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Abstract: 

Background:  

Cardiopulmonary arrest is one of the most important medical emergencies in the emergency department. The 

knowledge and skills of nurses play an important role in the success of cardiopulmonary resuscitation and 

chance of survival in patients having cardiopulmonary arrest. It is necessary to improve the skills of nurses in 

relation to cardiopulmonary resuscitation by holding training courses. Therefore, this study was conducted with 

the aim of investigating the effect of training on learning cardiopulmonary resuscitation skills in emergency 

nurses. 

Methodology: This semi-experimental single-group study was conducted on 50 nurses working at emergency 

department of 5th Azar Hospital in Gorgan during 2022. The training process was carried out on 25 nurses over 

two consecutive days in a workshop according to the latest cardiopulmonary resuscitation guidelines 2020. Data 

were collected using a standard questionnaire prepared by the North American Heart Association before and 

after the intervention. Then, using SPSS statistical software version 21, the collected data were analyzed by 

descriptive statistics (table, mean and standard deviation) and inferential tests (paired t-test and ANOVA test).  

Result: The mean score of cardiopulmonary resuscitation skill before the intervention was 11.56±2.28 and after 

the intervention was 14.26±2.21. The paired t-test showed a significant difference in the level of learning 

cardiopulmonary resuscitation skills before and after the intervention (P<0.01). The covariance test showed a 

significant difference in the level of learning cardiopulmonary resuscitation skills by removing the effect of 

pre-test (P<0.01, Eta=0.56). So it can be assumed that 56% of the changes in learning cardiopulmonary 

resuscitation skills have been due to the training. 

Conclusion: Considering the effect of training on the learning of cardiopulmonary resuscitation skills in 

emergency nurses, it is necessary for hospital officials and nursing managers to hold in-service training courses 

and check the effectiveness of these courses in order to improve the survival of patients and increase the quality 

of health care workers' performance. 
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Introduction 

Emergency is an important part in the treatment 

of acute and critical diseases (1). 

Cardiopulmonary arrest is one of the most 

important medical emergencies in the 

emergency department (2). Cardiopulmonary 

resuscitation is a practical skill (2), which is 

used to restore the vital function of two 

important organs; “heart” and “brain” (3). With 

every minute of cardiopulmonary resuscitation 

time, the patient's chance of survival decreases 

by 7-10%. So that after 10 minutes, the patient's 

chance of survival is zero (4). According to the 

American Heart Association, starting 

cardiopulmonary resuscitation in the first 3-5 

minutes of cardiopulmonary arrest, in addition 

to increasing the chance of survival, reduces 

the future complications (5, 6). 

The survival rate of patients after 

cardiopulmonary resuscitation is reported to be 

20-30% (7). In Iran, post cardiac arrest death 

rate is more than 90%, and the chance of 

patients being discharged alive from the 

hospital is less than 7% (8). This problem has 

caused negative consequences for patients and 

society (9). The correct and timely 

implementation of cardiopulmonary 

resuscitation can save the lives of many 

patients from death (10). The number of 

successful cases of cardiopulmonary 

resuscitation is one of the important indicators 

of hospital emergencies. The high success rate 

of cardiopulmonary resuscitation indicates the 

success of emergency department (2). Nurses 

are the first members of treatment team who are 

present at the patient's bedside during 

cardiopulmonary arrest (3). Therefore, it is 

necessary for them to have many skills in 

cardiopulmonary resuscitation (9). The level of 

nursing skills plays an important role in the 

success of cardiopulmonary resuscitation and 

survival of patient (11). The lack of skill or 

knowledge of nurses is an effective factors in 

the failure of cardiopulmonary resuscitation 

(12). For this reason, the existence of science, 

efficient training and correct implementation of 

resuscitation process are among requirements 

for the success of cardiopulmonary 

resuscitation (13). Education plays an 

important role in increasing the clinical 

efficiency of nurses and physicians in the 

resuscitation process (3). Training and in-

service courses increase the quality of 

cardiopulmonary resuscitation (14, 15). Staff 

training is a strategic and important issue in the 

development of human resources, because in-

service training increases the level of 

awareness, knowledge and 

occupational/professional skills of employees 

(16, 17). 

Also, the existence of a gap between theory and 

knowledge acquired by clinical nurses is one of 

the important factors in the failure of 

cardiopulmonary resuscitation (18, 19). For 

this reason, it is necessary to provide in-service 

cardiopulmonary resuscitation training based 

on the latest standards (20, 21). Holding 

training/retraining courses is one of the 

important programs of continues nursing 

education in hospitals (22). Thus, this study 

was conducted with the aim of investigating the 

effect of training on learning cardiopulmonary 

resuscitation skills in emergency department 

nurses. 

