training sessions on MV; and lack of 

nurses’ ongoing evaluation with poor 

multidisciplinary healthcare team members 

(nurses–physicians) collaboration. All of these 

factors may have contributed to the lack of practice 

with respect to mechanically ventilated patients. 

In a similar vein, the study's data matched 

those of a descriptive exploratory study completed 

by Abdelsttar et al. (2022), which revealed that 

about two-thirds of the study's participants 

performed infection control procedures for 

mechanically ventilated patients at an inadequate 

level. Additionally, the study statistics were 

consistent with a study by Ebrahim et al. (2023) 

that was published in the Pharmaceutical Negative 

Journal and found that nearly two-thirds of the 

nurses in the study had completely insufficient 

levels of experience in providing MV nursing care 

for children. 

Additionally, the study supported by Botros et 

al., (2019), who reviewed and assess “Nursing 

practice regarding safety measures on 

mechanically ventilated patients”, and summarized 

that none of the study's nurses paid attention to 

alarm noises or examined patients for potential 

reasons of mechanical ventilator alarms. 

In contrast, the study statistics disagreed with 

Afenigus et al. (2021), who studied “The skill of 

suctioning adult patients with an artificial airway 

and associated factors among nurses working in 

intensive care units, in the Amhara region, public 

hospitals, Ethiopia” and found that three-fifths of 

the nurses under investigation do chest physical 

therapy and maintain sterility during endotracheal 
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suctioning procedures to lower the risk of 

pneumonia in mechanically ventilated patients. 

The current study also revealed that the 

examined nurses increased their level of 

competence from the pre-test to the post-test phase 

and subsequently to the follow-up phase. 

Additionally, the relationship between the pre-post 

and pre-follow-up phases revealed a highly 

statistically significant difference in the total mean 

score of practice on the treatment of mechanically 

ventilated patients at P = 0.000. As the 

researcher’s explanation, the newly hired staff 

nurses were full of energy and enthusiasm. 

Nursing continuing education seeks to advance 

practice and knowledge to promote high standards 

of care (Abou Zed & Mohammed, 2019).  

 Moreover, the study statistics were in 

agreement with Sheta and Mohamed (2022), 

which evaluated “The effect of evidence-based 

programs on critical care nurses' performance 

related to care for intubated patients”, published in 

the Egyptian Journal of Health Care and illustrated 

that ICU nurses who follow EBP steps in all 

practice items related to ETT care and suctioning 

including the intubated patient oral care, ETT 

securing or re-taping, and cuff pressure measuring 

were only observed in a quarter of the studied 

nurses, who have a competent level of practice. 

However, after the program was implemented, all 

practices in the same items significantly improved 

to a competent level. While a small drop in 

practice competence was seen following a three-

month follow-up.  

Additionally, a high statistically significant 

difference regarding the overall practice existed 

between the relation of pre-post and pre-follow-up 

phases of the program implementation. While, 

there was no statistically significant difference in 

the total level of nurses' practice between post and 

three months follow-up of the program 

implementation. 

Regarding the total mean score of practice 

regarding care of mechanically ventilated patients; 

the study result summarized that the studied nurses 

gained a higher mean score of practice regarding 

care of mechanically ventilated patients at the 

post-test phase which slightly decreased at the 

follow-up phase up from with the pre-test phase. 

Moreover, a highly statistically significant 

difference existed between the total mean score of 

knowledge regarding care of mechanically 

ventilated patients during pre, post, and 3 months 

follow-up among the studied nurses at P = 0.000. 

Additionally, implementation phases displayed 

that Shubra Hospital achieved a higher average 

practice score, followed by Embaba Hospital up 

from Om-Elmasreen Hospital, respectively. 

As a result, the current study improved nurses' 

overall mechanical ventilation understanding and 

practice. maybe a result of outdated training and 

experience, which can occasionally result in 

medical errors, a staffing shortfall, a lack of 

equipment, inadequate close monitoring and 

reinforcement, and an overburden of the nurse's 

workload. Lastly, programs for ongoing education 

are intended to enhance the standard of nursing 

care and close the gap between scientific 
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knowledge and real nursing performance (Mahfoz 

et al., 2022).  

