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ABSTRACT 
 
Introduction:  
Cardiovascular deaths (CVD) is the leading cause of mortality in India. Basic Life Support (BLS) training of target 
groups can help in reducing mortality and morbidity in out of hospital cardiac arrests. High school students are 
uniquely positioned for this training through a structured learning program, but very is known about high school 
students’ awareness of BLS. 
Aim: This study aims to understand the awareness about BLS and cardiopulmonary resuscitation (CPR) among high 
school students. 
Methods: A questionnaire-based survey about awareness and willingness to learn BLS and CPR was sent online to 
120 students of an urban high school. 
Results: A total of 114 students with a mean age of 15.2 +1.8 years responded. 48 students were male (42%) and 66 
students were female (58%). Only 38% of participants had previously heard about BLS. A vast majority of students 
correctly answered the full form of BLS (88%), Advanced Cardiac Life Support (ACLS) (94%), and CPR (99%). 
However, relatively few students (10%) had a BLS-certified family member and 64% of students chose the wrong 
option for national medical emergency helpline. Despite these numbers, this student population indicated willingness 
for training in BLS (79%) and willingness to perform CPR in future (78%). When asked who they would prefer to be 
trained in BLS by, 67.5% believed healthcare workers would be most appropriate. 
Conclusion: Although there is an overall lack of awareness of BLS amongst high schoolers, they show signs of will-
ingness to learn BLS and apply their skills in potential lifesaving situations. 
 

Introduction 
 
Cardiovascular deaths (CVD) continue to remain the leading cause of mortality in India with the age‑standardized 
CVD death rate of 272/100,000 population in India, which is higher than the global average of 235/100,0001. Of these, 
out of hospital cardiac arrest (OHCA) constitute a majority of sudden deaths from cardiac causes1,2. A study3 to eval-
uate outcomes of OHCA showed that the survival rate to hospital admission was 32.5%, and the overall survival rate 
to hospital discharge was only 5.8%3. With increasing prevalence and rising incidence of cardiovascular diseases, 
mortality rates are only going to climb higher2,4. Emergency medical attention immediately following a cardiac arrest 
thus will become an important determinant of survival. 

Studies have shown that timely Cardio-Pulmonary Resuscitation (CPR) administered even by laypersons 
who are skilled in Basic Life Support (BLS) can improve survival and prevent long term neurological damage and 
other health consequences5,6. In a developing country like India, even as healthcare infrastructure, emergency medical 
system (EMS) and overall health awareness is improving, there is a need to spread more awareness and train specific 
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population groups in BLS and emergency medical aid through both conventional and novel teaching methods2,3. The 
American Heart Association (AHA) and International Liaison Committee on Resuscitation (ILCOR) emphasize that 
anyone aged 12 years and above can and should get BLS certified6,7.With their basic scientific knowledge, higher 
learning abilities and enthusiasm, high school students lend themselves well to structured group learning through mass 
BLS certification programs that will allow for ample potential for future upskilling and reinforcement.  

A key concept in such a situation is the “chain of survival” which includes early recognition of cardiac arrest 
and activation of the emergency response system, immediate high-quality cardio-pulmonary resuscitation, rapid de-
fibrillation, basic and advanced EMS and advanced life support and, post arrest care7. Out of these, the ones that take 
place earlier in cardiac events - recognition of cardiac arrest and initiation of CPR (carried out by lay rescuers or 
bystanders) – have a significant impact on survival5,6. The delivery of pre-hospitalization care and its effect on the 
neurological outcome is time sensitive; for every minute a person with OHCA does not receive CPR and defibrillation, 
the chance of survival reduces by 7-10%6. Thereby, bystander CPR becomes one of the cornerstones of management. 
Despite this, less than 1% of the general population can perform it effectively5. These numbers can be improved only 
if larger sections of the population get trained in BLS, which is difficult in resource limited country like India. In 
resource limited countries, BLS certification courses should be targeted to specific sections of the population such as 
police, transport personnel, school teachers and even high school students who would not only volunteer to perform 
CPR without much hesitation but also might be able to galvanize resources more efficiently for quicker assistance8. 

Adequate BLS training, post training skill tests, certification and retraining at regular intervals revealed better 
performance from the participants in some of the studies9-11. Dedicated national health programs, resource and budg-
etary allocation for training programs, initiatives of the education department, media campaigns and the use of novel 
methods can contribute to heightened and longitudinal dissemination of BLS and AED (Automated external defibril-
lator) knowledge and usage especially among high school students12,13. Surveys have shown that high school students, 
who indicate a preference to learn BLS from doctors or other medical professionals, have been effectively trained in 
BLS by peers and school as shown by Chamdawala et al14 and Lukas et al15, who demonstrated peer and school teacher 
assisted BLS learning where groups of senior school students got trained in batches and subsequently imparted the 
same training to the junior batches. This parameter could serve as a relevant benchmark for developing nations where 
enough resources and funds are lacking.  

