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Abstract

Intervention by members of the public during an out of hospital cardiac arrest (OHAC) including resuscitation attempts and
accessible automated external defibrillator (AED) has been shown to improve survival. This study aimed to investigate the
OHCA and AED knowledge and confidence, and barriers to intervention, of the public of North East England, UK. This study
used a face-to-face cross-sectional survey on a public high street in Newcastle, UK. Participants were asked unprompted to
explain what they would do when faced with an OHCA collapse. Chi-Square analysis was used to test the association of the
independent variables sex and first aid trained on the participants’ responses. Of the 421 participants recruited to our study,
82.9% (n=349) reported that they would know what to do during an OHCA collapse. The most frequent OHCA action
mentioned was call 999 (64.1%, n=270/421) and 58.2% (n=245/421) of participants reported that they would commence
CPR. However, only 14.3% (n=60/421) of participants spontaneously mentioned that they would locate an AED, while only
4.5% (n=19/421) recounted that they would apply the AED. Just over half of participants (50.8%, n=214/421) were first
aid trained, with statistically more females (57.3%, n=126/220) than males (43.9%, n=_87/198) being first aiders (p=0.01
X2=7~41)~ Most participants (80.3%, n=338/421) knew what an AED was, and 34.7% (n=326/421) reported that they
knew how to use one, however, only 11.9% (n=50/421) mentioned that they would actually shock a patient. Being first aid
trained increased the likelihood of freely recounting actions for OHCA and AED intervention. The most common barrier
to helping during an OHCA was lack of knowledge (29.9%, n=126/421). Although most participants reported they would
know what to do during an OHCA and had knowledge of an AED, low numbers of participants spontaneously mentioned
specific OHCA and AED actions. Improving public knowledge would help improve the public’s confidence of intervening
during an OHCA and may improve OHCA survival.
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Background

In the UK it is estimated that around 60,000 out of hos-
pital cardiac arrests (OHCA) occur each year [1]. For
the estimated 30,000 arrests where emergency medical
services (EMS) initiate resuscitation, rate of survival is
still low at around 9% [2]. However, there is a significant
body of evidence showing that bystander cardiopulmonary
resuscitation (CPR) significantly improves outcomes after
OHCA [3, 4]. Moreover, rapid defibrillation by bystanders
using an automated external defibrillator (AED) has shown
improved survival rate to hospital discharge [5—7] and dis-
charge with favourable functional outcome [7], as well as
being a cost-effective OHCA intervention [6]. Moreover,
studies have shown that the earlier the defibrillation fol-
lowing an OHCAthe better the survival outcomes, most
notably within the first 3 min after collapse [8], and each
1-min delay of first defibrillation has been associated with
a reduction in the likelihood of good neurological recovery
in patients with OHCA who presented with ventricular
fibrillation [9].

Although it is well documented that defibrillation by
a member of the public improves outcomes following an
OHCA, access to, and knowledge of AEDs is an issue and
public access defibrillation is only used in 0.2-4.3% of
all OHCA [10]. Reported bystander defibrillation use has
seen little change with time, with some studies showing
only 1.1% increase in bystander defibrillation in a 9 year
period [11].

Previous research investigating public knowledge of
bystander intervention has been conducted in a number of
countries and has shown general low understanding. In an
Australian telephone survey, around half (50.5%) of par-
ticipants stated they would give chest compressions during
an cardiac arrest (CA) scenario [12], and a UK based sur-
vey study recorded lower levels, with 41.4% of participants
spontaneously stating they would perform CPR during an
OHCA [13], while an Austrian questionnaire study found
33% of participants would be willing to perform CPR [14].
In terms of AED intervention, even lower public confidence
has been found with only 5.3% of participants in a Taiwan-
ese telephone interview study stated they had the confidence
to use an AED [15]. In a US study, 2.2% of respondents of a
convenience survey spontaneously mentioned defibrillation
when questioned on their attitudes to a CA [16], and similar
results were found in the UK with only 2.1% of participants
stating they would apply and use a PAD [13]. Additionally,
common misconceptions of CPR and AED knowledge were
seen in Saudi Arabia and 92.3% of participants were unsure
on how to use an AED correctly [17].

Barriers to bystander AED use have also been inves-
tigated, the initial fear of using the AED incorrectly and
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legal liability were stated by 57% and 28% of respondents
respectively in a survey in a US shopping mall [18]. Fur-
thermore, a UK study has shown more than 60% of com-
munity PADs lack signage [19], likely exacerbating low
public knowledge.