Additionally, the researchers interpreted the 

difference between hospitals may be reflected as 

the percentage of nurses with bachelor’s degrees 

and the number of older nurses were higher in 

Shubra Hospital followed by Embaba Hospital as 

compared Om-Elmasreen. This section supported 

the 2nd hypothesis which stated that the mean 

follow-up test practice scores of the intensive 

care nurses regarding the skillful handling of 

mechanical ventilator patients would be 

significantly higher than the mean pre-test 

knowledge scores. 

Concerned with the study correlation; the 

present study clarified that a highly statistically 

significant positive correlation existed between 

cumulative total knowledge and practice regarding 

care of mechanically ventilated patients throughout 

implementation phases among the studied nurses. 

It implies that the pre-test phase's nurses had 

inadequate information, which led to inadequate 

practice levels. On the other hand, during post and 

follow-up tests, the studied nurses gained higher 

knowledge and consequently higher practice levels 

Therefore, in order to deliver high-quality 

treatment, nurses must possess the necessary 

knowledge and practical experience. 

The researchers’ perspective view was in 

agreement with Yones et al. (2019), who stated 

that low knowledge among nurses can lead to 

medication errors. As well, the researchers noted 

that safe drug administration is dependent on 

knowledge, attitude, and solid clinical judgment. 

In the same way, the quasi-experimental study 

conducted at Benha Specialized Hospital by 

Mohamed et al. (2022), indicated that a positive 

correlation existed between the total knowledge 

score, total practice, and total attitude score pre 

and post-competency-based training program 

implementation.  In addition to Mohammed and 

Bader (2023), who published in the Egyptian 

Journal of Health Care and illustrated that between 

nurses' procedural practice, understanding of the 

topic, and activities practiced prior to program 

implementation, immediately following it, and 

three months later, there was a highly significant 

statistically positive link about following EBP 

during the procedure implementation.  

In contrast, the study statistics were 

incompatible with a descriptive exploratory 

research study conducted by Ibrahem et al. 

(2021), which reviewed “Arterial blood gases 

interpretation: critical care nurses’ knowledge and 

practices at a university hospital”, confirmed that 

no statistically significant difference existed 

between nurses’ knowledge and practices 

regarding arterial blood gases interpretation at P 

value > 0.05. This section supported the 3rd 

hypothesis that there is a positive correlation 

between nurses' knowledge and practice regarding 

mechanical ventilator patients' skillful handling. 

Conclusion 

Based on the statistics of the current study, it 

can be concluded that applying an in-service 

training module on intensive care nurses' 

performance regarding mechanical ventilator 

patients' skillful handling is extremely effective in 
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promoting the achievement of nurses' knowledge 

level and enhancement of nurses' practice level. As 

well, the majority of the studied nurses gained a 

higher retained level of knowledge and practice at 

the follow-up phase up from around one-third at 

the pre-test phase. Furthermore, a highly 

statistically significant positive correlation existed 

between cumulative total knowledge and practice 

regarding mechanically ventilated patient care 

during pre, post & three months follow-up phases 

of program implementation. 

Recommendations 

 From the previous conclusion, the following 

recommendation is suggested: 

 A further study is to be carried out in different 

settings on a larger sample for a wider 

utilization of the in-service training module, in 

order to attain higher gained performance in 

public hospitals.  

 Implement a periodic evaluation to determine 

the nurses' proficiency for evaluating nurses' 

knowledge and improving nurses' practice. 

 Reassure in-service training courses about 

mechanically ventilated patient care that 

should be obligatory for recently hired nurses. 

 To achieve greater gained performance in 

public hospitals, a future study is to be 

conducted in various contexts on a larger 

sample for wider use of the in-service training 

program. 

