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Abstract 
 

The survival rate is higher among the patients who receive bystander-initiated cardiopulmonary resuscitation just after an out-of-hospital 

cardiac arrest than those who do not. Advanced cardiac life support and BLS must be known to everyone in the community, but especially to 

medical personnel. Our study aimed to assess the knowledge and awareness level of health care providers and all health specialties students 

regarding using AI/Robotics during CPR in Saudi Arabia Hospital. We conducted this cross-sectional study. All health workers from various 

regions of Saudi Arabia who worked in the healthcare sector and have eligibility to perform CPR were targeted. The minimum responses to 

a questionnaire regarding to topic was 1000 participants. The results were analyzed with SPSS 21.0. The study included 1409 participants, 

61.3% were females and 38.7% were males. The majority of respondents are between the ages of 20-30. The majority of individuals have a 

low to moderate level of knowledge, with 36.80% falling into the low knowledge category and 38.60% falling into the moderate knowledge 

category. On the other hand, those with good knowledge account for 24.60% of the population. The majority of individuals have low to 

moderate levels of knowledge. Knowledge score was significantly associated with participants’ age, educational level, job title, and years of 

experience. The integration of AI and robotics in the field of CPR holds immense promise for enhancing the effectiveness and efficiency of 

this life-saving procedure.  
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INTRODUCTION 

One of the modern medical techniques that includes several 

life-saving measures to increase survival rates in the case of 

sudden cardiac arrest is cardiopulmonary resuscitation (CPR)  

[1]. Until a defibrillator and specialized care can be obtained, 

CPR is intended to temporarily maintain circulation sufficient 

to maintain brain function and oxygenation of the heart   [2]. 

Adult out-of-hospital cardiac arrest (OHCA) incidence is 

estimated to be 95.9 cases per 100.000 persons per year [3]. 

However, the survival rate is higher among the patients who 

receive bystander-initiated cardiopulmonary resuscitation 

just after an out-of-hospital cardiac arrest than those who do 

not [4]. Many factors can influence the provision of bystander 

CPR such as arrest location, disability, vulnerability, 

knowledge of CPR, and communication barriers with 

emergency services [5]. Dispatchers support and bystander 

guidance, in addition to removing barriers to performing 

CPR, are promising measures to overcome barriers; training 

dispatchers is less expensive than training the general public 

[6].  Preferably, advanced cardiac life support and BLS must 

be known to everyone in the community, but especially to 

medical personnel [7]. In Europe and the U.S., 1 to 5 

hospitalized patients per thousand require cardiopulmonary 

resuscitation. CPR typically resets the heart and lungs; also, 

it may preserve the patient's circulatory and respiratory 

functioning until they recover [8]. It is important to note that 

CPR increases the chances of survival, but the quality is 

equally as important. CPR improves blood circulation to the 

brain, heart, and other organs. Even with the most successful 

manual CPR, heart output is just 20-30% normal [9]. In 2022, 

research was conducted on CPR knowledge among 

healthcare providers in Saudi Arabia and the result showed 
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that 60% of HCPs in the KSA had an average awareness level 

score of 60%-80% about CPR management methods, which 

may be explained by a lack of literature review by HCPs or 

because the evidence behind CPR is enormous and not 

formally taught in basic life support courses or healthcare 

schools. Although this research project used various 

techniques to evaluate knowledge, we found similar results to 

other KSA student and HCP studies  [10]. The rarity of 

research related to the extent of assessment and knowledge of 

the level of awareness of the medical staff by using artificial 

intelligence/robotics during CPR and its importance in 

developing human health while coping with digital 

transformation in healthcare, which is one of the aspirations 

of the Kingdom’s Vision 2030. The main objective of this 

study is to assess the knowledge and awareness level of HCP 

and all health specialties students regarding using 

AI/Robotics during CPR in Saudi Arabia Hospital. 

 

MATERIALS AND METHODS 

Study Design 
A cross-sectional study was done in accordance with 

STROBE's (Strengthening the Reporting of Observational 

Studies in Epidemiology) guidelines [7]. The dates of this 

study's execution are July 2022 to February 2023.  

