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Abstract

    Training  programs are measures  for providing nurses with theoretical  and practical  information needed for acquiring new skills and to continually improve  their nursing practice .  The aim   of this study was  to  evaluate  the effect  of training   program on  nurses performance regarding  care  for patients  under mechanical ventilator in intensive care units (ICUs) . Research hypothesis 1-Implementing of  training program  affect positively on post -test nurses  knowledge   scores regarding  care  for patients  under mechanical ventilator in intensive care units   compared with pretest. 2-Implementing of  training program  affect positively on post- test nurses  practice scores regarding  care  for patients  under mechanical ventilator in intensive care units compared with pretest . A quasi-experimental research design was utilized to conduct the aim of this study. This study was conducted in   ICUs   at Benha University Hospital. Sample: All available nurses working in ICU at the time of study were included in the study. Two data collection tools were used in the different phases of this study: First tool : Part one, Demographic  characteristics', Part  two, Self-administered questionnaire sheet for nurses to assess nurses’ knowledge. Second tool: Nurses' practice observational checklist based on the designed program . The results of this  study showed that there was   statistical significant improvement in the total  knowledge scores of nurses in all items of the study post implementing the program (P = .000) as compared to pre implementing phase , there was statistical significant improvement in the total  practices scores of nurses in all items of the study post implementing (P =.000) and there was positive correlation between nurses’ knowledge and practice pre  post and follow up   implementation the program  (p value = .000 )  Conclusion: there was a statistically significant improvement in nurses' performance regarding caring of patients under mechanical ventilator in  ICUs  post program  implementation. The study recommended training programs for nurses caring  for  patients under mechanical ventilator in ICUs  should be revised , updated and be available in ICU in both Arabic and English language.       
Introduction :

   Intensive care units  provide special expertise treatments, needed facilities and specially trained healthcare personnel for patients with life-threatening illnesses . Critical care purpose is saving life, reducing degree of illness or disability, minimizing treatment time as well as optimizing recovering prognosis. The patients treated in ICUs are highly at risk of failures or dysfunction of one or more organs that require continuous comprehensive mechanical and pharmacological monitoring and supporting ( Nguyen & Quang,2016). 
     Mechanical ventilation   is required when the respiratory system is incapable of initiating ventilator activity, either because of disease processes or drugs  . When  the underlying disease has improved and respiratory failure stabilizes and begins to reverse, the ventilator should be removed as soon as possible (Kvåle, 2015).  
    Mechanical ventilation (MV) is associated with pain and anxiety, Mechanically ventilated patients are more likely to develop pulmonary infection and pneumonia .  Intubation required for MV hinders patient’s ability to take oral feeding resulting in shifting bacterial strains naturally present in the mouth from being normal flora to pathogenic strains. Intubation bypasses also the normal airway protective mechanisms and acts as a direct route for bacterial invasion to the airway. More-over, critically ill patients have immunological deficiencies because of their illnesses, making them unable to respond to bacterial invasion of the lungs (Ismail & Zahran ,2015) .                                                                        

       Nursing educational needs in critical care are high, including high professional skills, wide knowledge base and good experiences in dealing with critical condition patients. It requires the ability to act and decide precisely  in case of unpredictable situations, the ability to communicate with colleagues, relatives and patients. The working environments are challenging physically and mentally, in which critical care settings can create strong  stress  for both nurses and patients (Goodarzi  et al. 2015)  .                                                                      
Significance of the study: 

   The need for   MV is a frequent reason for admission to  the  ICU  . The principal indications for MV are airway protection and respiratory failure which are considered the most common vital organ failure seen in critically ill patients.  Among ICU patients in the world wide  it has   been estimated that   40–65 % of those patients  need MV during their ICU stay, (  Esteban,   Anzueto  &  Alia, 2011 &( Zamzam , Abd El Aziz Elhefnawy& Shaheen,2015 ).  Studies   conducted in the USA to assess the ventilator use and revealed that 33% of the admitted patients were receiving MV for a mean±SD duration of was  5.9±7.2 days. However, in Egypt the average duration of MV was 12.8±4.9 days (El-Sharkawy, Mohamed& Ali , 2017).                                                                       

Aim of the study
    The aim of this study was  to  evaluate  the effect  of training   program on  nurses performance regarding  care  for patients  under mechanical ventilator in intensive care units, This  was  achieved through the following:                                                                                    