Reference  

Abd Elkader, H.M., Shahin, E.S., & El-Ata, A.B.A. 

(2020). Effect of Applying Program-Based 

Learning on Nurse's Performance and Self-

Efficacy Regarding Arterial Blood Puncture. 

American Journal of Nursing Research, 8(2), 

192-198. 

Abdelsttar, A.N., Nasr, H.M., & Mahmoud, F.S. 

(2022). Assessment of Nursing Performance 

toward Infection Control Measures for 

Mechanically Ventilated Patients. Egyptian 

Journal of Health Care, 13(3), 432-445. 

Abou Zed, S. A. F., & Mohammed, A. A. (2019). 

Impact of Nursing Guidelines On Nurses’ 

Knowledge And Performance Regarding To 

Prevention Of Ventilator Associated 

Pneumonia In Neonates. Journal of Nursing 

Education and Practice, 9(10), 1-14. 

Afenigus, A.D., Mulugeta, H., Bewuket, B., Ayenew, 

T., Getnet, A., Akalu, T. Y., & Tsehay, B. 

(2021). Skill of Suctioning Adult Patients With 

An Artificial Airway And Associated Factors 

Among Nurses Working In Intensive Care 

Units Of Amhara Region, Public Hospitals, 

Ethiopia. International Journal of Africa 

Nursing Sciences, 14, 100299. 

Ahamed, S.T. and Mesbah, S.K. (2019). Empowering 

Education: As a New Vision of Nursing 

Education; IOSR Journal of Nursing and 

Health Science (IOSR-JNHS); May. – June; e-

ISSN: 2320–1959.p- ISSN: 2320–1940 Volume 

8, Issue 3 Ser. IV., PP 88-92 

www.iosrjournals.org. 

Ahmed, R.Q., Sobeih, H.S., and  Abdelsalam, S.N. 

(2019). Ventilator Associated Pneumonia 

Bundle among Mechanically Ventilated 

Patient: Nurses' Perception. (Master Degree), 

Medical Surgical Nursing (Critical Care 

Nursing), Ain Shams University; Egyptian 

Journal of Health Care; 20, Volume 9, Issue 2, 

June 2018, Page 264-277; 

DOI: 10.21608/ejhc.2018.20246.     

Al-Gunaid, A. A. M. F. (2020). Knowledge and 

Practice of Intensive Care Nurses Towards 

Weaning Criteria From Mechanical Ventilation 

at Public Hospitals in Sana'a City-Yemen 

(Doctoral dissertation, Al-Razi University); 

April 04, available at 

http://repository.alraziuni.edu.ye/123456789/44

. 

https://journals.ekb.eg/issue_1910_1985_.html
https://dx.doi.org/10.21608/ejhc.2018.20246
http://repository.alraziuni.edu.ye/123456789/44
http://repository.alraziuni.edu.ye/123456789/44


IEJNSR. Vol. 4 (1), 2023 

 

285 

Al-Gunaid, A.A.M.F., Al-Rabeei, N.A.A.  & 

Alwsaby, S.A. (2020). Knowledge and Practice 

of Intensive Care Nurses Towards Weaning 

Criteria From Mechanical Ventilation at Public 

Hospitals in Sana'a City-Yemen; Thesis 

Submitted to the Department of Applied 

Medical Sciences, College of Medical 

Sciences, AL-Razi University. Available at 

http://repository.alraziuni.edu.ye 

/jspui/123456789 

AL-Mugheed, K., Bani-Issa, W., Rababa, M., 

Hayajneh, A.A., Syouf, A.A., Al-Bsheish, M., 

Jarrar, M. (2022). Knowledge, Practice, 

Compliance, and Barriers toward Ventilator-

Associated Pneumonia among Critical Care 

Nurses in Eastern Mediterranean Region: A 

Systematic Review. Healthcare. 2022; 

10(10):1852. 

https://doi.org/10.3390/healthcare10101852 

Alsharari, A.F., Aroury, A.M., Dhiabat, M.H., 

Alotaibi, J.S., Alshammari, F.F., Alshmemri, 

M.S., and Alnawwar, M.A. (2020). Critical 

Care Nurses' Perception of Care Coordination 

Competency for Management of Mechanically 

Ventilated Patients. Journal of Clinical nursing 

29(7), 1341. 