 

Study Setting: Participants, Recruitment, and 
Sampling Procedure 
All the health care providers who have eligibility to perform 

CPR and work inside the Kingdom's hospitals, in addition to 

all health specialties who received a BLS course. 

 

Inclusion and Exclusion Criteria 
All healthcare workers who are qualified to perform CPR are 

included in the hospitals of the Kingdom of Saudi Arabia and 

all health specialties. Those who refused to participate in the 

research and the general public who did not work in Saudi 

Arabia hospitals were excluded. 

 

Sample Size 
The size of the sample was calculated by using the formula: 

n= P (1-P) * Zα 2/ d 2 with a 95 % confidence level. N: 

Calculated sample size, z: The z-value for the selected level 

of confidence (1- a) = 1.96. P: An estimated level of 

knowledge and awareness. Q: (1 – 0.50) = 50%, i.e., 0.50. D: 

The maximum acceptable error = 0.05. So, the calculated 

minimum sample size was: n = (1.96)2 X 0.50 X 0.50/ (0.05) 

2 = 384. 

 

Method for Data Collection and Instrument (Data 
Collection Technique and Tools) 
A structured questionnaire was formatted as a study tool. This 

tool was developed after reading a systematic review relevant 

to that topic. The questionnaire is based on quantitative and 

qualitative research variables, which serve as the starting 

point for utilizing the mixing method approach to delve 

deeper into the context of the research subject and, thus, 

achieve the research objective. Before being used in the 

study, the questionnaires were pre-tested for clarity and ease 

of understanding. Accordingly, the final version of the 

questionnaire consisted of 19 classifieds into three main 

sections. The first part included demographic questions such 

as (Name, age, gender, nationality, city, education level, job 

title, place of work, and years of experience) to make sure that 

all workers have their specialties in the health field and this 

leads to an accurate result to achieve the goal honestly. The 

second part includes the awareness of HCPs and Students of 

health specialties about general information about 

AI/Robotics during CPR. The third part asked questions on 

in-depth information about AI/Robotics knowledge. Students 

of health specialties and HCPs participants contributed to the 

electronic survey. 

 

Scoring System 
To assess the levels of various elements of knowledge and 

awareness, the questionnaire was divided into two different 

categories. Respondents received appropriate questions in 

each session; for example, in the Knowledge module, the 

focus was on measuring respondents' knowledge level for 

AI/Robotics during cardiopulmonary resuscitation. Six 

questions were asked in sequence to score both awareness and 

knowledge. The knowledge domain consisted of 6 items. 

Each item had two answer options and a “Not Sure” option. 

Only one of the options was the correct answer. Correct 

answers received one point, and incorrect and “Not Sure” 

answers received zero points. The awareness domain was 

comprised of 6 items on dichotomous Scales the response was 

recorded as ‘yes’, ‘no’, or ‘don’t know’. Depending on 

excellent knowledge or not, 1 mark was given for each correct 

answer. No mark was given if the response was ‘don’t know’. 

The maximum score possible for the section was 6. The total 

score is used to rank the level of knowledge and awareness 

among HCPs based on a high level of knowledge if the total 

questions answered were between (9-12), a medium between 

(5-8), and low-level scores if the total was (4-0). The facts of 

the questionnaire's creation and assessment are disclosed. 

 

Analyzes and Entry Method 
Statistical analysis was performed with the Statistical 

Package for Social Sciences version 21.0 for Windows (SPSS 

Inc., Chicago, IL, USA). Descriptive statistics were used to 

present the demographic data and patterns of answers to the 

different questionnaire items; categorical variables were 

presented as frequency and percentage, whereas numerical 

ones were presented as mean ± standard deviation (SD). The 

overall knowledge score was calculated as the sum of correct 

answers of all the knowledge‑related items. Chi‑square test 

and independent t‑test were used to analyze the knowledge 

level, by comparing the percentage of adequate (overall 

knowledge score ≥40) versus inadequate (score <40) levels in 

each factor category. A P value of <0.05 was considered to 

reject the null hypothesis. 

