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Abstract

Basic Life Support (BLS) is one of the most important pieces of knowledge to be mastered by doctors and medical students. Cardiac arrest can affect anyone without any underlying symptoms. BLS can help to reduce the mortality rate due to cardiac arrest when implemented quickly and correctly This study aimed to know the level of knowledge of Basic Life Support (BLS) among medical undergraduate students in the Faculty of Medicine at Udayana University. A cross-sectional descriptive study was conducted among undergraduate students at the Faculty of Medicine, Udayana University, from November 2022 to January 2023 using a 3 section questionnaire that include: 1) basic information on BLS; 2) rescue reflex; and 3) CPR technique and the process. The primary data were analyzed univariately using SPSS version 25 for Windows. A total of 258 respondents participated in this research. It was found that the majority of respondents were women (57.5%) and 86 participants (33.3%) come from the third academic year. 205 participants (79.5%) participants experienced BLS with an adequate level of knowledge of BLS. The average score among the participants is adequate with 175 participants (67.8%) understanding the concepts of BLS. 45 participants (17.4%) achieved a good grade and 38 participants (14.7%) achieved a low grade. There is room for improvement to increase the level of knowledge in BLS among the participants. A BLS course can be integrated into medical students in a fixed period to ensure the knowledge and skills in BLS can be accessed by every medical student.
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[bookmark: _Hlk126665048]INTRODUCTION 
Sudden cardiac arrest is an emergency condition that can cause unexpected death (Taniguchi et al., 2012). Most cases of sudden cardiac arrest have na previous symptoms and can affect everyone, including athletes who are active in sports, although more often in older people 40 years and older (Junaidi, 2021). One of the causes of death due to increased cardiac arrest is that it is not treated immediately if the mechanical function of the heart stops suddenly and can cause death in a few minutes (Manurung & Hutapea, 2022). From research conducted (Wissenberg et al., 2013), lack of knowledge, experience, and confidence to assist in the treatment of cardiopulmonary resuscitation (CPR) at the scene affects the number of cardiac arrest victims receiving initial management of CPR from people around. 
More than half of cardiac arrest deaths occur before victims arrive at the hospital (Kannel et al., 1975). 4 Knowledge and ability to perform basic life support (BHD) management should be owned by everyone (Effendi, 2023). With these skills, it can indirectly reduce risk factors, adverse effects, and severity of cardiac arrest cases, to reduce risk of death and give a good prognosis to the victim.	
Based on previous research conducted (Shin Tyan et al., 2019), in a study conducted with respondents of as many as 138 students in Malaysia, it was found that 71% had a lack of deep science BHD. With the background of these findings, the author is interested in making a study on the level of knowledge of students at the Faculty of Medicine, Udayana University about the level of knowledge BHD.

METHODS 
This study used a quantitative descriptive approach stratified random sampling method with a cross-sectional design that used primary data from respondents. This research was carried out at the Faculty of Medicine, Udayana University from October 2022-February 2023 online.
	The study population was undergraduate students of medical education, at the Faculty of Medicine, Udayana University. The research sample included in the inclusion criteria was active students of the Faculty of Medicine, Udayana University who were willing to fill out the questionnaire completely. The exclusion criteria of this study were students who did not agree in filling out the questionnaire and students who did not fill out the questionnaire completely. Willing respondents were asked to sign an informed consent and fill out a questionnaire containing questions about BHD which was divided into three parts; 1) basic science BHD; 2) rescue reflex; 3) CPR techniques and processes. The reference from this study used a questionnaire from Yousef's research which had previously been tested for validity on this questionnaire (Alghamdi et al., 2021). 
	The variables of knowledge level are categorized into less, sufficient, and good using the Statistical Package for Social Sciences with the formula X < M – 1SD (less), M – 1SD < X < M + 1SD (sufficient), and M + 1SD < X (good). Where M is the mean, and SD is the standard deviation. The total score is obtained from the number of correct answers from the questionnaire (0 – 26 ) and is made in the form of values 0-100 using the formula 100×correct answers / 26. 
	 The data obtained from the questionnaire was then checked to remove incomplete data using Microsoft Excel and data processing and analysis was carried out using SPSS version 25.0. The Chi-Square test is used to see the correlation and significant results between two related variables. The results, frequency distribution, and percentage of data are presented in tabular form.  

