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ABSTRACT

Background:

Knowledge of BLS and practice of simple CPR
techniques increase the chances of survival of the
patient until experienced medical help arrives and,
in most cases, is sufficient for survival in itself. It is
important that those who may be present at the scene
of a cardiac arrest, particularly lay bystanders, have
knowledge of appropriate resuscitation skills and the
ability to put these into practice. Therefore, this study
was done to assess the level of knowledge, attitude
and practices regarding Basic Life Support among
nonmedical adult population in Chennai.

Methods:

This was a community based Cross-sectional
study conducted between February to March 2023
among individuals residing in an urban locality of
Chennai, Tamilnadu. Individuals of both genders
aged 18 years and above who were not graduated from
or studying at any medical field colleges (medicine,

pharmacy, nursing, dentistry, and laboratory) were in-
cluded in the study. Sample size was calculated to be
399. Sampling was done by random walk method. In-
stitution Ethics approval was obtained prior to the start
of the study. Data was collected using a structured,
interviewer administered pre-validated questionnaire.

Results:

The mean age of the respondents was 41.3 + 6.5
years and about 53.6% of the respondents were males.
When questioned about this 39% had answered to call
an ambulance, while 38% gave the response to call
other pedestrians, 23% had stated “Ensure the safety
of the scene” while nobody had chosen the response
“start compressions”. For the question regarding the
rate of chest compressions on an unresponsive victim
47% of the participants answered 100-200/min while
31% had answered 80-100/min, 15% had answered
as fast as possible and 7% gave the response “I don’t
know”. About 81% of the participants had never re-
ceived any training on CPR and 98% of them think
that CPR training should be offered to the public.
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Conclusion:

Majority of the population did not have the
chance to learn about BLS and training for the same
must be provided from childhood in places such as
schools and summer workshops. Even basic introduc-
tion and workshops in BLS will be useful in improv-
ing the ability of the public in recognising people in
cardiac arrest and initiating BLS.
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INTRODUCTION

Out-of-hospital cardiac arrest is a major cause
of mortality that accounts for 15% of the deaths world-
wide.! When basic life support techniques are imple-
mented quickly, the chance of survival is doubled.
Cardiopulmonary resuscitation (CPR) is a lifesaving
technique that’s useful in many emergencies, such as
a heart attack or near drowning, in which someone’s
breathing or heartbeat has stopped.

The American Heart Association recommends
starting BLS with hard and fast chest compressions.
Ideally, everyone in the community, but most im-
portantly, the medical personnel, must be aware of
BLS and also advanced cardiac life support.? This
hands-only CPR recommendation applies to both un-
trained bystanders and first responders. According to
the 2020 AHA guidelines on BLS, the importance of
early initiation of BLS by lay rescuers is emphasized.
Laypersons are to initiate BLS for presumed cardiac
arrest because the risk of harm to the patient is low if
the patient is not in cardiac arrest.

Studies show that 14.3% of patients experi-
encing cardiac arrest have undergone BLS before
transport to the hospital, and almost all of them will
undergo cardiopulmonary resuscitation at the hospi-
tal. Success of BLS invariably decreases with the in-
creased interval from cardiac arrest to start of BLS.
The interval from cardiac arrest (CA) to initiation of
chest compressions (no-flow time) plays an important
role in outcome of Cardiac Arrest. Studies are show-
ing that less than 28.7% of non-medical people are re-
ceiving training for BLS.? Often the first person to no-
tice a collapse is a bystander, increasing their abilities
to provide a BLS can decrease the no-flow time and
in turn increase the chances of survival of the patient.*

Basic life support (BLS) includes recognition

of signs of sudden cardiac arrest, heart attack, stroke,
and foreign body airway obstruction, and the perfor-
mance of cardiopulmonary resuscitation (CPR) and
defibrillation with an automated external defibrillator.
Cardiac arrests and accidents are the most common
type of emergencies with grave consequences, but
simple maneuvers and skills can improve the out-
come, and immediate CPR can double or triple the
chances of survival.