 Although novel learning techniques like smart phone based learning applications, online courses, video mod-
ules, and AVATAR based virtual reality programs can be used to supplement conventional CPR learning techniques, 
mannequin based and physical interaction with instructors will continue to remain the gold standard method14,16. Stud-
ies have also demonstrated barriers in implementation of BLS skill such as panic, fear of causing harm, contracting 
illness from the sick person, lack of confidence, the fear of making mistakes, legal issues and being uncomfortable 
with providing mouth to mouth resuscitation13,14,17. Some of these barriers can be overcome by reassurance and re-
training, while the alternative option of hands only (cardiac compressions only) CPR has also been approved by the 
American Heart Association (AHA)13.  

Involving high school students in BLS training is anticipated to increase the number of adults who are trained 
in CPR in the future. Adolescents are not only a captive audience but are also often present at the scene of medical 
emergencies such as homes, malls, stadiums, theatres, airports and stations. Furthermore, high school is a time when 
students develop skills necessary for their future and BLS certification is certainly among the vital life skills. Schools 
provide excellent and regulated access to a large cross-section of the population and with the regimented and structured 
learning processes that are already in existence, BLS training accompanied by certification becomes an extension of 
the same process12,13.  

While some studies17-19 have shown poor awareness and knowledge about BLS among high school students, 
other studies20-22 have demonstrated a higher knowledge of BLS and AED with willingness and motivation to learn 
and perform CPR. There is lack of data on the awareness about BLS amongst high school students in India and our 
study aims to evaluate this in an attempt to guide future strategies for BLS certification programs. 
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Methods 
 
A survey in the form of a 10-point questionnaire was sent out to high school students from an urban school to under-
stand their knowledge and awareness on the concept of Basic Life Support. The data was collected on Google forms 
and results were plotted as pie charts or bar charts using the same software. The survey was sent and responded 
anonymously to safeguard data privacy.  The survey was deployed on January 2, 2022 and data was collected until 
February 2, 2022. All data shall be kept confidential until analyses were completed, and destroyed after the stipulated 
period. 
 

Results  
 
Our 10-question survey received 114 responses from 120 participants. 58% were females and 42% males, with 56.8% 
of the participants in the age group 14-16 years, 15.3% in 12-14 years, 10.8% in 16-18 years and 9% in 18-20 years 
group. 46.5% of the participants had never heard of BLS before, while 38.6% had previously heard about BLS, with 
the remaining (14.9%) unsure what BLS was (Fig. 1). A majority of the participants (87.7%) correctly guessed the 
full form of BLS as Basic Life Support while 6.1% chose the incorrect option “Basic Life Skill.” 93.9% of the partic-
ipants knew the full form of ACLS correctly. Almost all of the participants (99.1%) correctly selected the full form of 
CPR as cardio-pulmonary resuscitation. For 60.5% of the participants, no one in their family was BLS certified, while 
10.5% of the participants had a BLS certification in their family, with the remaining 28.9% unsure.  

Only 31.6 % participants selected the correct national emergency number (112), 51.8% of the participants 
selected the incorrect option (108-disaster management), while 16.6 % wrongly selected 102 (ambulance). 77.3% of 
the participants would be willing to perform CPR as a bystander, while 12.8 % would base their decision on the 
situation, 5.9% were not certain and 4% of the participants said no to perform this (Fig. 2). 78.7% of the participants 
were willing to learn BLS if it was taught at school, while 10.5% were hesitant (Fig. 3). Upon questioning participants 
if healthcare workers would be most appropriate to learn from more than one response was allowed for this question, 
67.5% responded yes, while 32.5% suggested school teachers, 23.7% participants selected government agencies and 
19.3% selected fellow certified peers. 44.7% of the participants selected “maybe” when asked if they would hesitate 
to apply BLS after being properly trained, while 21.1% said yes and 34.2% of the participants would not hesitate, an 
increase over 22.8% who would perform CPR as a bystander based on the situation. 

 

 
 
Fig. 1: Survey respondents awareness of BLS. 
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Fig. 2: Survey respondents willingness to perform CPR as a bystander. 
 

 
 
Fig. 3: Survey respondents self-declared readiness to learn BLS as part of curricular or extracurricular activity in 
school. 
 