 -Assessing nurses performance (knowledge and practice ) regarding  care  for patients  under mechanical ventilator in intensive care units.                                                                    
-Developing and implementing training   program regarding  care  for patients  under mechanical ventilator in intensive care units .                                                       
- Evaluating the  effect  of training   program regarding  care  for patients  under mechanical ventilator in intensive care units.                                                  
Research hypothesis

The current study hypothesized that :   

1- Implementing of  training program  was affect positively on post- test nurses    knowledge   scores related nurses performance regarding  care  for patients  under mechanical ventilator in intensive care units   compared with pretest.                                                                            
 2-Implementing of  training program  was affect positively on post- test nurses     practice scores related nurses performance regarding  care  for patients  under mechanical ventilator in intensive care units   compared with pretest.                                      .                                                                                         

Research Design :

     A Quasi Experimental design was  utilized  to conduct this research.  
Setting:

     This study was conducted at intensive care units (ICU) at Benha University Hospital.      .

Subjects:

   Convenient sample of   all available    nurses (75) male and female  who are caring for patient under mechanical ventilator , who agreed to participate in the study  and  working in previously mentioned setting were recruited to this study.     
Tools of the study:

     Two  tools was used to collect the necessary data to achieve the aim of the study , tools were constructed, tested and piloted by the researcher to collect data for  the study those are:                                                                                         

Tool  I - Self-administered   questionnaire:-                                                
  Self-administer  questionnaire to assess nurses' knowledge caring  for patient under   mechanical ventilator, it  was  developed by researcher based on reviewing related literature , This tool  was  consisted  of two parts,     
  Part one   :-  Demographic  characteristics which   include ( age, sex,  educational qualification,   years of experience in ICU  and  attending previous training program ).

Part  two :-  .  It was consisted of  nine group  1)  the anatomy and physiology of  respiratory system  ,   2)    indications of  Mechanical ventilator , 3 )   the  complications of  mechanical ventilator   ,   4)    the arterial sample and blood gas analysis , 5)Knowledge  about suction      ,6)  Nursing role , 7)  feeding    ,8)   sterilization of equipment  and   9)    weaning from the ventilator   .  
Tool II- Observational checklist for nursing practice regarding mechanical ventilator,  it was  adapted from  (Lewis  et al .2004 & Burke & Lemone, 2008 & Belal  ,2011)  to assess nurses' practice regarding care  for patient under    mechanical ventilator, it contain the following items 
Training  Program:

Program was  developed by researcher based on reviewing related literature (Lewis, Heitkemper, Dirksen & Bucher 2014) & (Burke & Lemone, 2014 )& ( Belal ,  2011).

    The program effect was  evaluated and compared the result of   nurses ' level of knowledge and practice between  pre implementation , immediately and  after one month  after program  implementation to improve nurse knowledge and practice.

The program was consisted  of five parts  :

Part  one it include anatomy  and physiology of respiratory system , Part two it include mechanical ventilator(indications, modes ,alarms and complications). Part three it include (endotracheal tube ,tracheostomy tube and arterial blood gases ). Part four (it include role of nurse before ,during and after mechanical ventilator and role of nurse before ,during and after weaning from mechanical ventilator ). Part five it include practices (hand washing ,endotracheal tube care ,tracheostomy care ,nasogastric tube feeding ,monitor, pulse oximeter, ,arterial blood sample ,weaning from mechanical ventilator , oxygen therapy ) .

Statistical design:

All data were organized, entered and analyzed using appropriate statistical significance tests. The data were collected, coded and entered to computer. The data were analyzed by using Statistical Package for Social Sciences(SPSS), soft-ware program version 20, which was applied   statistical significance and associations were assessed using chi-square test and coefficient correlation to detect the relation between the variables (P value).
Results :
Demographic characteristics  of the studied subjects. 
Table(1): distribution of the studied subjects related to their  demographic characteristics  (no=75) .  