Study conducted in India on the prevalence of
Sudden Cardiac Arrest came to be roughly 7 Lakh
cases in a year. The majority of patients who experi-
ence an out-of-hospital cardiac arrest do not receive
adequate resuscitation by health care professionals
within the critical time, 3—5 min after onset, thus re-
ducing the chance of survival. The chance of success-
ful resuscitation after sudden cardiac arrest decreases
by 7-10% with every minute that resuscitation is de-
layed. Early delivery of a shock with a defibrillator
(CPR, plus defibrillation) within 3—5 min of collapse
can result in survival rate of 49—75%.5 Knowledge of
BLS and practice of simple CPR techniques increase
the chances of survival of the patient until experi-
enced medical help arrives and, in most cases, is suf-
ficient for survival in itself. It is important that those
who may be present at the scene of a cardiac arrest,
particularly lay bystanders, have knowledge of appro-
priate resuscitation skills and the ability to put these
into practice. Therefore, this study aims at evaluating
public awareness, knowledge and attitudes towards
basic life support.

OBJECTIVES

® To assess the level of knowledge, attitude
and practices regarding Basic Life Sup-
port among nonmedical adult population
in Chennai.

METHODOLOGY:

This was a community based Cross-sectional
study conducted between February to March 2023
among individuals residing in an urban locality of
Chennai, Tamilnadu. Individuals of both genders
aged 18 years and above who were not graduated
from or studying at any medical field colleges (med-
icine, pharmacy, nursing, dentistry, and laboratory)
were included in the study.



People who do not wish to participate in the
study were excluded. Sample size was calculated to
be 399 based on the proportion of non medical peo-
ple (28.7%) who knew to perform CPR from a pre-
vious study® and assuming 5% error at 5% level of
significance. Selection of houses in the locality for
the study was done by random walk technique where
the direction taken and the distance moved between
two houses is determined by random numbers, drawn
most usually from random-number tables and all the
eligible participants in the houses were selected for
the study.

Institution Ethics approval was obtained prior
to the start of the study. Informed written consent from
the participants was obtained before enrolling the par-
ticipant or using their data in this research. Once the
participant had given consent for the study, they were
given a questionnaire to collect the preliminary data
for this study. Data was collected using a structured,
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interviewer administered pre-validated questionnaire
prepared in English and translated to Tamil by the in-
terviewer through a face-to-face interview using the
questionnaire under full privacy and confidentiality.

The first section of the questionnaire contained
the participant’s particulars/information and demo-
graphic details.

The second part of the questionnaire contained
3 sections of Questions each regarding Knowledge to-
wards BLS, Attitude towards BLS and BLS practice.

Correct cardiac arrest findings and algorithms
of BLS were determined according to the 2015 Eu-
ropean Resuscitation Council Resuscitation Guide-
lines,® the 2017 American Heart Association Focused
Update on Adult BLS and CPR Quality.”

Data was checked for completeness and con-
sistency and entered in MS office Excel and descrip-
tive statistics were calculated.

RESULTS
TABLE 1: DEMOGRAPHIC CHARACTERISSTICS OF THE PARTICIPANTS
Mean/ n(%o)
AGE 41.3£6.5 years
GENDER MALE 214(53.6)
FEMALE 185(46.4)
EDUCATIONAL STATUS
PRIMARY SCHOOL 10(2.5)
MIDDLE SCHOOL 45(11.3)
HIGH SCHOOL 87(21.8)
DIPLOMA 33(8.3)
GRADUATE 224(56.1)
OCCUPATION
STUDENT 44(11)
HOUSEWIFE 75(18.7)
SELF EMPLOYED 183(45.9)
PRIVATE SECTOR 21(5.3)
GOVERNMENT SERVICE 53(13.3)
RETIRED 23(5.8)

The study has a total of 399 participants. The
participants were distributed between males and fe-
males with mean age of 41.3+ 6.5years. About half

of the participants were graduates and 45.9% of them
were self-employed. (Table 1)
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Knowledge regarding BLS:

WHAT IS TO BE DONE WHEN THEY FIND AN UNRESPONSIVE PERSON ON THE SIDEWALK

= Call an ambulance = Call pedestrians = Ensure scene safety w start chest compressions

Figure 1 - The pie chart illustrates the responses to the question - When asked what is to be done when
they find an unresponsive person on the sidewalk; the following answers were received - call an ambulance
(39% ), call pedestrians ( 38% ), ensure scene safety ( 23% ) and start chest compressions ( 0% ).