Discussion 
 
This study comprised a cross-section of high school population, consisting mostly of urban inhabitants. There was 
mixed response to awareness about BLS which was similarly noted in studies from Netherlands17, Saudi Arabia18, 
Nigeria19. In contrast, while answering the multiple-choice questionnaire, more than 90% of respondents chose the 
correct option for the full form of BLS, ACLS and CPR suggesting that a well-designed BLS training program can 
yield better results. 

Less than 10% respondent`s family members or acquaintances were known to have a previous BLS certifi-
cation which is in line with similar studies 17-19 from developing countries where there is poor awareness and penetra-
tion of BLS certifications amongst the general public. Additionally, only 1/3rd of the respondents knew the correct 
national medical emergency number, once again highlighting the need for creating more awareness about this topic in 
the community. 

Notably, only 19% of respondents showed unwillingness or ambiguity about learning CPR/BLS. Worldwide, 
most organizations including the AHA have stressed the need for inclusion of a CPR/BLS learning activity as an 
integral part of the school curriculum7. In our study, 78% respondents were willing to learn CPR/BLS if it was a part 
of regular or extracurricular activity within the school and 52% of these consented to learning this from their school 
teachers or fellow certified peers. 
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Studies have demonstrated that acceptance and retention rates are much better if this course is conducted by 
school teachers/peers12,14,15. By implementing a BLS training program taught by school teachers and peers, policymak-
ers could devise a self-sustaining learning program that can be pursued perpetually, expanding the number of students 
to be trained and allowing them to gain valuable teaching skills as they pass on the knowledge to their juniors.  

55% of the respondents showed no hesitancy in applying their newly acquired skill in CPR/BLS if the situa-
tion demands. This was in contrast to other studies17-19 where the hesitancy rates were higher. Our study demonstrates 
a mixed response to awareness about the topic of BLS but highlights the participant`s willingness to learn and imple-
ment BLS skills as needed.  

Services of medical professionals or even BLS trained school teachers can be effectively utilized for the high 
school students in an effort to improve the outreach of BLS certified individuals in the community.  
 This study was limited by the relatively smaller sample size. In addition, semi-urban and rural participants 
were not included. A pre-survey information session was not done (unlike other similar studies)9,10,14,15 as our intention 
was to gauge the baseline knowledge of the participants. Knowledge about use of AED was also not included in the 
questionnaire. In the future, more conclusions can be drawn by including more participants, especially from semi-
urban and rural areas. 
 

Conclusion 
 
High school students are capable of obtaining the required knowledge if effectively and regularly trained. Training 
the general public in BLS/CPR can make a huge impact in saving lives of those suffering from sudden cardiac arrest 
in a community setting. Since most high schoolers have the capacity and are open to learning about BLS, effective 
measures should be put in place to include BLS in the school curriculum or organize a certification course as an 
extracurricular activity. Meissner et al.9 and Fernandes et al.10 showed significant improvement in BLS skills with 
adequate training. As our study demonstrates, although there is some lack of awareness amongst high schoolers, they 
are an enthusiastic and captive crowd who are willing to learn a life skill that will actually save lives. 
 

Limitation 
 
The study population was selected from one urban area school and hence may not be representative of a larger cross-
section of the population. 
 

Acknowledgements 
 
1.Dr. Chandrashekhar Sathaye - Certified BLS instructor, Maharashtra State: for technical inputs 
2.Priyal Desai – Grade 10 student, Mumbai: for logistical support. 
 

Author 
 
I, Kriya Shah, have avid interest in medical research especially translational research related to everyday clinical 
problems. I aspire to become a medical professional.  
 

References 
 
1.The Lancet –Global Health Metrics, Volume 396, issue 10258, p 1204-1222, Oct 2020  

Volume 12 Issue 3 (2023) 

ISSN: 2167-1907 www.JSR.org/hs 5



2.Mrigesh Bhatia, Priyanka Dixit, Manish Kumar, Laxmi Kant Dwivedi Impending epidemic of cardiovascular 
diseases among lower socioeconomic groups in India The Lancet Healthy Longevity, 2 (6). e314 - e315. 
 
3.Chennappa Krishna, Hakim Showkat, Meenakshi Taktani,Vikram Khatri Out of Hospital Cardiac arrest 
resuscitation outcome in North India –CARO Study World J Emerg Med, Vol.8,No.3,2017 : 200-205  
 
4.Longitudinal Aging Study in India International Institute of Population Sciences 
https://www.iipsindia.ac.in/lasi 
 
5.William Brady,Amal Mattu, Corey Solvis Lay responder care for an adult with out of hospital cardiac arrest New 
England J Med, 2019,381:2242-2251  
 
6.Chamberlain DA,Hazinski MF Education in resuscitation : an ILCOR symposium : Utstein 
Abbey,Stavanger,Norway Circulation .2003;108 :2575-94. 
 