	%
	No = 75
	Demographic Characteristics

	41.3
58.7
	31
44
	≤25 years 

>25 years

	Age   


	30.7
69.3
	23
52
	Male 
Female 

	Gender

	76.0
24.0
	57
18
	Married
Not Married


	Marital status 


	56.0
44.0
	42
33
	Nursing institute     

Bachelor of nursing


	Qualifications


	73.3
26.7
	55
20
	1- <5 years
5- <10 years


	Years of Experience


	44.0
56.0
	33
42
	Yes

No

	Attending previous  training program about MV


As can be seen from  the   table,  More than  half  (58.7%)  of the studied subjects were  at age   >25 years, More than two thirds were female (69.3%)  . More than three fourth (76.0%)were married, More half of studied subjects  ( 56.0%) were graduated  from nursing institute. Nearly three quarter  of studied subjects  (73.3% )  had years of experience in intensive care unit  from   1-<5years.  Nearly two thirds  of studied subjects  (65.0%)   did  not attend  previous  training program about mechanical ventilator.
Part IV :Relation between total nurses' knowledge score , total nurses' practice score  and demographic characteristics .Table 2:Relation between total nurses' knowledge score and demographic characteristics(n=75).

	P 2
	(x2)

2
	P 1
	(x2)

1
	Post one month 
	Immediate post 
	Pre
	Demographic characteristics  




      Total knowledge

	
	
	
	
	Unsatisfactory
	Satisfactory  
	Unsatisfactory
	Satisfactory  
	Unsatisfactory
	Satisfactory  
	

	
	
	
	
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	

	828.
	047.
	576.
	313.
	37.0
	17
	34.5
	10
	40.0
	8
	47.3
	26
	42.7
	32
	0.0
	0
	≤25 years
	Age 

	
	
	
	
	63.0
	29
	65.5
	19
	60.0
	12
	52.3
	29
	57.3
	43
	0.0
	0
	>25 years
	

	477.
	506.
	1.000
	000.
	17.4
	8
	24.1
	7
	40.0
	8
	40.0
	22
	42.7
	32
	0.0
	0
	Male
	Gender

	
	
	
	
	82.6
	38
	75.9
	22
	60.0
	12
	60.0
	33
	57.3
	43
	0.0
	0
	female
	

	477.
	506.
	940.
	006.
	17.4
	8
	24.1
	7
	30.0
	6
	30.6
	17
	21.3
	16
	0.0
	0
	Married
	Marital status 

	
	
	
	
	82.6
	38
	75.9
	22
	70.0
	14
	69.1
	38
	78.7
	59
	0.0
	0
	Not Married
	

	717.
	132.
	888.
	020.
	54.3
	25
	58.6
	17
	60.0
	12
	58.2
	32
	53.3
	40
	0.0
	0
	Nursing institute 
	Qualifications

	
	
	
	
	45.7
	21
	41.4
	12
	40.0
	8
	41.8
	23
	46.7
	35
	0.0
	0
	Bachelor  of nursing 
	

	850.
	036.
	163.
	1.948
	73.9
	34
	75.8
	22
	60.0
	12
	76.4
	42
	73.3
	55
	0.0
	0
	1- <5 years
	Years of Experience

	
	
	
	
	26.1
	12
	24.1
	7
	40.0
	8
	23.6
	13
	26.7
	20
	0.0
	0
	5- <10 years
	

	635.
	226.
	464.
	535.
	43.5
	20
	37.9
	11
	55.0
	11
	45.5
	25
	42.7
	32
	0.0
	0
	Yes
	Attending previous  training 

	
	
	
	
	59.5
	26
	62.1
	18
	45.0
	9
	54.5
	30
	57.3
	43
	0.0
	0
	  No
	


x2(1): Difference between  satisfactory and unsatisfactory score  pre and immediate post program

     x2  (2): Difference between  satisfactory and unsatisfactory score  pre- program and post one month 
     P1: Probability of difference between pre-program and immediate post-program.

     P2:   Probability of difference between Pre- program and post one month

Statistically significant difference at <0.05                                                  Highly statistically significant difference at < 0.001

    This table2  shows  that ,  there was no   relation betweendemographic characteristics( age , sex, marital status,qualifications , years of experience and attending previous  training program about  M V  )   at pre ,immediate post program implementation  and  knowledge score  pvalue at (.576, 1.000 , .940, .888, .163 , .464 respectively ). And  there was no   relation betweendemographic characteristics ( age , sex, marital status, qualifications , years of experience and attending previous  training program about  M V  )   at pre ,   post one month    program implementation  and  knowledge score ( p value at  .828,  .477, .477,  .717, .850, .635 respectively ).
Table 3:Relation between total nurses' practice  score  and demographic characteristics (n=75):
	P 2
	(x2)