2. Where do you check the pulse of

the victim and for how long?
2%

= Arm, 10 seconds = Arm, 5 seconds = | don’t know

Neck, 1minute = Neck, 10 seconds

WHERE DO YOU CHECK THE PULSE OF THE VICTM AND FOR HOW LONG

B ARM, 10 SECONDS
B NECK, 1 MINUTE

= ARM, 5 SECONDS

m NECK, 10 SECONDS
| DON'T KNOW

Figure 2 - The above mentioned chart illustrates the responses to question - Where do you check the pulse
of the victim and for how long - check the neck for 10 seconds (61%) , Neck for 1 minute (23%), Arm for 10
seconds ( 6%), Arm for 5 seconds (2%), | don’t know (8%)
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AT WHAT RATE WOULD YOU DO CHEST COMPRESSIONS ON AN UNRESPONSIVE VICTIM?

= 100-120/MIN

W 30-100/MIN

W AS FAST AS POSSIBLE
u 1 DON'T KNOW

Figure 3 - The pie chart illustrates the response received when asked the rate of compressions on an unres-
ponsive victim; the following answers were received - 100-120/min ( 47% ), 80-100/min ( 31% ), as fast as
possible ( 15% ) and | don’t know ( 7% ).

WHEN PERFORMING CHEST COMPRESSIONS, WHICH OF THE FOLLOWING ARE IMPORTANT?

W ALL OF THE ABOVE

W ALLOW FOR FULL CHEST RECOIL

W ENSURE VICTIM IS ON A FIRM
SURFACE

B DON'T KNOW

® PUSH DOWN AT LEAST 2
INCHES WITH EVERY
COMPRESSION

1% 1%

Figure 4 - the above mentioned pie chart illustrates responses to the question -When performing chest
compressions which of the following is important ? all of the above (60%), push down atleast 2 inches with
every compression ( 29% ), ensure victim is on a firm surface ( 9% ), i dont know ( 1% ) and allow for full
chest recoil ( 1% ).Push down at least 2 inches with every compression (29%), Allow for the chest to recoil
(1%), Ensure the victim is on a firm surface (9%), All of the above (60%), | don’t know (1%)
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WHAT IS THE COMPRESSION-VENTILATION RATIO?

m15:01

m15:02

w 30:02:00

| DON'T KNOW

Figure 5 - The above mentioned pie chart illustrates the responses to the question - What is the compressi-
on-ventilation rate ?- 15:1 (12%), 15:2 (17%), 30:2 (54%), | don’t know (the pie chart illustrates the response
to compression-ventilation ratio; the following answers were received - 30-2 ( 54% ), i dont know ( 17% ),
15-2 (17% ), 15-1 ( 12% ).

Attitude towards BLS:

ARE YOU CONFIDENT OF RECOGNISING A PATIENT IN NEED OF CPR?

0%

W DEFINITELY NO
W PROBABLY NO

W CANT SAY

® PROBABLY YES

m DEFINITELY YES

Confidence of recognising a person in need of CPR and providing CPR:

Figure 6 - The pie chart illustrates the response received to “confidence of recognising a person in need of
CPR?” Definitely no ( 10% ), probably no ( 28% ), can’t say ( 20% ), probably yes ( 42% ) and definitely yes (
0% ).
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ARE YOU CONFIDENT OF PROVIDING CHEST COMPRESSIONS?

m PROBABLY YES

®m PROBABLY NO

= DEFINITELY YES
CANT SAY

® DEFINITELY NO

Figure 7 - The pie chart illustrates the response received to assess confidence of providing chest com-
pression. The following responses were received - probably yes ( 43% ), probably no ( 36% ), definitely yes (
11% ), cant say ( 7% ) and definitely yes ( 3% ).

DO YOU THINK CPR TRAINING SHOULD BE OFFERED TO PUBLIC?