Andres, L.M.C. and Jorge, I.M. (2022): Ventilator 

Management. [Updated 2022 Mar 27]. In: 

StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022 Jan-. Available 

from: 

https://www.ncbi.nlm.nih.gov/books/NBK4481

86/ 

Attia, A.A., Abdullatif, D.A. and Abd-ElGhany, 

S.M.D. (2022): Factors Affecting Weaning of 

Mechanically Ventilated Patients; Egyptian 

Journal of Health Care, 2022 EJHC Vol Vol 

13. No.2; 82-97. Available at 

https://ejhc.journals.ekb.eg/article_228536_188

172.pdf 

Balderrama, D. and Pravikoff, D. (2022). Mechanical 

Ventilation: Preventing Complications – 

Interactive; CINAHL Nursing Guide, EBSCO 

Publishing; March, 26 (Skill Competency 

Checklist)  

Botros, S.S., Mohamed, M.A., & Ahamed, N.A. 

(2019). Assess Nursing Practice Regarding 

Safety Measures on Mechanically Ventilated 

Patients. Assiut Scientific Nursing Journal, 

7(19), 48-57. 

Brackett, D.E. and Sanghavi, D. (2022). Pressure 

Support; Sep 21. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 

2022 Jan–. PMID: 29494013. 

https://pubmed.ncbi.nlm.nih.gov/29494013/ 

Chaghari, M., Saffari, M., Ebadi, A. and Ameryoun 

(2017). Empowering Education: A New Model 

for In-service Training of Nursing Staff; J Adv 

Med Educ Prof. 2017 Jan; 5(1): 26–32. 

Available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/PM

C5238493/ 

Cumpstey, A.F., Oldman, A.H., Martin, D.S., Smith, 

A., & Grocott, M.P.W. (2022). Oxygen 

Targets during Mechanical Ventilation in the 

ICU: A Systematic Review and Meta-Analysis. 

Crit Care Explor. Mar 25; 4(4):e0652. PMID: 

35506014; PMCID: PMC9049025. 

Ebrahim, A.A.E.K., El-Dakhakhny, A.M., & 

AbdElnabi, H.A. (2023). The Expected 

Outcomes of Nursing Care Provided to 

Children on Mechanical Ventilation. Journal of 

Pharmaceutical Negative Results, 733-744. 

Elfaki, B. (2022). Undergraduate Nursing Students' 

Knowledge, Attitude: Care of Patients of 

Mechanical Ventilators; Journal of Algebraic 

Statistics; May; 13(2):58-67. Available at 

https://www.researchgate.net/publication/3609

20020_Undergraduate_Nursing_Students'_Kno

wledge_Attitude_Care_of_Patients_of_Mechan

ical_Ventilators 

Eweas, A.S., Mohammad, S.Y., Jehan Sayyed Ali 

Sayyed, J.S.A., Abd Elbaky, M.M. & 

Bayoumi, M.M. (2020). Application of 

Modified Ventilator Bundle and Its Effect on 

Weaning Among Mechanically Ventilated 

Patients; Minia Scientific Nursing Journal; 

December Vol. (8) No. (1). (Print - ISSN 2537-

012X) (Online - ISSN 2785-9797). Available at 

https://msnj.journals.ekb.eg/ 

article_188052_ac72a6149f6cdb286276670cf0

960fc6.pdf 

https://www.ncbi.nlm.nih.gov/books/NBK448186/
https://www.ncbi.nlm.nih.gov/books/NBK448186/
https://pubmed.ncbi.nlm.nih.gov/29494013/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5238493/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5238493/
https://www.researchgate.net/journal/Journal-of-Algebraic-Statistics-1309-3452
https://www.researchgate.net/journal/Journal-of-Algebraic-Statistics-1309-3452
https://msnj.journals.ekb.eg/%20article_188052_ac72a6149f6cdb286276670cf0960fc6.pdf
https://msnj.journals.ekb.eg/%20article_188052_ac72a6149f6cdb286276670cf0960fc6.pdf
https://msnj.journals.ekb.eg/%20article_188052_ac72a6149f6cdb286276670cf0960fc6.pdf