Public knowledge can be increased by education, and
studies have found training in AED use [18, 20] and Basic
Life Support (BLS) [20, 21] increases the likelihood of inter-
vention by bystanders. Furthermore, a meta-analysis showed
community interventions, such as training the lay public in
CPR, were associated with greater bystander CPR rate (OR,
1.28 and 95% CI, 1.06, 1.54) and increased survival to dis-
charge or 30-day survival (OR 1.34 and 95% CI 1.14, 1.57)
[22].

In 2013 the UK government’s Cardiovascular Disease
Outcomes Strategy for England set a target of increasing
survival from OHCA by 50% giving 1000 additional lives
saved each year [23], and improvements in patient outcomes
following an OHCA is part of the National Health Service
(NHS) long term plan published in 2019 [24], as well as
there being international efforts to improve OHCA out-
comes [25]. For this to be supported, increasing the public
knowledge and confidence of public access AED (PAD) is
essential.

Public knowledge and confidence of PAD has been pre-
viously explored in Southampton, in the South of England
[13], however, it is unknown what the beliefs are of the
members of public in the North of England. This is of inter-
est as there are documented differences, such as areas of dep-
rivation [26] and population demographics [27, 28] between
the north and south of England, and bystander resuscitation
varies by area in England [29]. The overall aim of this study
was to ascertain the public’s level of knowledge and aware-
ness of CA and PAD, the perceived barriers to helping dur-
ing an OHCA, and the experience of AED use in the north
of England. We also aimed to provide educational informa-
tion on OHCA and AED use to help improve understanding
and attitudes to the use of an AED to address the barriers to
responding to an OHCA and improve the rate of bystander
AED use.

Methods
Setting

This study used a face-to-face cross-sectional survey method
to collect data. The study was performed on Gosforth High
Street in Newcastle-upon-Tyne, in the North East of England.
Data collection took place from January and August 2018
between 11:00 and 18:00 on both weekdays and weekends.
Gosforth High Street is approximately 1.2km long [30], with
a variety of amenities including shops, restaurants, pubs, a
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gym, a church and businesses on either side of a road. In
2018, Gosforth High Street had two PADs within approxi-
mately 200 m of each other. Ethical approval was granted by
the University of Sunderland Research Ethics Committee.

Participants and sampling

In 2011, the resident population of Gosforth was 20,136
[31]. From a sample size calculation considering the total
population size of the area (20,136), the required confidence
interval (95%), the margin of error (5%) and z-score (1.96),
to support an accurate reflection of the total population [32],
this study aimed to recruit a minimum convenience sample
of 377 members of the public. A lower age limit was not set
since there are endorsements by the World Health Organisa-
tion in training school children in CPR [33, 34], and children
under 16 were questioned if they volunteered to participate
and there was consent from an adult guardian.

The research team stood approximately in the middle of
Gosforth High Street. Interviewers either wore full para-
medic outfits or wore a jacket with the North Ambulance
Service (NEAS) logo on and were accompanied by a parked
NEAS Cardiac Arrest Response Unit (CARU) car to dis-
tinguish the research team. Members of the public were
approached by researchers and invited to take part in a ques-
tionnaire. The interviewers were non-discriminatory in their
choice of participants and the closest member of the public
was invited to participate. No participant exclusion criteria
were used, and all members of the public on Gosforth High
Street at the time of the study session were considered poten-
tial participants.

Questionnaire

Members of public that agreed to participate were pre-
sented with a questionnaire consisting of nine questions,
and was based on the semi-structured questionnaire used
by Brooks et al. [13] which included questions regarding
BLS, bystander CPR, AED knowledge and first aid training.
In our study we separated question 2 from Brooks et al.’s
questionnaire into 2 different questions, and participants
were asked separately if they knew what an AED was, and
where they might find one. Additionally, our questionnaire
also investigated whether a participant knew the difference
between a CA and a heart attack, whether there was anything
that would prevent them from helping in a situation when
someone had collapsed following a presumed CA, if they
knew where the closet AED was, and how often they visit
Gosforth High Street. A copy of our questionnaire is avail-
able (see additional file 1).

Participants were required to spontaneously suggest
answers to the survey questions and were not prompted.
Paper based questionnaires were used and participant

answers were marked in pen on the questionnaire by
the researchers. Since this study sought to help improve
knowledge, the researchers provided informative answers
to participants if they do not know the answer to the sur-
vey questions with the aim to help improve the public’s
knowledge.