450
400 391
350
s mNO
250 511 YES
200 180
150
100

50

8 3 5
TOTAL NO OF PEOPLE MALE FEMALE

Figure 8 - the bar graph illustrates the attitude of Total Population (391), Male (211) and Female (180) to the
question whether CPR training should be offered to public.
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ARE YOU WILLING TO DO CHEST COMPRESSIONS ON A STRANGER?

180

160
140

120

m TOTAL

100

o/ I mm

DEFINITELY NO PROBABLY NO

u MALE
m FEMALE

PROBABLY YES DEFINITELY YES

CANT SAY

ARE YOU WILLING TO DO MOUTH VENTILATION ON A STRANGER?

350

300

250 -

mTOTAL

200

= MALE

150 -

= FEMALE

100

50

DEFIMITELY NO PROBABLY NO

CANTSAY  PROBABLY YES DEFINITELY YES

Willingness to do CPR:

Figure 9- The above mentioned bar graph illustrates the responses to the question Are you willing to do
chest compressions on a stranger - A reference value was set to compare the behaviour between males and
females. Around 40.1% of the participants were willing to do chest compressions on a stranger and 32.8%
were not willing to perform chest compressions. About 83.4% of the participants were definitely not willing
to do mouth to mouth ventilation on a stranger,out of which 72.9% of them were females.
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IF NOT WILLING TO PERFORM CPR, THEN STATE THE REASON

NOT CONFIDENT ENOUGH

RISK IN PROVIDING MOUTH TO MOUTH

VENTILATION TO OPPOSITE SEX
RISK OF PROBLEMS BY RELATIVES AND FTOTAL NO OF PEOPLE
BYSTANDERS u MALE

RISK OF LEGAL ISSUES MFEMALE

RISK OF CAUSING HARM TO VICTIM

RISK OF ACQUIRING INFECTION DURING
MOUTH TO MOUTH VENTILATION

0 50 100 150

Figure 10 - The above mentioned bar graph represents the reasons for not willing to perform CPR, about
35% of them stated that they were hesitant in providing mouth to mouth ventilation to the opposite sex
and 30% of them had fear of legal issues.

IF NOT WILLING TO PERFORM, IF NOT WILLING TO PERFORM,
THEN STATE THE REASON - MALE THEN STATE THE REASON - FEMALE
® FEAR OF ACQUIRING INFECTION B FEAR OF ACQUIRING
DURING MOUTH TO MOUTH INFECTION DURING
VENTILATION MOUTH TO MOUTH

VENTILATION

W FEAR OF CALISING HARRM
QR INJURING THE WICTIM

® FEAR OF CAUSING HARM OR
INJURING THE WICTIM

B FEAR OF LEGAL ISSUES B FEAR OF LEGAL IS5LES

B HESITANCY IN PROVIDING

® HESITANCY IN PROVIDING MOUTH MOUTH TO TMOUTH
TO TMOUTH VENTILATION TO VENTILATION TO
OPPOSITE SEX OPPOSITE SEX

m NOT COMFIDENT ENOUGH
B NOT CONFIDENT ENOUGH

= NOT WILLING TO PROVIDE CPR TO
ALCOHOLIC PERSONS

111 11.2

Figure 11.1 and 11.2 - The above two pie charts compare the difference in reasons stated by males vs fema-
les for not willing to perform CPR - Among males,46% of them had fear of legal issues and 20% of them had
fear of problems from relatives and bystanders.Among females, 62% were hesitant in providing mouth to
mouth ventilation to the opposite sex and 17% of them are not willing to provide CPR to alcoholic persons.
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Training in CPR:

HAVE YOU EVER RECEIVED TRAINING IN CPR? DO YOU THINK CPR TRAINING SHOULD BE
OFFERED IN PUBLIC?

2%

B NO mNO

mYES mYES

121 122

Figure 12.1 - The above mentioned pie chart represents the percentage of participants who received CPR
training.Among the whole sample, only 19%(n=76) of them stated that they have received training in CPR.
Figure 12.2 - Around 98% of the participants think that CPR training should be offered to the public.