IEJNSR. Vol. 4 (1), 2023 

 

286 

Gopalan M.,  Rosinger, K. and  Ahn J., (2021). Use 

of Quasi-Experimental Research Designs in 

Education Research: Growth, Promise, and 

Challenges; Volume: 44 issue: 1, page(s): 218-

243 

https://doi.org/10.3102/0091732X20903302 

Hadfield, D.J., Rose, L., Reid, F., Cornelius, V., 

Hart, N., Finney, C., Penhaligon, B., Molai, 

J., Harris, C., Saha, S., Noble, H., Clarey, E., 

Thompson, L., Smith, J., Johnson, L., 

Hopkins, P.A., & Rafferty, G.F. (2020). 

Neurally adjusted ventilatory assist versus 

pressure support ventilation: a randomized 

controlled feasibility trial performed in patients 

at risk of prolonged mechanical ventilation. 

Crit Care. May 14; 24(1):220. Doi: 

10.1186/s13054-020-02923-5. PMID: 

32408883; PMCID: PMC7224141. 

Halpern, N.A. (2022). Critical Care Statistics; The 

Society of Critical Care Medicine (SCCM). 

Accessed December 3, available at 

https://www.sccm.org/Communications/Critica

l-Care-Statistics 

Hassen, K.A., Nemera, M.A., Aniley, A.W., Olani, A 

B., & Bedane, S.G. (2023). Knowledge 

Regarding Mechanical Ventilation and Practice 

of Ventilatory Care among Nurses Working in 

Intensive Care Units in Selected Governmental 

Hospitals in Addis Ababa, Ethiopia: A 

Descriptive Cross-Sectional Study. Critical 

Care Research and Practice, 2023. 

Hickey, S.M.  & Giwa, A.O. (2022). Mechanical 

Ventilation. Treasure Island (FL): StatPearls; 

Jan, 28. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK5397

42/ 

Ibrahem, S.E., Morsy, W.Y.M., Mohamed, R.B., & 

Seloma, Y.A.E. (2021). Arterial Blood Gases 

Interpretation: critical care nurses’ knowledge 

and practices at a university hospital− Kafr-

elsheikh Governorate. Egyptian Nursing 

Journal, 18(3), 120. 

Kara, G. & Temiz, G. (2022). Evaluation of nursing 

care requirements in mechanically ventilated 

patients; J Clin Med Kaz; 19(1):70-76. 

Available at 

https://www.clinmedkaz.org/download/evaluati

on-of-nursing-care-requirements-in-

mechanically-ventilated-patients-11736.pdf 

Krishna, J.R. (2022): Multiple Choice Questions on 

Mechanical Ventilation; JUN 11, Available at 

https://owlcation.com/academia/Multiple 

Choice Questions on Mechanical Ventilation - 

Owlcation 

Kumari, A., Choudhary, R., & Sharma, P. (2020). A 

pre-experimental Study to Assess the 

Effectiveness of Structured Teaching Program 

on Knowledge Regarding Arterial Blood Gas 

Analysis and Interpretation among Staff Nurses 

Working in Selected Hospitals of District 

Mohali, Punjab. Asian Journal of Nursing 

Education and Research, 10(2), 235-239. 

Mahfoz, F.F., El Sayed, H.I., & Ahmed, H.M. 

(2022). Effect of Design Nursing Instruction on 

Mechanically Ventilated Children in Pediatric 

Intensive Care Units. Tanta Scientific Nursing 

Journal, 26(3), 28-43. 