 

RESULTS AND DISCUSSION 
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The study included 1409 participants, 61.3% were females 

and 38.7% were males. The majority of respondents are 

between the ages of 20-30, accounting for 58.1% of the total. 

Those below the age of 20 make up 6.3%, while individuals 

between 31-40 represent 28.5% of the respondents. The 

remaining age groups, namely 41-50, 51-60, and above 60, 

account for smaller percentages of 5.8%, 1.0%, and 0.4% 

respectively. Regarding nationality, the majority of 

respondents are Saudi, comprising 86.9% of the total. The 

remaining 13.1% are not Saudi. In terms of region, the highest 

number of respondents came from the Eastern region, making 

up 43.1% of the total. The Western region represents 22.5% 

of the respondents, followed by the Central region with 

19.1%. The Northern and Southern regions account for 8.4% 

and 6.9% respectively. When it comes to educational level, 

the majority of respondents are either students (29.8%) or 

have a Bachelor's degree (48.8%). Those with a Diploma 

represent 10.1%, while individuals with a Master's degree 

make up 9.1%. Respondents with a PhD or equivalent degree 

account for 2.3%. 

 

In terms of job titles, the highest number of respondents are 

students (30.0%), followed by nurses (31.4%) and 

administrative staff (6.9%). Other job titles mentioned 

include consultant physician, dentist, emergency medicine 

practitioner, general doctor, laboratory specialist, non-

physician specialist, pharmacist, physiotherapist, resident 

physician, specialist physician, and x-ray technician, each 

representing smaller percentages. Lastly, the data reveals that 

37.3% of the respondents are students, while the majority of 

respondents have less than 5 years of experience (25.2%). 

Those with 5-10 years of experience represent 15.6%, 

followed by individuals with 10-15 years (10.5%), 15-20 

years (5.7%), and above 20 years (5.7%) (Table 1). 

 

Table 1. Sociodemographic characteristics of 
participants (n=1409) 

Parameter No. % 

Age 

less than 20 89 6.3 

20 - 30 818 58.1 

31 - 40 401 28.5 

41 - 50 82 5.8 

51 - 60 14 1.0 

more than 60 5 .4 

Gender 
Male 545 38.7 

Female 864 61.3 

Nationality 
Saudi 1224 86.9 

Not Saudi 185 13.1 

Region 

Central Region 269 19.1 

Eastern Region 607 43.1 

Northern Region 119 8.4 

Southern Region 97 6.9 

Western Region 317 22.5 

Educational level 

Student 420 29.8 

Bachelor’s 687 48.8 

Diploma 142 10.1 

Master’s 128 9.1 

Ph.D. or equivalent 32 2.3 

Job title 

Administrative 97 6.9 

Consultant physician 37 2.6 

Dentist 31 2.2 

Emergency medicine 18 1.3 

General doctor 66 4.7 

Student 423 30.0 

Laboratory Specialist 19 1.3 

Non-physician specialist 89 6.3 

Nurse 442 31.4 

Pharmacist 46 3.3 

Physiotherapist 26 1.8 

Resident physician 46 3.3 

Specialist physician 42 3.0 

X-ray technician 27 1.9 

Years of experience 

Less than 5 years 355 25.2 

5-10 years 220 15.6 

10-15 years 148 10.5 

15-20 years 80 5.7 

Above 20 years 81 5.7 

I’m student 525 37.3 

 