Practice of CPR:

HAVE YOU EVER SEEN CPR BEING DONE? HAVE YOU EVER DONE CPR?

1%

= NO mNO

= YES B YES

13.1 13.2

Figure 13.1 - The above mentioned pie chart illustrates the percentage of participants who have ever seen
CPR being done - Out of the 399 participants, only 2% of them have witnessed CPR being performed.
Figure 13.2 - only 1% have performed CPR.
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DISCUSSION:

The burden of cardiovascular disease is immense
and increasing®!'. Sudden cardiac death (SCD) is often
the first manifestation of cardiovascular disease.

Awareness of basic life support skills is es-
sential to the general public and the communities as
they are life-saving skills from which all members of
the society benefit. It is expected from a majority of
community members to be efficiently aware of BLS
(especially CPR).!2 CPR is one of the essential skills
that people of a society have to learn because it is a
life-saving skill and can reduce the number of OHCA
victims.!3 There has been no previous studies in Chen-
nai concerning awareness of BLS. The participants
were chosen from diverse and representative parts of
Chennai from among the lay population.

In a study evaluating awareness towards BLS
among Iranian medical students, it was found that
none of the responders could answer all questions cor-
rectly, and none had received any formal training. The
awareness of BSL in infants and children was low
among participants. Only 7% of participants knew the
correct depth of compression during CPR in children
and 6.4% in neonates.'* A study done among medical
students in Jordan showed that only 281 (31.7%) had
adequate awareness, whereas 605 (68.3%) had inade-
quate awareness.'> A similar study in Jordan showed
that 29% of the participants had received CPR train-
ing, higher than that reported in China (33%)'¢ and
comparable to data reported elsewhere, including
60% in New Zealand.'” Reported percentages from
other countries, including Australia's, UK!',Scot-
land® and the US* were higher, with percentages of
56%, 57%, 52% and 79%, respectively. In India the
majority of the Studies on BLS awareness was con-
ducted on Medical and Dental students. In one such
study the average score of BLS awareness among
the study subjects was found to be less than 50%. In
another study from South India, the awareness about
BLS among students, doctors, and nurses was found
to be poor with 84.82% scoring less than 50% marks.
Increasing CPR rates have been associated with man-
datory training in schools?? and the World Health
Organization—endorsed statement “Kids Save Lives”
recommends that annual training from age 12 upward
should be mandatory.

Awareness about BLS starts with recogniz-
ing the victim and initiating the first step which is
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ensuring the scene safety. Delaying the initiation of
the chain of survival will decrease the survival rate by
up to 10% for each minute®. So, CPR techniques and
quality play a crucial role in saving a life, especially
outside the hospital. Being aware of the precise loca-
tion, rate, depth, and ratio of chest compression and
ventilation increases the rate of survival.*

When questioned about this 39% had answered
to call an ambulance, while 38% gave the response
to call other pedestrians, 23% had stated “Ensure the
safety of the scene” while nobody had chosen the re-
sponse “start compressions”.

In Our study For the question regarding the rate
of chest compressions on an unresponsive victim 47%
of the participants answered 100-200/min while 31%
had answered 80-100/min, 15% had answered as fast
as possible and 7% gave the response “I don’t know”.

In the question regarding the Compression-
ventilation ratio 54% gave the response 30:2, 17%
gave the response 15:2, another 17% did not know
the rate and 12% had put 15 compression to 1 breath.

Less than half of the participants were willing
to do chest compressions on a stranger and almost
90% of them were unwilling to do mouth to mouth
ventilation on a stranger among which majority of
them were females which shows conservative way of
thinking. According to the guideline of the American
heart association, if someone does not like to give
mouth-to-mouth or is not able to do it, that person
should carry out Hands-Only CPR.%

From the response we got to know that 8§1%
of the participants had never received any training on
CPR and 98% of them think that CPR training should
be offered to the public. This shows the willingness
among people to learn the lifesaving skill if they were
provided with proper training.

This shows that the majority of the population
did not have the chance to learn about BLS and train-
ing for the same must be provided from childhood in
places such as schools and summer workshops. Even
basic introduction and workshops in BLS will be use-
ful in improving the ability of the public in recognis-
ing people in cardiac arrest and initiating BLS.