Mahmoud, E.A.E.N., EL-shafie, O.A.E.G., & Abdel-

Aziz, M.A. (2020). Effect of Educational 

Program for Nurses Performance Regarding 

Infection Control Precautions, toward patient 

on Mechanical Ventilation. Assiut Scientific 

Nursing Journal, 8(20), 94-104. 

Mauliandari, R., Sumarwati, M., & Upoyo, S.A. 

(2020). Peer Learning: An Effective Teaching-

Learning Method for Improving Ability in 

Arterial Blood Gases Interpretation.; Nurse 

Media Journal of Nursing; Vol 10, No 3 

DOI: https://doi.org/10.14710/nmjn.v10i3.2866

0 

McCombes, Sh. (2023). Sampling Methods | Types, 

Techniques & Examples; March 27, available 

at 

https://www.scribbr.com/methodology/samplin

g-methods/ 

Mehany, M. , Ahmed, E. & Hassan, A. (2021). 

Nurses' level of competence and reported 

practices among ventilated patients with 

COVID 19. Assiut Scientific Nursing Journal. 

10.21608/asnj.2021.44568.1050. 

Mohamed, A.B., Abdel-Aziz, M.A., Mehany, M.M. 

& Morsy, Kh.M. (2019). Effect of Educational 

Program on Nurses' knowledge and Practice 

https://journals.sagepub.com/doi/full/10.3102/0091732X20903302
https://journals.sagepub.com/doi/full/10.3102/0091732X20903302
https://journals.sagepub.com/doi/full/10.3102/0091732X20903302
https://journals.sagepub.com/toc/rre/44/1
https://doi.org/10.3102%2F0091732X20903302
https://www.clinmedkaz.org/download/evaluation-of-nursing-care-requirements-in-mechanically-ventilated-patients-11736.pdf
https://www.clinmedkaz.org/download/evaluation-of-nursing-care-requirements-in-mechanically-ventilated-patients-11736.pdf
https://www.clinmedkaz.org/download/evaluation-of-nursing-care-requirements-in-mechanically-ventilated-patients-11736.pdf
https://owlcation.com/academia/Multiple-Choice-Questions-on-Mechanical-Ventilation
https://owlcation.com/academia/Multiple-Choice-Questions-on-Mechanical-Ventilation
https://owlcation.com/academia/Multiple-Choice-Questions-on-Mechanical-Ventilation
https://ejournal.undip.ac.id/index.php/medianers/issue/view/2946
https://doi.org/10.14710/nmjn.v10i3.28660
https://doi.org/10.14710/nmjn.v10i3.28660
https://www.scribbr.com/author/shona/
https://asnj.journals.ekb.eg/?_action=article&au=149290&_au=Asmaa+Bakry+Mohamed
https://asnj.journals.ekb.eg/?_action=article&au=149115&_au=Mervat+Anwar+Abdel-Aziz
https://asnj.journals.ekb.eg/?_action=article&au=143013&_au=Mogedda+Mohamed+Mehany
https://asnj.journals.ekb.eg/?_action=article&au=178328&_au=Khaled+Mohamed+Morsy


IEJNSR. Vol. 4 (1), 2023 

 

287 

Caring for Patients on Mechanical Ventilation; 

Assiut Scientific Nursing Journal; December 

2019, Volume 7, Issue 19, Page 131-141; 

DOI: 10.21608/ASNJ.2019.74126. Available at 

https://asnj.journals.ekb.eg/article_74126.htm 

Mohamed, A.E.G., Elaasar, N.H., & Diab, S.M. 

(2022). Effect of Competency Based Training 

Program on Nurses' Performance Regarding 

Endotracheal Tube Suction for Neonates on 

Mechanical Ventilator. Egyptian Journal of 

Health Care, 13(4), 1788-1808. 

Mohammed, F.A., & Badr, N.M. (2023). Effect of 

Oral Care Protocol on Oral Health Status 

among Mechanically Ventilated Patients. 