According to the provided data in (Table 2), it is evident that 

a significant number of individuals have heard about the use 

of AI/Robotics to rescue cardiac arrest patients by playing the 

roles of healthcare professionals (HCPs) in hospitals. Out of 

the total respondents, 45% confirmed their awareness of this 

application, while 35.6% responded negatively, and 19.4% 

were unsure. Similarly, a considerable number of respondents 

reported having seen a medical field video demonstrating the 

use of AI/Robotics during CPR. Specifically, 37.9% of 

participants confirmed having watched such videos, whereas 

47.4% responded negatively, and 14.7% were unsure. A 

noteworthy finding is that 41.5% of respondents are aware of 

how AI/Robotics can enhance the quality outcome of CPR, 

while 33.1% indicated a lack of awareness, and 25.4% were 

unsure about the matter. Contrary to popular belief, the data 

suggests that the application of AI/Robotics during CPR is 

not solely limited to developed countries' hospitals. In fact, 

45.3% of respondents acknowledged the use of AI/Robotics 

in this context, while only 14.8% believed it to be exclusive 

to developed countries. Surprisingly, a significant percentage 

of respondents (40%) expressed uncertainty regarding this 

issue. In terms of safety, a substantial number of respondents 

(45.1%) expressed their belief that AI/Robotics have no side 

effects and will not cause harm to patients or healthcare 

workers. However, 34.7% disagreed with this statement, and 

20.2% were unsure. Lastly, the majority of respondents 
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(63.6%) expressed optimism about the possibility of 

implementing the use of AI/Robotics during CPR in hospitals 

in the Kingdom of Saudi Arabia (KSA). Only 10.7% were 

skeptical about its feasibility, while 25.7% were unsure.  

 

Table 2. Knowledge of participants of AI/Robotics 
during CPR (n=1409) 

 Yes No 
Don’t 
know 

Heard about using AI/Robotics to rescue 

cardiac arrest patients by playing the 

roles of HCPs in hospitals 

634 

45.0% 

501 

35.6% 

274 

19.4% 

Seen a medical field video showing how 

to use AI/Robotics during CPR 

534 

37.9% 

668 

47.4% 

207 

14.7% 

Aware of how AI/Robotics improve the 

quality outcome of CPR 

585 

41.5% 

466 

33.1% 

358 

25.4% 

AI/Robotics during CPR are only 

applied in developed countries' hospitals 

638 

45.3% 

208 

14.8% 

563 

40.0% 

AI/Robotics have no side effects and will 

not cause any harm to patients or 

healthcare workers 

489 

34.7% 

284 

20.2% 

636 

45.1% 

Think we can activate the applied use of 

AI/Robotics during CPR in KSA 

hospitals 

896 

63.6% 

151 

10.7% 

362 

25.7% 

 

(Table 3) shows that the results of using AL/Robotics have 

shown that it can avoid ribs rupture by excessive force, 

performed by HCPs and safely protect patients' ribs/heart. 

This is supported by 642 correct answers, which accounts for 

45.6% of the responses. On the other hand, 164 (11.6%) 

respondents provided incorrect answers, while 603 (42.8%) 

were not sure. Effective automatic CPR devices have been 

found to lead to high-quality outcomes and improve patients' 

prognosis for cardiac arrest. This is evident in the 819 

(58.1%) correct answers received. However, 181 (12.8%) 

respondents gave incorrect answers, while 409 (29.0%) were 

not sure. The AI/Robotics system is expected to be more 

effective as it acts and measures data that will be used to 

investigate CPR in the future. This is supported by 777 

(55.1%) correct answers. However, 161 (11.4%) respondents 

provided incorrect answers, while 471 (33.4%) were not sure. 

Traditional CPR may lead to iatrogenic hospital mortality due 

to Tension pneumothorax, Pneumomediastinum, myocardial 

injury, and liver rupture. This was correctly identified by 653 

(46.3%) respondents. However, 174 (12.3%) gave incorrect 

answers, while 582 (41.3%) were not sure. One of the 

advantages of using these devices is the understanding of the 

hemodynamic and physiological responses related to chest 

compression. This was correctly identified by 686 (48.7%) 

respondents. However, 171 (12.1%) gave incorrect answers, 

while 552 (39.2%) were not sure. Finally, CPR by 

AL/Robotics has been found to give a good prognosis and 

reduce iatrogenic in-hospital mortality. This is supported by 

765 (54.3%) correct answers. However, 123 (8.7%) 

respondents gave incorrect answers, while 521 (37.0%) were 

not sure. 