CONCLUSION:

Taken together our findings demonstrate that
in this study that the awareness level of BLS in the
general public is low and because almost all of the
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participants were willing to learn about BLS we con-
clude that BLS training should be included as a part of
health awareness programs in PHCs and be taught in
a simple basic manner such that even people who did
not pass out of school is able to provide BLS

ACKNOWLEDGMENT

The authors would like to thank all the partici-
pants for their valuable support to conduct the study.

CONFLICT OF INTEREST None

FUNDING None

REFERENCES

1. Bogle BM, Ning H, Mehrotra S, Goldberger JJ, Lloyd-
Jones DM. Lifetime risk for sudden cardiac death in the commu-
nity. ] Am Heart Assoc. 2016;5(7):¢002398

2. Steen PA, Kramer-Johansen J. Improving cardiopulmo-
nary resuscitation quality to ensure survival. CurrOpin Crit Care.
2008;14(3):299-304.

3. Qara FJ, Alsulimani LK, Fakeeh MM, Bokhary DH.
Knowledge of Nonmedical Individuals about Cardiopulmo-
nary Resuscitation in Case of Cardiac Arrest: A Cross-Sectional
Study in the Population of Jeddah, Saudi Arabia. Emerg Med Int.
2019 Jan 16;2019:3686202. doi: 10.1155/2019/3686202. PMID:
30792927, PMCID: PMC6354151.

4. Peatfield RC, Taylor D, Sillett RW, Mcnicol MW. Sur-
vival after cardiac arrest in hospital. Lancet. 1977;1(8024):1223-5

5.Rao B.H,, Sastry B.K., Chugh S.S. Contribution of sud-
den cardiac death to total mortality in India - a population based
study. Int J Cardiol. 2012;154:163-167.

6. Monsieurs K. G., Nolan J. P., Bossaert L. L., Greif R.,
Maconochie I. K., Nikolaou N. L., et al. European resuscitation
council guidelines for resuscitation 2015: section 1. Executive
summary. Resuscitation. 2015;95:1-80.

7. Kleinman M. E., Brennan E. E., Goldberger Z. D., et
al. 2017 American heart association focused update on adult basic
life support and cardiopulmonary resuscitation quality: an update
to the American heart association guidelines for cardiopulmonary
resuscitation and emergency cardiovascular care. Circulation.
2018;137(1):e7—e13. doi: 10.1161/cir.0000000000000259.

8. Jarrah S, Judeh M, AbuRuz ME. Evaluation of public
awareness, knowledge and attitudes towards basic life support: a
cross-sectional study. BMC Emerg Med. 2018;18(1):1-7.

9. Zaheer H, Haque Z. Students’ Corner-Awareness about
BLS (CPR) among medical students: Status and requirements. J
Pak Med Assoc. 2009;59(1):57.

10. Vural M, Kosar MF, Kerimoglu O, Kizkapan F,
Kahyaoglu S, Tugrul S, et al. Cardiopulmonary resuscitation

knowledge among nursing students: a questionnaire study. Anatol
J Cardiol. 2017;17(2):140.

11. Ziabari SMZ, Kasmaei VM, Khoshgozaran L, Shaki-
ba M. Continuous education of basic life support (BLS)
through social media; a quasi-experimental study. Arch Acad
Emerg Med. 2019;7:1.

12. Alanazi A, Bin-Hotan AIM, ALhalyabah H, Alanazi
A, Al-oraibi S. Community awareness about cardiopulmonary re-
suscitation among secondary school students in Riyadh. World J
Med Sci. 2013;8(3):186¢9.

13. Gravesteijn BY, Schluep M, Voormolen DC, van der
Burgh AC, Miranda DDR, Hoeks SE, et al. Cost-effectiveness
of extracorporeal cardiopulmonary resuscitation after in-hos-
pital cardiac arrest: A Markov decision model. Resuscitation.
2019;143:150-7.