RESULTS 
The number of samples in this study was 258 respondents who were undergraduate students of the Faculty of Medicine, Udayana University. In this study, there were 109 male respondents and 149 female respondents, with the average woman getting better scores than men. 86 respondents (33.3%) were students of the class of 2020 or the third year of a medical degree. Based on age characteristics, the age of respondents was dominated by 19 and 20 years old, followed by the age groups of 18 years, 21 years, 22 years, 24 years, 23, and 17 years respectively. Of the 258 respondents, 67.8% got enough scores, followed by 17.4% got the good category, and 14.7% got the less category (Table 1). 
Table 1. Characteristics of the research sample
	Characteristics of Respondents
	N (%)

	Gender
	Male
	109

	
	Woman
	149

	Age
	17 years old
	1

	
	18 years old
	45

	
	19 years old
	77

	
	20 years
	77

	
	21 years old
	42

	
	22 years old
	12

	
	23 years old
	1

	
	24 years old
	3

	 School Year
	2019
	31

	
	2020
	86

	
	2021
	68

	
	2022
	73

	Knowledge Level
	Good
	45 (17,4)

	
	Enough
	175 (67,8)

	
	Less
	38 (14,7)



Table 2. Increased Knowledge of BHD
			Knowledge Level on BHD (n=258)

	Part
	Question
	 Correct answer
	 Correct amount

	
	
	
	n
	%

	Basic science
	1. What does BHD stand for?
	Basic Life Support
	248
	96,1

	
	2. Kepanjangan AED?
	Automated external defibrillator
	247
	95,7

	
	3. Kepanjangan EMS?
	Emergency Medical Services
	247
	95,7

	
	4. 5 Chains Of Survival Adults As Follows, Except?
	Advanced airway placement
	106
	41,1

	
	5. Where should you do a pulse check on an adult?
	 Carotid artery
	103
	39,9

	
	6. Signs of severe airway obstruction include all of the following, except?
	 May wheeze between coughs
	68
	26,4

	
	7. Which are the characteristics of a qualified CPR?
	All of the above
	218
	84,5

	 Rescue reflex
	1. When you find someone unresponsive halfway through, what will be your first course of action? (Note: You are alone there)
	Ensure ambient safety 
	116
	45

	
	2. After making sure someone is not responding when moved and called out loud, what are your actions?
	Contact emergency services
	188
	72,9

	
	3. You and your friend were eating in the cafeteria and suddenly your friend started showing choking symptoms but responsiveness, what was your first response?
	Asking whether or not there is a foreign object directly
	47
	18,2

	
	4. What are the steps of BHD?
	Check the prey, call an ambulance, check the pulse, and start CPR 
	122
	47,3

	
	5. You witness a baby who suddenly chokes while playing with toys. You have made sure that she cannot cry and/or cough. What was your first response?
	Back blow and chest compressions for 5 cycles and open the baby's mouth and try to remove the bend if seen 
	225
	87,2

	
	6. You see a victim being taken out of the river by residents because of drowning, if checked, there is spontaneous breathing, but it is not responsive when called. What was your first action?
	Perform recovery position to the victim
	153
	59,3

	
	7. You notice that your friend suddenly says slurred speech and there is weakness in the area of the right upper extremity. What to do?
	Possible stroke and require thrombolysis, immediately activate emergency services
	174
	67,4

	
	8. Male, 50 years old with complaints of feeling discomfort in the retrosternal chest, sweating profusely, and vomiting. What action should be taken?
	Possible myocardial infarction, immediately activate emergency services, give aspirin tablets, and order is the back first 
	184
	71,3

	CPR techniques and processes
	1. Location for chest compressions?
	The middle of the chest at the bottom of the sternum 
	138
	53,5

	
	2. Location for chest compressions for babies?
	1 finger wide below the putting line
	65
	25,2

	
	3. Ways of breathing assistance to babies?
	Mouth-to-mouth and nose
	92
	35,7

	
	4. Depth of chest compressions in CPR for adults?
	Minimal 5-6 cm
	208
	80,6

	
	5. Depth of chest compressions and CPR for babies?
	4 cm
	99
	38,4

	
	6. Depth of chest compressions and CPR for neonates?
	About one-third of the anteroposterior (AP) diameter of the chest wall
	190
	73,6

	
	7. The speed of chest compressions for adults and infants when CPR is performed?
	100-120x/min
	208
	80,6

	
	8. How often do you have to change roles when performing CPR with 2 rescuers?
	Every 5 cycles
	149
	57,8

	
	9. What is the compression: ventilation ratio in CPR?
	30:2
	208
	80,6

	
	10. When operating an AED, what are the correct steps to follow?
	Turn on the AED, install electrical pads, analyze rhythm, clean individuals, and give a shock 
	105
	40,7

	
	11. How many breaths of relief should be given during CPR for two rescuers in adults with advanced airways attached?
	Every 6-8 seconds
	60
	23,3



Table 2 attaches questions in questionnaires disseminated to respondents. The percentage of correct answers varies from 18.2% to 96.1%, depending on the questions, out of 26 questions, 15 questions get a correct score of >50% and 4 questions get a good score of <30% (Table 2). Of the three question sections, there are 26 questions with part one having 7 questions, part two having 8 questions, and part three having 11 questions. Part one is the basic science of BHD where the questions in the questionnaire used are related to questions such as BHD length, AED length, EMS extension, and Chain Of Survival where respondents Earned the highest grade point average (grade point average of 68.5) compared to parts two (grade point average 58.6) and three (grade point average 53.6 ). So it can be said that students who take this questionnaire understand the basic concepts and knowledge of BHD but have not fully mastered BHD such as CPR techniques and reflexes rescue. This can be seen if the lowest average score of respondents in part three is CPR techniques and processes. Questions related to breathing assistance that should be given to the victim and CPR techniques to infants received low correct scores from other questions.
The level of knowledge showed no statistically significant results with the respondents ' genitals but there were significant results seen from the level of knowledge with the school year, age, and experience related to BHD.