 

Method 

This semi-experimental study was conducted 

on 50 nurses working in the emergency 

department of 5th Azar Hospital in Gorgan, Iran 

in 2022. The criteria for entering this study 

were; having a history of cardiopulmonary 

resuscitation, and having at least one year of 

work experience in the hospital and emergency 

department. The nurses who were about to be 

retired or nurses who were about to finish their 

supernumerary contract in the next 6 months 

were excluded from the study. The non-random 

convenience sampling method was used for 

sampling in this study. To conduct this study, 

after approving the project by the research 
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council and obtaining the code of ethics, the 

researchers were introduced to the authorities 

of 5th Azar Hospital in Gorgan, which is a 

trauma center. The researchers then, after 

explaining the study objectives, asked the 

emergency nurses to participate in this study. 

The training course was conducted in the 

training hall of the 5th Azar Hospital in Gorgan. 

The training course was held on 2 consecutive 

days, from 8:00 AM to 2:00 PM, and a group 

of 25 nurses were trained each day. The main 

instructor of this course was a senior specialist 

in intensive care nursing and a hospital 

educational supervisor with 23 years of work 

experience, who had more than 15 years of 

experience working in ICU departments. Also, 

a part of the training course was taught by an 

emergency medicine specialist as teaching 

assistant. The educational content of this 

course was compiled based on the reference 

books of emergency medicine, 

cardiopulmonary resuscitation guidelines of 

the American Heart Association and the latest 

guidelines for adult cardiopulmonary 

resuscitation (23-25). These instructions were 

also approved by the Vice-Chancellor of 

Education and Treatment of Golestan 

University of Medical Sciences. The main 

topics coved by this training course included 

familiarization with basic resuscitation skills, 

advanced resuscitation skills, working with 

electroshock device and post-resuscitation 

care. 

In order to measure the learning of 

cardiopulmonary resuscitation skills in nurses, 

a questionnaire with 20 questions was used 

based on the latest guidelines of American 

Heart Association 2020 (24, 25). This 

questionnaire is used to evaluate the knowledge 

of cardiopulmonary resuscitation. The 

questions of this tool include items such as; 

recognition of symptoms, cardio-respiratory 

arrest, examination of the injured, examination 

of the unconscious person, examination of the 

level of consciousness, vital signs, 

medications, positioning of the patient, request 

for help, breathing rate and depth of chest 

compressions, airway management, and use of 

AED. The questions are scored from 0 to 20 

with higher score indicating greater knowledge 

of cardiopulmonary resuscitation. Each correct 

answer is given a score of 1 and each wrong 

answer is given a score of 0. Negative marks 

are not considered for wrong answers.  

To check the validity of this questionnaire, 

after translating the questions, they were given 

to 10 experts of cardiac training courses with a 

master's degree in critical care and 

medical/surgical nursing, as well as 

cardiologist and emergency medicine 

specialist. After checking the validity of its 

content, some questions were changed 

according to the experts’ opinion. Then, the 

questionnaire was given to 10 people (3 nurses, 

2 nurses with a master's degree in nursing, 2 

doc nursing PhDs, 1 cardiologist, 1 emergency 

medicine specialist, and 1 senior health 

education) to determine its face validity. The 

questions of this tool were evaluated in terms 

of appearance and level of understanding. All 

20 questions of this questionnaire had an item 

score of above 1.5. Therefore, the questions 

were kept in the questionnaire. Then, the 

researcher gave the questionnaire to 10 faculty 

members and instructors of cardiovascular 

resuscitation in order to check its content 

validity and determine its content validity ratio 

(CVR). They were asked to choose one of the 

3 options; "necessary", "useful but not 

necessary" and "not necessary" for each item 

and then, those items that had a score of above 

0.62 (based on the Lawshe, 26) were kept in the 

questionnaire. At the end, 20 questions with 

score of above 0.62 were kept in the 

questionnaire.  

In order to measure the content validity index 

(CVI) of the questionnaire, the same 10 experts 

specified the relevance of each item by giving 

it a score of 1 to 4 (1=not relevant, 2=relatively 

relevant, 3=relevant, and 4=completely 
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relevant ( 26). All items obtained the score of 

above 0.79, indicating an appropriate content 

validity index of the questionnaire. To measure 

its reliability, the questionnaire was completed 

and confirmed by 10 hospital nurses, using the 

retest method with a correlation coefficient of 

0.86.   

This questionnaire was completed in two 

occasions; before the implementation of the in-

service training course (at the beginning of the 

intervention) and also at the end of the training 

course (after the intervention). On average, it 

took 15-20 minutes at any time to complete the 

questionnaire. The researcher and the training 

course instructors were present at the time of 

completing the questionnaire and answered any 

doubts and questions that the participants had. 