Data analysis

Questionnaire answers were collated and entered into a
Microsoft Excel spreadsheet. Results were analysed using
SPSS Statistics for Windows®, Version 24 (IBM, Armonk,
NY: IBM Corp). Questionnaire answers are reported as
count and percentage, and continuous data are presented
as median and range. Chi-Square analysis was used to test
the association of the independent variables sex (male/
female) and first aid trained (yes/no) on the participants’
responses. Answers to question 3 “Is there anything that
might prevent you from the above/helping?” were coded
and grouped into categories and overarching themes. Con-
tent analyses were used to calculate frequencies of themes
[35].

Results
Participants

A total of 421 participants were recruited to our study
across 10 study sessions; the average number of partici-
pants sampled per session was 34. The median partici-
pant age was 47 years (range 10-92 years) and 52.3%
(n=220/421) of the participants were female (Table 1).
The majority of participants visited Gosforth High Street
weekly or more often (72.9%, n=307/421). Information
on the number of members of public declining participa-
tion or withdrawing the questioning was not recorded.

Table 1 Participant characteristics

Participant characteristic Participants (N=421)

Age years (median, range) 47.0 (10-92)
Sex, N (%)

Female 220 (52.3)

Male 198 (47.0)

Not recorded 3(0.7)
Frequency of visit to Gosforth High Street,

N (%)

< weekly 114 (27.1)

> weekly 307 (72.9)
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First aid training

Just over half of the respondents claimed to have first aid
training (50.8%, n=214/421), with significantly more
females than males being first aiders (57.3% n=126/220
females and 43.9% N =287/198 males, p=0.01 X2 =741,
Table 2). The location or source of first aid training and
the length of time since training are shown in Table 3. Of

Table 2 Cardiac Arrest Knowledge, N (%)

the participants who could recall the location of their first
aid training, training received from a charity and through
work were the most frequently mentioned by participants
(14.0%, n=30/214 and 11.7%, n=25/214 respectively).
Nearly half of participants reported they received first aid
training more than 3 years ago (48.1% n=103/214), while
20.6% (n=44/214) had received first aid training within the
past year.

First aid training, All respondents  Sex, N (%) First aid training N (%)
cardiac arrest (N=421),N (%) — - - —
knowledge and Male (N=198) Female Probability Non—ﬁrst First aider Probability
barriers to help- (N=220) aider (N=214)
ing during an (N=207)
OHCA
First aid trained 214 (50.8) 87 (43.9) 126 (57.3) p=0.01 n/a n/a n/a
x>=1741
knowledge of 130 (30.9) 59 (29.8) 71 (32.4) p=0.56 47 (22.7) 83 (38.8) p<0.001
the difference x>=0.33 x>=12.53
between a heart
attack and a
CA
Self- reported 349 (82.9) 159 (80.3) 188 (85.5) p=0.16 153 (73.9) 196 (91.6) p<0.001
knowledge of x*=1.96 x>=23.19
what to do if
someone were
to collapse fol-
lowing a CA
Shout for help 74 (17.6) 30 (15.2) 43 (19.5) p=0.24 27 (13.0) 47 (22.0) p=0.02 XZ =5.78
x>=1.40
Call 999 270 (64.1) 117 (59.1) 152 (69.1) p=0.03 x>74.54 123(59.4) 147 (68.7) p=0.05 x*73.93
Check for 41(9.7) 15 (7.6) 26 (11.8) p=0.15 8(3.9) 33 (15.4) p<0.001
response x> =2.12 x>=15.99
Check breathing 101 (24.0) 53 (26.8) 47 (21.4) p=0.20 33 (15.9) 68 (31.8) p<0.001
x?=1.67 x2=14.47
Commence CPR 245 (58.2) 112 (56.6) 132 (60.0) p=0.48 99 (47.8) 146 (68.2) p<0.001
x>=0.51 x>=18.00
Locate defibril- 60 (14.3) 27 (13.6) 33 (15.0) p=0.69 16 (7.7) 44 (20.6) p<0.001
lator x>=0.16 x>=14.18
Apply defibril- 19 (4.5) 7 (3.5) 12.(5.5) p=0.35 4 (1.9) 15 (7.0) p=0.01 X2=6.29
lator to patient x>=0.89
and use if
appropriate
Continue CPR 14 (3.3) 6 (3.0) 8 (3.6) p=0.73x>=1.2 4(1.9) 10 (4.7) p=0.12 x>*=2.46
until ambu-
lance arrives
Compression rate 6 (1.4) 4(2.0) 2 (0.9) p=0.34 1(0.5) 5(2.3) p=0.11 x*=2.57
100-120/min x>=0.91
Compression/ 13 (3.1) 7(3.5) 6(2.7) p=0.64 3(1.4) 10 (4.7) p=0.06 X2 =3.65
breath ratio X2 =0.23
30:2
Barrier/s to 126 (29.9) 54 (27.3) 72 (32.7) P=0.23 39 (18.8) 87 (40.7) p<0.001
helping during 2=1.47 ¥?=23.87
an OHCA men-
tioned