Table 3. Participants’ knowledge of the safety of 
AI/Robotics during CPR (n=1409) 

 
Correct 
answer 

Incorrect 
answer 

Not 
sure 

The result of using AL/Robotics 

will avoid ribs rupture by excessive 

force, performed by HCPs and will 

safely protect patients' ribs/heart 

642 

45.6% 

164 

11.6% 

603 

42.8% 

Effective automatic CPR devices 

will lead to high-quality outcomes 

and improve patients' prognosis 

for cardiac arrest 

819 

58.1% 

181 

12.8% 

409 

29.0% 

The AI/Robotics system will be 

more effective as acts and 

measures data that will be used to 

investigate CPR in future 

777 

55.1% 

161 

11.4% 

471 

33.4% 

Tension pneumothorax, 

Pneumomediastinum, myocardial 

injury, and liver rupture during 

traditional CPR may lead to 

iatrogenic hospital mortality 

653 

46.3% 

174 

12.3% 

582 

41.3% 

The advantage of those devices is 

understanding the hemodynamic 

and physiological related to 

response to chest compression 

686 

48.7% 

171 

12.1% 

552 

39.2% 

CPR by AL/Robotics will give a 

good prognosis and reduce 

iatrogenic in-hospital mortality 

765 

54.3% 

123 

8.7% 

521 

37.0% 

 

(Figure 1) shows that the majority of individuals have a low 

to moderate level of knowledge, with 36.80% falling into the 

low knowledge category and 38.60% falling into the 

moderate knowledge category. On the other hand, those with 

good knowledge account for 24.60% of the population. 

 

 
Figure 1. Participants’ knowledge scores of AI/Robotics 

in CPR 
 

(Table 4) shows that individuals aged 20-30 have the highest 

knowledge scores, with 58.1% falling into the category of 

37%

38%

25%

Low knolwedge Moderate knowledge

Good knolwedge
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good knowledge. On the other hand, individuals aged 51-60 

have the lowest knowledge scores, with only 1% falling into 

the category of good knowledge. When it comes to 

nationality, Saudi individuals have higher knowledge scores 

compared to non-Saudi individuals, with 86.9% falling into 

the category of good knowledge for Saudis, while only 2.8% 

fall into the same category for non-Saudis. In terms of gender, 

males have slightly higher knowledge scores compared to 

females, with 38.7% falling into the category of good 

knowledge for males, while 22.4% fall into the same category 

for females. Regarding region, the data shows that individuals 

from the eastern region have the highest knowledge scores, 

with 43.1% falling into the category of good knowledge. On 

the other hand, individuals from the southern region have the 

lowest knowledge scores, with only 1.6% falling into the 

category of good knowledge. When it comes to education 

level, individuals with a bachelor's degree have the highest 

knowledge scores, with 48.8% falling into the category of 

good knowledge. On the other hand, individuals with a PhD 

or equivalent have the lowest knowledge scores, with only 

0.4% falling into the category of good knowledge. In terms 

of job title, nurses have the highest knowledge scores, with 

31.4% falling into the category of good knowledge. On the 

other hand, administrative professionals have the lowest 

knowledge scores, with only 2.3% falling into the category of 

good knowledge. Finally, in terms of years of experience, 

individuals with less than 5 years of experience have the 

highest knowledge scores, with 25.2% falling into the 

category of good knowledge. On the other hand, individuals 

with 15-20 years of experience have the lowest knowledge 

scores, with only 1.9% falling into the category of good 

knowledge.

 

Table 4. Distribution of knowledge scores based on sociodemographic characters of participants (n=1409) 

 

Knowledge score 

Total (N=1409) P value Low 
knowledge 

Moderate 
knowledge 

Good 
knowledge 

Age 

 

 

 

 

 

 

 

less than 20 

 

36 39 14 89 

0.001 

2.6% 2.8% 1.0% 6.3% 

20 - 30 

 

305 342 171 818 

21.6% 24.3% 12.1% 58.1% 

31 - 40 

 

147 128 126 401 

10.4% 9.1% 8.9% 28.5% 

41- 50 

 

26 29 27 82 

1.8% 2.1% 1.9% 5.8% 

51 -60 

 

2 5 7 14 

0.1% 0.4% 0.5% 1.0% 

more than 60 
2 1 2 5 

0.1% 0.1% 0.1% 0.4% 

Nationality 

 

Saudi 

 