2
	P 1
	(x2)

1
	Post one month 
	Immediate post 
	Pre
	Demographic characteristics  
Total practice 


	
	
	
	
	Unsatisfactory
	Satisfactory  
	Unsatisfactory
	Satisfactory  
	Unsatisfactory
	Satisfactory  
	

	
	
	
	
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	

	009.
	6.847
	239.
	1.384
	50.0
	28
	15.8
	3
	50.0
	14
	36.2
	17
	41.3
	31
	0.0
	0
	≤25 years
	Age 

	
	
	
	
	50.0
	28
	84.2
	16
	50.0
	14
	63.8
	30
	58.7
	44
	0.0
	0
	>25 years
	

	 028.
	4.855
	005.
	7.855
	37.7
	21
	10.5
	2
	50.0
	14
	19.1
	9
	30.7
	23
	0.0
	0
	Male
	Gender

	
	
	
	
	62.5
	35
	89.5
	17
	50.0
	14
	80.9
	38
	69.3
	52
	0.0
	0
	female
	

	 005.  
	8.036
	474.
	512.
	32.1
	18
	0.0
	0
	28.6
	8
	21.3
	10
	24.0
	18
	0.0
	0
	Married
	Marital status 

	
	
	
	
	67.9
	38
	100
	19
	71.4
	20
	78.7
	37
	76.0
	57
	0.0
	0
	Not Married
	

	003.
	9.100
	878.
	024.
	66.1
	37
	26.3
	5
	57.1
	16
	55.3
	26
	56.0
	42
	0.0
	0
	Nursing institute 
	Qualifications

	
	
	
	
	33.9
	19
	73.7
	14
	42.9
	12
	44.7
	21
	44.0
	33
	0.0
	0
	  Bachelor  of nursing 
	

	522.
	410.
	183.
	1.773
	71.4
	40
	78.9
	15
	82.1
	23
	68.1
	32
	73.3
	55
	0.0
	0
	1- <5 years
	Years of Experience

	
	
	
	
	28.6
	16
	21.1
	4
	17.9
	5
	31.9
	15
	26.7
	20
	0.0
	0
	5- <10 years
	

	000.
	12.613
	011.
	6.546
	32.1
	18
	78.9
	15
	25.0
	7
	55.3
	26
	44.0
	33
	0.0
	0
	  Yes
	Attending previous  training 

	
	
	
	
	67.9
	38
	21.1
	4
	75.0
	21
	44.7
	21
	56.0
	42
	0.0
	0
	No
	


x2(1): Difference between  satisfactory and unsatisfactory score  pre and immediate post program

     x2  (2): Difference between  satisfactory and unsatisfactory score  pre- program and post one month 
     P1: Probability of difference between pre-program and immediate post-program.

     P2:   Probability of difference between Pre- program and post one month

Statistically significant difference at <0.05                                                  Highly statistically significant difference at < 0.001

Table(3),this table shows  that , there was   significant statistical relation between total practice score anddemographic characteristics(gender  , attending previous  training)at  pre and immediate  post( p values at  .005  , .011 respectively). There was   significant statistical relation between total practice score anddemographic characteristics (age,gender, marital status, qualifications , and attending previous  training)at pre and post one month ( p values at.009, .028, .005, .003,  .000 respectively) . 
Discussion :
The present study revealed that nearly half  the  studied nurses age  ranged from twenty to twenty five years old.  This results in agreement with  Ahmed and Abosamra(2015),in study entitled as "Knowledge of Critical Care Nurses Regarding Evidence Based Guidelines for Prevention of Ventilator Associated Pneumonia " who illustrated that nearly  half of the studied nurses  age were  ranged from twenty to twenty five years old.                                                                                         

    As regarding to the gender  the present study revealed that more than two thirds were female. This results   support by  Labeau et al .( 2008)who stated that the majority of study sample were female because most of female had intimate and passion feelings more than male toward intensive care units .                                                                                  