Values displayed in bold represent statistically significant difference at p <0.05
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Table 3 Location or Source of First Aid Training and Length of Time
since First Aid Training

Location or source of first aid training Participants, N=214

N (%)

Charity 30 (14.0)
Work 25 (11.7)
Medical doctor 18 (8.4)
Military/police 14 (6.5)
School 13 (6.1)
Health care worker 12 (5.6)
Hobby 3(1.4)
Unknown 99 (46.3)
Length of time since first aid training

>3 years ago 103 (48.1)

<1 year ago 44 (20.6)

Between 1 and 3 years 9(4.2)

Unknown 58 (27.1)

Cardiac arrest knowledge

Out of all the respondents, 30.9% (n=130/421) identified
the difference between a heart attack and a CA (Table 2), and
little difference between sex was seen (29.8%, n=59/198 of
males and 32.4%, n=71/220 of females, p=0.56 X2 =0.33).
Significantly more first aiders were aware of the difference
between a heart attack and a CA than non-first aiders by a
relative percentage difference of 70.2% and an absolute per-
centage difference of 16.0% (38.8% n=83/214 versus 22.8%
n=47/207 respectively, p<0.001 X2 =12.53, Table 2).

Response to a collapse following an out of hospital
cardiac arrest

Most respondents (82.9%, n=349/421) reported that they
would know what to do if someone were to collapse in
front of them with a presumed CA (Table 2). Moreover,
91.6% (n=196/214) of first aiders compared to 73.9%
(n=153/207) of non-first aiders stated they would know
what to do (p<0.001 x*=23.19) and little difference was
seen between sex (80.3%, n=159/198 of males versus
85.5%, n=188/220 of females, p=0.16 XZZ 1.96).

When asked what they would specifically do in response
to a collapse following a CA, most participants spontane-
ously reported that they would call 999 (64.1% n=270/421)
and commence CPR (58.2%, n=245/421), while 24.0%
(n=101/421), 17.6% (n=74/421) and 14.3% (n=60/421)
reported they would check breathing, shout for help and
locate a defibrillator respectively (Table 2). Only 9.7%
(n=41/421) participants reported they would check for a
response, while 4.5% (n=19/421) claimed they would apply
the defibrillator, and 3.3% (n=14/421) reported they would

continue CPR until the ambulance arrives. Compression
ratio or rate was rarely spontaneously mentioned by par-
ticipants, and only 3.1% (n=13/421) and 1.4% (n=6/421)
claimed they would use a compression/breath ratio of 30:2
or a compression rate of 100—120/min respectively.

Out of the actions for cardiac arrest mentioned by par-
ticipants, little difference was seen between sex, except an
absolute difference of 10% more females than males reported
they would call 999 (59.1% n=117/198 of males versus
69.1% n=152/220 of females, p=0.03 X2=4.54, Table 2).

A greater proportion of first aiders mentioned actions for
cardiac arrest than non-first aiders for all actions (Table 2).
Additionally, statistically significant differences were seen
between first aiders and non-first aiders for shout for help
(22.0%, n=47/214 versus 13.0% N=27/207, p=0.02
XZ: 5.78), check for response (15.4%, n=33/214 versus
3.9% n=8/207, p<0.001 XZ: 15.99), check breathing
(31.8%, n=68/214 versus 15.9%, n=33/207, p<0.001
Xzz 14.47), commence CPR (68.2%, N =146/214 versus
47.8%, n=99/207, p<0.001 X2= 18.00), locate defibrilla-
tor (20.6%, n=44/214 versus 7.7%, n=16/207, p<0.001
X2= 14.18), and apply defibrillator to patient and use if
appropriate (7.0%, n=15/214 versus 1.9%, n=4/207,
p=0.01 x*=6.29).