454 462 308 1224 

0.206 
32.2% 32.8% 21.9% 86.9% 

Non -Saudi 
64 82 39 185 

4.5% 5.8% 2.8% 13.1% 

Gender 

Male 
182 229 134 545 

0.067 
12.9% 16.3% 9.5% 38.7% 

Female 
336 315 213 864 

23.8% 22.4% 15.1% 61.3% 

Region 

Northern Region 

 

43 43 33 119 

0.219 

 

3.1% 3.1% 2.3% 8.4% 

Central Region 

 

83 113 73 269 

5.9% 8.0% 5.2% 19.1% 

Eastern Region 

 

238 239 130 607 

16.9% 17.0% 9.2% 43.1% 

Southern Region 

 

39 35 23 97 

2.8% 2.5% 1.6% 6.9% 

Western Region 115 114 88 317 
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8.2% 8.1% 6.2% 22.5% 

Education level 

Student 

 

150 182 88 420 

0.041 

10.6% 12.9% 6.2% 29.8% 

Bachelor’s 

 

250 261 176 687 

17.7% 18.5% 12.5% 48.8% 

Diploma 

 

49 45 48 142 

3.5% 3.2% 3.4% 10.1% 

Master’s 

 

57 42 29 128 

4.0% 3.0% 2.1% 9.1% 

Ph.D. or equivalent 
12 14 6 32 

0.9% 1.0% 0.4% 2.3% 

Job title 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0n-physician specialist 

 

36 41 12 89 

0.001 

2.6% 2.9% 0.9% 6.3% 

Administrative 

 

32 32 33 97 

2.3% 2.3% 2.3% 6.9% 

Consultant physician 

 

16 13 8 37 

1.1% 0.9% 0.6% 2.6% 

Dentist 

 

11 12 8 31 

0.8% 0.9% 0.6% 2.2% 

Emergency medicine 

 

3 8 7 18 

0.2% 0.6% 0.5% 1.3% 

General doctor 

 

27 25 14 66 

1.9% 1.8% 1.0% 4.7% 

I’m student 

 

160 189 74 423 

11.4% 13.4% 5.3% 30.0% 

Laboratory Specialist 

 

3 13 3 19 

0.2% 0.9% 0.2% 1.3% 

Nurse 

 

172 132 138 442 

12.2% 9.4% 9.8% 31.4% 

Pharmacist 

 

15 19 12 46 

1.1% 1.3% 0.9% 3.3% 

Physiotherapist 

 

6 11 9 26 

0.4% 0.8% 0.6% 1.8% 

Resident physician 

 

16 20 10 46 

1.1% 1.4% 0.7% 3.3% 

Specialist physician 

 

15 18 9 42 

1.1% 1.3% 0.6% 3.0% 

X-ray technician 

0n-physician specialist 

6 11 10 27 

0.4% 0.8% 0.7% 1.9% 

Years of experience 

 

Less than 5 years 

 

157 120 78 355 

0.001 

11.1% 8.5% 5.5% 25.2% 

5-10 years 

 

61 78 81 220 

4.3% 5.5% 5.7% 15.6% 

10-15 years 

 

47 61 40 148 

3.3% 4.3% 2.8% 10.5% 

15-20 years 

 

28 25 27 80 

2.0% 1.8% 1.9% 5.7% 
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Above 20 years 

 

37 24 20 81 

2.6% 1.7% 1.4% 5.7% 

I’m student 
188 236 101 525 

13.3% 16.7% 7.2% 37.3% 

 

Incorporating AI/Robotics into the process of CPR 

(Cardiopulmonary Resuscitation) holds immense potential 

for improving the effectiveness and efficiency of this life-

saving procedure. CPR is a critical emergency medical 

intervention performed to revive individuals experiencing 

cardiac arrest, and its success rate heavily relies on the 

promptness and accuracy of the actions taken. By integrating 

AI and robotics, we can enhance the delivery of CPR, 

ultimately leading to increased survival rates and improved 

patient outcomes [11]. 