14. Akhlaghdoust M, Safari S, Davoodi P, Soleimani S,
Khorasani M, Raoufizadeh F, Karimi H, Etesami E, Hamzehloei
Z, Sadeghi SS, Heidaresfahani L, Ebadi Fard Azar T, Afshari
Badrloo H. Awareness of Iranian Medical Sciences Students
Towards Basic Life Support; a Cross-Sectional study. Arch
Acad Emerg Med. 2021 May 20;9(1):e40. doi: 10.22037/aaem.
v9il.1231. PMID: 34223185; PMCID: PMC8221544.

15. Albazee E, Alnifise M, Almahmoud L, Alsacedi A,
Al-balawi M, Alotaibi T, Al Sharei A. Basic life support aware-
ness level among medical students in Jordan: a cross-sectional
study. Front Emerg Med. 2021;6(1):el.

16. Mao J, Chen F, Xing D, et alKnowledge, train-
ing and willingness to perform bystander cardiopulmonary re-
suscitation among university students in Chongqing, China: a
cross-sectional studyBMJ Open 2021;11:¢046694. doi: 10.1136/
bmjopen-2020-046694

17. Brenton-Rule, A., Harvey, D., Moran, K. et al. Knowl-
edge and perceptions of

cardiopulmonary resuscitation amongst New Zealand po-
diatrists: a web-based survey. J Foot Ankle Res 14, 40 (2021).
https://doi.org/10.1186/s13047-021-00481-9

18. Cartledge S, Saxton D, Finn J, et alAustralia’s
awareness of cardiac arrest and rates of CPR training: results
from the Heart Foundation’s HeartWatch surveyBMJ Open
2020;10:¢033722. doi: 10.1136/bmjopen-2019-033722

19. Claire A. Hawkes, Terry P. Brown, Scott Booth, Ra-
chael T. Fothergill, Niroshan Siriwardena, Sana Zakaria, Sara
Askew, Julia Williams, Nigel Rees, Chen Ji and Gavin D. Per-
kins.Journal of American Heart Association,2019,Vol 8,Issue 7
https://doi.org/10.1161/JAHA.117.008267

20. Dobbie F, Mackintosh AM, Clegg G, Stirsaker R,
Bauld L. Attitudes towards bystander cardiopulmonary resusci-
tation: results from a cross-sectional general population survey.
PLoS One. 2018; 13:e0193391.

21. Nabil M. Abdulhay, Konstantinos Totolos, Shaun
McGovern, Nicole Hewitt, Abhishek Bhardwaj, David G. Buck-
ler, Marion Leary, Benjamin S. Abella,Socioeconomic disparities
in layperson CPR training within a large U.S. city,Resuscita-
tion,Volume 141,2019,Pages 13-18,ISSN 0300-9572,https://doi.
org/10.1016/j.resuscitation.2019.05.038

22. Wissenberg M, Lippert FK, Folke F, Weeke P, Hansen
CM, Christensen EF, Jans H, Hansen PA, Lang-Jensen T, Olesen
JB, Lindhardsen J, Fosbol EL, Neilsen SL, Gislason GH, Kober

16



L, Torp-Pedersen C. Association of national initiatives to improve
cardiac arrest management with rates of bystander intervention
and patient survival after out-of-hospital cardiac arrest. JAMA.
2013; 310:1377-1384.

23. Valenzuela TD, Roe DJ, Cretin S, Spaite DW,
Larsen MP.Estimating effectiveness of cardiac arrest inter-
ventions:a logistic regression survival model. Circulation.
1997;96(10):3308-13.

24. Idris AH, Guffey D, Aufderheide TP, Brown
S, Morrison LJ, Nichols P, et al. Relationship between
chest compression rates and outcomes from cardiac arrest.
Circulation.2012;125(24):3004—12.

25. Powers WIJ, Rabinstein AA, Ackerson T, Adeoye
OM, Bambakidis NC, Becker K, et al. Guidelines for the early
management of patients with acute ischemic stroke: 2019 up-
date to the 2018 guidelines for the early management of acute
ischemic stroke: a guideline for healthcare professionals from
the American Heart Association/American Stroke. Stroke.

2019;50(12):e344-418.

17

Research article