Table 3. Factors related to the level of knowledge about BHD
		Factor
	Category
	Knowledge Level (Score)
	P

	
	
	Less
	Enough
	

	
	
	n
	%
	n
	%
	

	Genitals

	Man
	20
	18,3
	89
	81,7
	0.360

	
	Woman
	18
	12,1
	131
	87,9
	

	Age
	Mean, SD
	20.55
	1.31
	19.5
	1.14
	0.001

	Class/School year
	2019
	10
	32,3
	21
	67,7
	0.00

	
	2020
	19
	22,1
	67
	77,9
	

	
	2021
	4
	5,9
	64
	94,1
	

	
	2022
	5
	6,8
	68
	93,2
	

	BHD Experience
	BSO Campus
	21
	16,5
	106
	83,5
	0.00

	
	Course Materials
	14
	26,4
	39
	73,6
	

	
	Have attended off-campus training
	3
	12
	22
	88
	

	
	Tidak Ada
	0
	0
	53
	100
	



DISCUSSION
From this study, it was found that the level of knowledge of students of the Faculty of Medicine, Udayana University is in sufficient stages and depends on many related factors. Previous research conducted in Perak, Malaysia also obtained almost the same results where BHD science is in sufficient stage but some factors affect students' level of knowledge about BHD such as genitals, experience and training about BHD, student course of study, and student academic year (Myo et al., 2020). 
 Most respondents were obtained from students in the third academic year or class of 2020, where students were in the fifth semester who had begun to get materials related to BHD in the campus education curriculum So this study expects respondents from the class of 2020 to get the highest score among other generations so that the data obtained is not appropriate, researchers feel that there are factors related that may cause a decrease in knowledge from respondents. This finding is supported by research conducted in Thailand where the study saw a decline in science six months after respondents were given BHD training (Srivilaithon et al., 2020). 
Of the 258 respondents, 205 respondents had previous experience with BHD from various sources, and 127 respondents (49.2%) received BHD experience from the campus Autonomous Arts Agency (BSO) which focuses on emergency conditions emergency, and disaster management. 20.5% of respondents received BHD material from lectures, 9.7% of respondents were or had attended off-campus training, and 20.5% of respondents admitted that they did not have experience or had never received BHD material before. Experience in BHD is an important thing for every medical student, experience can prepare someone to face situations that require alertness, retrieval quick, and the right decision. Research by Mutiarasari et., al at the Baluase health facility showed 29 out of 39 participants had the necessary knowledge such as necessary emergency exercises. This is evidenced by the ability of participants to carry out BHD procedures according to SOPs (Mutiarasari et al., 2018). 
 According to the research of Papi et al., conducted in Iran10 obtained the shorter the time since the last training, the better the knowledge produced. This is supported by 11 South African studies arguing that individuals with short periods will have better memory related to CPR knowledge.
	The level of knowledge about BHD obtained at the Faculty of Medicine, Udayana University is sufficient because it is based on several factors, one of which is because the majority of respondents who agree with the questionnaire have obtained Previous BHD training such as from campus organizations that did focus on emergencies so that BHD knowledge has been applied from the beginning. Another influencing factor is the BHD training given to fifth and seventh-semester students so this study cannot be separated from the shortcomings where researchers only assess the stage of science knowledge and are unable to assess the stage of practice that respondents had about BHD such as the study conducted in Thailand8 where the study took six months and assess respondents' skills in carrying out BHD procedures. Another obstacle during the study is where it should be more anticipating the questionnaire carried out so that the number of samples used can be more representative of the population used.
	The science and material of BHD must be disseminated again to medical students so that BHD knowledge does not decline and as an effort to improve health services. This study is an illustration the level of knowledge of students about Basic Living Support so that further research can be carried out to clarify and explore the relationship between related factors with BHD.

CONCLUSIONS 

This study concluded that the majority of students of the Faculty of Medicine, Udayana University have sufficient knowledge about Basic Living Support (BHD) but vary with other factors such as age, and academic year. Source of knowledge, previous experience. Because this study used questionnaires to assess students' knowledge levels, students' skills could not be assessed. Training and provision of material related to BHD must be done more to improve students' knowledge and level of knowledge so that it is useful for the general public.
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