 

Healthcare workers play a crucial role in ensuring the health 

and well-being of individuals. In emergencies, such as 

cardiac arrests, they are trained to provide cardiopulmonary 

resuscitation (CPR) to save lives. However, with the 

advancements in technology, there has been a growing 

interest in the use of artificial intelligence (AI) and robotics 

in healthcare. These technologies have the potential to 

improve the accuracy and efficiency of CPR, ultimately 

leading to better patient outcomes [12]. 

 

Despite the potential benefits of AI and robotics in CPR, there 

is a lack of knowledge among healthcare workers regarding 

their use. It is essential that healthcare workers are aware of 

these technologies and how they can be integrated into their 

practice to enhance patient care. This includes understanding 

the benefits and limitations of AI and robotics in CPR, as well 

as the proper use and maintenance of these technologies [13]. 

In our study, the majority of individuals have a low to 

moderate level of knowledge, with 36.80% falling into the 

low knowledge category and 38.60% falling into the 

moderate knowledge category. On the other hand, those with 

good knowledge account for 24.60% of the population. In 

recent years, there have been numerous studies conducted to 

assess healthcare workers' knowledge and awareness of using 

AI/Robotics during cardiopulmonary resuscitation (CPR). 

These studies aimed to investigate the level of familiarity, 

understanding, and acceptance of AI/Robotics technologies 

among healthcare professionals in the context of CPR, a 

critical and time-sensitive procedure performed to revive 

individuals experiencing cardiac arrest [14]. The results of 

these studies have provided valuable insights into the current 

state of healthcare workers' knowledge and awareness 

regarding the integration of AI/Robotics in CPR. One such 

study surveyed a sample of 500 healthcare professionals, 

including doctors, nurses, and paramedics, from various 

hospitals and medical institutions [15]. The findings revealed 

that only 30% of the respondents had a basic understanding 

of AI/Robotics in CPR, while the majority (70%) had limited 

knowledge or were completely unfamiliar with the concept. 

This lack of awareness was further highlighted when 

participants were asked about their familiarity with specific 

AI/Robotics technologies such as automated external 

defibrillators (AEDs) or robotic-assisted CPR devices [15]. 

Furthermore, an interesting aspect that emerged from this 

study was the disparity in knowledge and awareness among 

different healthcare professions. Doctors exhibited a higher 

level of familiarity with AI/Robotics technologies, with 45% 

reporting a basic understanding compared to 25% of nurses 

and 20% of paramedics. This discrepancy suggests a need for 

targeted educational interventions to bridge the gap and 

ensure uniform knowledge dissemination across healthcare 

disciplines [16]. 

 

Another study focused specifically on assessing healthcare 

workers' acceptance and attitudes towards AI/Robotics in 

CPR. The researchers administered a questionnaire to a 

diverse group of healthcare professionals, including those 

with varying years of experience and different specialties 

[17]. The results indicated a generally positive attitude 

towards AI/Robotics in CPR, with 60% of respondents 

expressing openness to incorporating these technologies into 

their practice. However, a significant proportion (40%) 

remained skeptical or resistant, citing concerns related to 

reliability, safety, and the potential for human error in 

AI/Robotics systems [17]. 

 

Moreover, another study highlighted the importance of 

training and education in increasing healthcare workers' 

acceptance and confidence in using AI/Robotics during CPR. 

Respondents who had received formal training or had prior 

exposure to AI/Robotics technologies reported higher levels 

of acceptance and were more likely to perceive these 

technologies as beneficial in improving CPR outcomes. 

These results reveal a significant gap in understanding and 

familiarity with these technologies. While some healthcare 

professionals demonstrate a basic understanding and positive 

attitude toward AI/Robotics, a considerable portion remains 

uninformed or skeptical. Targeted educational interventions, 

along with increased exposure and training, are crucial in 

bridging this knowledge gap and fostering acceptance and 

confidence among healthcare workers in utilizing 

AI/Robotics during CPR [16]. 

 

To ensure that healthcare workers are knowledgeable about 

the use of AI and robotics in CPR, training programs should 

be implemented. These programs should cover the benefits 

and limitations of these technologies, as well as the proper 

use and maintenance of AI and robotics equipment. 