    The present   study indicated that  more than half of studied subjects   were graduated  from nursing institute . From the researcher point of view the secondary school became five years instead of three years and its name changed to   become institute  .  This result in agreement  with kandeel and  tantawy (2012)   in the study about " current practice for  prevention of ventilator associated pneumonia in ICUs ", who reported that  more than one third  off the nurses in  their study had nursing  institute degree.   The study results revealed that   more than  half of studied subjects   were graduated  from nursing institute ,this result supported by  Alsultani  (2006) in his study   which mentioned that majority of the sample were   from nursing institute graduate working in intensive care unit .                                                                                                   
       As regarding to  nurses years of experience more  than two  thirds had years of experience in intensive care unit  from   1-<5years. This disagreement with  Haza'a etal .  (2015  ) in study entitled with "Impact of educational training program  on nurse's performance for patient undergoing endotracheal tube  who clarified that about two thirds  of them were having work experience ranged from  5<10 years .                                                                                                              

     In addition more than half   of studied subjects   did not take    previous  training program about mechanical ventilator .This result was in agreement with Varghese and Moly  (2016) in study about "Exploratory study  on the  knowledge and skills of critical care nurses  on endotracheal suctioning"  who noted that more than three quarter of the participants did not attend training program  before. As stated by Cleveland  (2015) who emphasized   that the  training    programs  were  essential  to nurses and  help  them  in taking  the responsibility of working in critical units to identify the rules and responsibilities ,Also  training programs and workshops have a positive reflect on nurses self-confidence.                                                                                                                
Regarding correlation between total knowledge in pre post follow up implementation and  total practice  in pre post follow up implementation the result of current study revealed that there were significant correlation . This results was in agreement with Ross and Crumper ( 2007) who illustrated in study entitled " the impact of an evidence based practice education program on the role of oral care in the prevention of ventilator associated pneumonia intensive and critical care nursing " that providing education increase the frequency of performing practices and consequently improve the quality of care for mechanically ventilated patients.                                                                                  This result was in disagreement with  Abd Elbaky  et al.  (2015)in study entitled  as "Improving  internship knowledge and performance   about oral  hygiene   bundle for mechanically ventilated patients "  who clarified that there were no correlation between the pre and post educational intervention and their performance . And also in disagreement with  Sharma, Sarin and   Kaur    (2014)  in study entitled "effectiveness of endotracheal suctioning protocol in terms of knowledge and practice of nursing personal"  who concluded that there were  no significant relationship between pre implementation  knowledge and practice score and post  implementation  knowledge and practice score .                                                            

       This study revealed that the total nurse knowledge regarding care  for patients  under mechanical ventilator in intensive care units was improved in post implementation and follow up  phases than pre- program implementation phase . This might be  related to  positive effect of   the training program in nurse knowledge and practice . This agreement with Subramanian et al. (2013) in  study about" impact of education on ventilator –associated pneumonia in intensive care unit  Singapore "  who  reported that there was significant difference among the phases of educational program intervention.                                                                           
Conclusion:

Based on the findings of the current study, it could  be concluded that:

   The minority of the studied nurses had  satisfactory  total knowledge score  regarding  care  for patients  under mechanical ventilator in intensive care units   pre-  program  implementation , while the majority of the studied nurses had  satisfactory  total knowledge score  regarding  care  for patients  under mechanical ventilator in intensive care units   post   program  implementation   . In addition the majority of the studied nurses had unsatisfactory  total practice  score regarding  care  for patients  under mechanical ventilator in intensive care units   pre-  program  implementation while the majority of the studied nurses had un satisfactory  total practice  score regarding  care  for patients  under mechanical ventilator in intensive care units post   program  implementation.  Also there was  correlation between nurses’ knowledge and practice pre  post and follow up   implementation the program.

Recommendations : 

Based on results of the present study the following recommendations can be suggested:

1- Program of nursing care for    patient under mechanical  ventilator   should be revised ,updated and to be available in intensive  care units in both Arabic and English language.

2- Continuous evaluation of nurses' knowledge and practice is essential to identify their needs in intensive  care units about mechanical ventilator . 

3- In-service training program must be developed based on need assessment for nurses in relation to mechanical ventilator.

4- The appropriate equipment and supplies necessary for practice must be available for all nurses at all times.

5- Provision of adequate supervision of nurses during their practice and providing teaching on spot with motivation and feedback.

     6-Further study is needed to apply the program  with larger sample size &                            

         evaluate its      impact on nurses’ performance regarding caring for patients 
       under mechanical  ventilator.
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