During the study, the participants were assured 

that their evaluation scores would remain 

confidential in in the nursing office. They were 

also informed that their grades do not have a 

negative effect on their work. The researcher 

prepared and designed educational programs 

with the help of hospital officials to strengthen 

the skills of those participants who obtained 

low scores. The collected data were entered 

into the SPSS statistical software version 21 for 

analysis, using descriptive statistics (table, 

mean and standard deviation) and inferential 

tests (t-pair) at a significance level of 0.05.  

 

Results 

The mean and standard deviation of nurses’ age 

was 26.78 ± 5.17 years and their work 

experience was 3.9 ± 3.02 years. In terms of 

gender, 26% (13 people) of the nurses were 

male and 74% (37 people) were female. The 

mean score of learning cardiopulmonary 

resuscitation skills before the intervention was 

11.56±2.28 and after the intervention was 

14.26±2.21. The paired t-test showed a 

significant difference in the mean score of 

learning cardiopulmonary resuscitation skills 

before and after the intervention (P< 0.01).  

The covariance test showed a significant 

difference in the mean score of learning 

cardiopulmonary resuscitation skills after 

removing the effect of pre-test (P<0.01, 

Eta=0.56). So, it can be assumed that 56% of 

the changes in learning cardiopulmonary 

resuscitation skills have been due to the 

training (Table 1). 

 

Discussion 

The results of present study showed that 

cardiopulmonary resuscitation training 

increased learning in emergency nurses. The 

results of this study are consistent with other 

studies. 

Xu (2022) stated that cardiopulmonary 

resuscitation training increases the quality of 

resuscitation in nurses (14). Ireland (2020) 

argued that cardiopulmonary resuscitation 

training increases the skills of emergency 

personnel (11). Kuckaki (2022) in a study 

showed that training cardiopulmonary 

resuscitation skills, in addition to improving 

the efficiency of nurses, increases the chances 

of survival in patients after CPR (3). Akbari 

(1400) in a study revealed that the basic and 

advanced cardiopulmonary resuscitation 

knowledge and skills of nurses increased 

greatly after the training course (13).  

Rajeswaran (2018) in a study showed that low 

knowledge of cardiopulmonary resuscitation 

skills in nurses leads to a decreased chance of 

patient survival and unsuccessful resuscitation 

(17). Cardiopulmonary resuscitation is 

considered as a life-saving skill and technique, 

and the correct performance of this technique 

increases the patient's chance of survival (27). 

The best time for resuscitation is in the first 5 

minutes of cardiopulmonary arrest, and the 

knowledge and skills of nurses and the 

healthcare team play an important role in the 

success of cardiopulmonary resuscitation (2). 

Therefore, training and providing feedback 

increase the quality of skills and learning (16). 

For this reason, the training method plays a 
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major role in increasing the knowledge, ability 

and skills of nurses performing 

cardiopulmonary resuscitation (28). Any type 

of education can increase learning, but the use 

of new and up-to-date knowledge has a 

prominent role in increasing the quality of 

nursing education (13). 

In general, by reviewing related texts and 

studies, we can see the importance of education 

on improving the scientific knowledge of 

nurses and physicians regarding the correct 

implementation of cardiopulmonary 

resuscitation to save patients' lives and reduce 

post CPR complications CPR (13). Also, 

increasing resuscitation skills in emergency 

nurses plays an important role in the successful 

leadership of nurses in the resuscitation team, 

because the nurses’ experience and skills play 

an important role in successful resuscitation 

(29). One of the limitations of this research was 

the lack of a control group for comparison. 

Investigating the new educational methods in 

learning cardiopulmonary skills is 

recommended in future studies. 

 

Conclusion 

Considering the positive effect of training on 

learning cardiopulmonary resuscitation skills 

in nurses, we can point to the importance of 

regular and in-service cardiopulmonary 

resuscitation training. In addition to training 

and improving the knowledge of learners, the 

nursing managers and hospital officials can 

evaluate the nurses’ level of learning and solve 

their learning problems by using appropriate 

training methods. Increasing the learning and 

skills of cardiopulmonary resuscitation 

increases the chances of survival in patients. 
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Table 

Table 1: The effect of training on learning cardiopulmonary resuscitation skills in emergency 

department nurses 

 

Source of 

variance  

Sum of 

squares 

Degree of 

freedom 

Mean of 

squares 

f-value Level of 

significance 

Eta 

Modified 

model  

136.01 1 126.01 63.02 P<0.01 0.56 

Post-test 

separator  

62.97 1 62.97 29.17 P<0.01 0.37 

Group  136.01 1 136.01 63.02 P<0.01 0.56 

Error  103.01 1 2.15    

Sum  10407 50     

Total  239.62 49     
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