7.Cave DM ,Beeson J,Gregory A,Hazinski MF Importance and implementation of training in Cardio-Pulmonary 
Resuscitation and Automated External Defibrillation in schools : A Science Advisory from the American Heart 
Association. Circulation .2011;123:691-706.  
 
8.Venkatesan J, Janumpally R, Gimkala A, Megavaran V, Myklebust H, Ramana Rao GV.  
Importance of “telephone cardiopulmonary resuscitation” in out-of-hospital cardiac arrest in India. Indian J 
Community Med 2020;45:194-8.  
 
9.Meissner TM, Kloppe C, Hanefeld C. Basic life support skills of high school students before and after 
cardiopulmonary resuscitation training: A longitudinal investigation. Scand J Trauma Resusc Emerg Med 2012; 
20:31.  
 
10.Jose Fernandes.Amanda liete,Bruna Duarte-auto,Maria Mendonca Teaching Basic Life Support to Students of 
Public and Private High Schools Arq Bras Cardiol. 2014; 102(6):593-601  
 
11.Rishit Chilappa, Michael J Waxman Basic life support awareness and knowledge among high school students.  
Kans J Med 2021;14:38-41  
 
12.Böttiger BW, Bossaert LL, Castrén M, et al. Kids Save Lives – ERC position statement on school children 
education in CPR.: & “Hands that help - Training children is training for life”. Resuscitation 2016;105:A1–3.  
 
13.Abella BS, Aufderheide TP, Eigel B, Hickey RW, Longstreth WT Jr, Nadkarni V, Nichol G, Sayre MR, 
Sommargren CE, Hazinski MF. Reducing barriers for implementation of bystander-initiated cardiopulmonary 
resuscitation: a scientific statement from the American Heart Association for healthcare providers, policymakers, 
and community leaders regarding the effectiveness of cardiopulmonary resuscitation. Circulation. 2008;117:704 –
709. 
 
14.Chamdawala H, Meltzer JA, Shankar V. Cardiopulmonary resuscitation skill training and retention in teens (CPR 
start): a randomised control trial in high school students. Resus Plus 2021;5:100079.  
 
15.Lukas R-P, Van Aken H, Mölhoff T Kids save lives: a six-year longitudinal study of schoolchildren learning 
cardiopulmonary resuscitation: who should do the teaching and will the effects last? Resuscitation 2016;101:35–40. 

Volume 12 Issue 3 (2023) 

ISSN: 2167-1907 www.JSR.org/hs 6



16.Nakagawa NK, Oliveira KMG, Lockey A. Effectiveness of the 40-Minute Handmade manikin program to teach 
Hands-on cardiopulmonary resuscitation at school communities. Am J Cardiol 2021;139:126–30. 
 
17.Aaberg AM, Larsen CE, Rasmussen BS, Hansen CM,Larsen JM. Basic life support knowledge, self-reported 
skills and fears in Danish high school students and effect of a single 45-min training session run by junior doctors ;a 
prospective cohort study Scand J Trauma Resusc Emerg Med 2014 Apr 14;22-24. 
 
18.Al Harbi N, Afifi A, Alateeq M, Tourkmani A,Alharbi T, Albattal S. Awareness of basic life support and 
cardiopulmonary resuscitation among female secondary school students in government schools in Riyadh city, KSA. 
J Family Med Prim Care 2018 Nov-Dec;7(6):1493-1500. 
 
19.Onyeaso AO, Mi AO. Attitude towards cardiopulmonary resuscitation among some secondary school students in 
Rivers State, Nigeria. British Journal of Education Vol.2,No.3,pp.37-43,July 2014 
 
20.Parnell MM, Pearson J, Galletly DC, Larsen PD. Knowledge of and attitudes towards resuscitation in New 
Zealand high-school students. Emerg Med J 2006;23:899-902.  
 
21. Kurosaki H, Takada K, Yamashita A. Patient outcomes of school-age,out-of-hospital cardiac arrest in Japan: a 
nationwide study of school children as witnesses. Acute Med Surg 2020;7:607.  
 
22.Kanstad BK, Nilsen SA, Fredriksen K. CPR knowledge and attitude to performing bystander CPR among 
secondary school students in Norway. Resuscitation 2011;82:1053-9. 
 
 
 

Volume 12 Issue 3 (2023) 

ISSN: 2167-1907 www.JSR.org/hs 7