Egyptian Journal of Health Care, 14(1), 475-

485. 

Mohammed, H.J., Kassi, N.M., Al-Naamy, Y.A.F., 

Abad, R.M., & Jassim, R. K. H. (2020). 

Nurses Knowledge Assessment Concerning 

Prevention of Ventilator-Associated 

Pneumonia. Prof. (Dr) RK Sharma, 20(3), 203. 

Palmore, T., & Bloom, A., (2020). Coronavirus 

disease 2019 (COVID-19): Infection control in 

health care and home settings. Retrieved from 

Up-to-date website: 

https://www.uptodate.com/contents/coronaviru

sdisease-2019-covid-19-infection-control-in-

healthcare-and-home-settings. 

Salcedo, J. & McCormick, K, (2021). SPSS Statistics 

for Dummies; 4th Edition; Kindle Edition; 

Amazon.com Services LLC. Available at 

https://www.google.com/url?sa=t&rct=j&q=&e

src=s&source=web&cd=&cad=rja&uact=8&ve

d=2ahUKEwi39qb3oZn1AhXU5-

www.amazon.com%2FSPSS-Beginners-

Minutes-Interpretation-Statistical-

ebook%2Fdp%2FB09K6VTDC3 

&usg=AOvVaw2Gtw9tzyTzuuiwb_az9o_3 

Saseedharan, S. (2017). MCQs in Mechanical 

Ventilation: A Case-based Approach (with 

Explanatory Answers); 1st edition; 1 January, 

available at https://www.amazon.in/MCQs-

Mechanical-Ventilation-Case-based-

Explanatory/dp/9386150603 

Sheta, A.E.S., & Tantaewy, N.M. (2022). Effect of 

Evidence Based Program on Critical Care 

Nurses' Performance Related to Care for 

Intubated Patients. Egyptian Journal of Health 

Care, 13(1), 1526-1546. 

Stawicki, S.P., Jeanmonod, R., Miller, A.C., 

Paladino, L., Gaieski, D.F., Yaffee, A.Q., & 

Garg, M. (2020). The 2019–2020 Novel 

Coronavirus (Severe Acute Respiratory 

Syndrome Coronavirus 2) Pandemic: A Joint 

American College of Academic International 

Medicine-World Academic Council of 

Emergency Medicine Multidisciplinary 

COVID-19 Working Group Consensus Paper. 

Journal of global infectious diseases, 12(2), 47. 

The United States Centres for Disease Control and 

Prevention (2022(: Ventilator-Associated 

Event (VAE); Device-associated Module; 

January, 

https://www.cdc.gov/nhsn/pdfs/pscmanual/10-

vae_final.pdf.   

Wiegand, D.L. (2017). AACN Procedure manual for 

high acuity, progressive and critical care; 1st 

chapter; 7th edition; American Association of 

Critical Care Nurses; ISBN: 9780323376624   

Williams, L.M. & Sharma, S. (2022). Ventilator 

Safety. Treasure Island (FL): StatPearls; Aug 8, 

available at: 

https://www.ncbi.nlm.nih.gov/books/NBK5260

44/ 

 

 

https://asnj.journals.ekb.eg/issue_8559_9942_.html
https://dx.doi.org/10.21608/asnj.2019.74126
https://www.amazon.com/Jesus-Salcedo/e/B01MZGO69B/ref=dp_byline_cont_ebooks_1
https://www.amazon.com/Keith-McCormick/e/B00G7O2SEY/ref=dp_byline_cont_ebooks_2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi39qb3oZn1AhXU5-www.amazon.com%2FSPSS-Beginners-Minutes-Interpretation-Statistical-ebook%2Fdp%2FB09K6VTDC3
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sanjith+Saseedharan&search-alias=stripbooks
https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://www.ncbi.nlm.nih.gov/books/NBK526044/
https://www.ncbi.nlm.nih.gov/books/NBK526044/