Additionally, ongoing education and training should be 

provided to ensure that healthcare workers remain up-to-date 

with the latest advancements in technology [12]. 
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One of the key advantages of employing AI in CPR is the 

ability to provide real-time guidance and feedback to the 

rescuer. AI algorithms can analyze various data inputs, such 

as chest compression depth, rate, and recoil, to ensure that the 

correct technique is being applied. This would help prevent 

common errors, such as inadequate compression depth or 

excessive interruptions, which can significantly impact the 

chances of successful resuscitation. By continuously 

monitoring and providing precise instructions, AI can assist 

both trained medical professionals and laypersons in 

performing CPR correctly, thus increasing the probability of 

a positive outcome [11, 12]. 

 

Furthermore, robotics can play a vital role in the execution of 

CPR by providing consistent and controlled chest 

compressions. Human rescuers may experience fatigue or 

inconsistency in the delivery of compressions over an 

extended period, leading to suboptimal outcomes. Robotic 

devices, on the other hand, can tirelessly and accurately 

administer high-quality chest compressions without any 

variation in force or rhythm. This would ensure that blood 

circulation is maintained efficiently, increasing the chances 

of restoring normal cardiac function [11]. 

 

Additionally, the integration of AI and robotics can facilitate 

the early detection of cardiac arrest and improve response 

times. AI algorithms can analyze various physiological 

parameters, such as heart rate, respiratory rate, and blood 

pressure, to identify patterns indicative of an impending 

cardiac arrest. By continuously monitoring these vital signs, 

AI systems can alert healthcare providers or emergency 

services at the earliest signs of deterioration, enabling quicker 

intervention and potentially preventing cardiac arrest 

altogether. Furthermore, robotic devices equipped with AI 

can be strategically placed in public spaces, such as airports 

or shopping malls, to provide immediate CPR assistance until 

medical professionals arrive, thereby increasing the chances 

of survival for individuals experiencing sudden cardiac arrest 

outside of a hospital setting [12, 13]. 

 

It is important to acknowledge that the adoption of 

AI/Robotics in CPR comes with its own set of challenges and 

considerations. Safety is of paramount importance, and 

rigorous testing and validation processes must be 

implemented to ensure that these technologies perform 

reliably and do not cause harm to patients. Additionally, the 

cost of implementing AI/Robotics in healthcare settings can 

be a significant barrier, and efforts should be made to strike a 

balance between the potential benefits and the financial 

feasibility of such systems [11]. 

 

However, it is important to note that AI and robotics are not 

a replacement for human healthcare workers. These 

technologies should be viewed as tools to assist healthcare 

workers in providing better care to their patients. It is still 

essential for healthcare workers to have a thorough 

understanding of CPR and be able to provide manual 

interventions when necessary [12]. 

 

Automatic CPR devices should be improved by technological 

advancements and a better understanding of the 

hemodynamic and physiological response to chest 

compression including sensor of abnormal vital signs  

Robotic CPR may be performed with greater safety if more 

precise measuring tools and controls were used to adjust the 

massage to the patient's rib cage rigidity or clinical 

presentation [18].  

 

Therefore, the work of these worthy and important studies 

contributes to transforming theoretical research into a 

tangible reality as well as achieving the vision of the 

Kingdom of Saudi Arabia in serving and caring for human 

health without pain. 

 
CONCLUSION 

In conclusion, the majority of individuals have a low to 

moderate level of knowledge. Knowledge score was 

significantly associated with participants’ age, educational 

level, job title, and years of experience. The integration of AI 

and robotics in the field of CPR holds immense promise for 

enhancing the effectiveness and efficiency of this life-saving 

procedure. By providing real-time guidance, consistent chest 

compressions, and early detection capabilities, these 

technologies can significantly improve the chances of 

successful resuscitation and ultimately save more lives. 

However, it is crucial to address safety concerns and consider 

the financial implications to ensure that the adoption of 

AI/Robotics in CPR is both ethically responsible and 

economically viable. With further research, development, and 

collaboration between medical professionals and technology 

experts, we can pave the way for a future where AI/Robotics 

plays a pivotal role in improving the outcomes of CPR and 

emergency medical interventions. 
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