Factors preventing intervention during an out of
hospital cardiac arrest

The barriers to helping during a CA stated by participants
are shown in Table 4. Almost a third of participants (29.9%,
n=126/421) remarked that there were barriers preventing
them from helping, and little difference was seen between
males and females (27.3%, n=54/198 of males and 32.7%,
n=72/220 of females, p=0.23 X2= 1.47 Table 2). More
first aiders (40.7%, n=87/214) commented that there were
barriers preventing them from helping than non-first aiders
(18.8%, n=39/207) by an absolute percentage difference of
21.9% (p<0.001 Xz =23.87) (relative percentage difference
of 114.9%) (Table 2). The most common barrier stated by
42.1% (n=53/126) of our participants was lack of knowl-
edge (Table 4).

AED and AED location

The majority of participants knew what a defibrillator was
(80.3%, n=338/421, Table 5), with significantly more first
aiders than non-first aiders accurately describing an AED
(91.1%, n=195/214 versus 69.1%, n=143/207 p<0.001
X2= 32.29). Similar findings were found amongst females
and males for AED knowledge (Table 5).

At 74.3% (n=313/421), most respondents knew where
defibrillators were generally located (Table 5), with more
first aiders (81.8%, n=175/214) than non-first aiders
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Table 4 Perceived Barriers to

Perceived barriers to helping

Participants, N=126

Helping duri OHCA
elping during an N (%)
Lack of knowledge 53 (42.1)
Danger (electric shock, fire, weapons) 44 (34.9)
Fear of catching infectious disease 16 (12.7)
Symptoms associated with trauma (blood, fractures) 12 (9.5)
Other ((Do not attempt resuscitation (DNAR), presence of vomit, intoxicated 7 (5.6)
patient))
Physically unable (unable to bend/kneel, speech impediment) 6 (4.8)
Family members/pets 5(4.0)
Table 5 Self-reported AED knowledge
Self-reported All respond- Sex First aid training
knowledge, N (%) ents, - - ; .
N=421 Male, N=198 Female, N=220 Probability Non-first First aider, Probability
aider, N=214
N=207
Knowledge of a 338 (80.3) 158 (79.8) 178 (80.9) p=0.78 X2:0.08 143 (69.1) 195 (91.1) p<0.001 Xz =32.29
defibrillator/
AED
Knowledge of 313 (74.3) 137 (69.2) 175 (79.5) p=0.02 Xz =5.90 138 (66.7) 175 (81.8) p<0.001 > =12.59
defibrillator
location/s
Knowledge of 88 (20.9) 35 (17.7) 53 (24.1) P=0.11 X2 =2.58 27 (13.0) 61 (28.5) p<0.001 y>=15.21
closet defibril-
lator
Self-reported 146 (34.7) 67 (33.8) 77 (35.0) p=0.80 Xz =0.6 35(16.9) 111 (51.9) p<0.001 > =56.77
knowledge of
defibrillator/
AED use
Open AED 68 (16.2) 30 (15.3) 37(17.2) p=0.60 Xz =0.27 17 (8.3) 51(23.8) p<0.001 x>=19.38
Listen to and fol- 106 (25.2) 48 (24.5) 58 (27.0) p=0.57 X2:0~33 24 (11.8) 82 (38.3) p<0.001 > =40.83
low instructions
Apply adhesive 83 (19.7) 38 (19.4) 44 (20.5) p=0.79 X2 =0.08 19 (9.3) 64 (29.9) p<0.001 x>=29.19
pads in the cor-
rect area on chest
Await analysis of 24 (5.7) 7(3.6) 17 (7.9) p=0.06 Xz =3.51 1(0.5) 23 (10.7) p<0.001 >=20.85
rhythm
If shock advised, 40 (9.5) 19 (9.7) 21(9.8) p=0.98 X2 =0.00 4 (2.0) 36 (16.8) p <0.001 %> =27.50
respondent aware
that people
should be clear
of patient before
shocking
Shock patient 50 (11.9) 22 (11.2) 28 (13.0) p=0.58 X2=0~31 6(2.9) 44 (20.6) p<0.001 x2=31.82
Continues CPR 16 (3.8) 8(4.1) 8(3.7) p=0.85 Xz =0.04 1(0.5) 15 (7.0) p<0.001 x2=12.40
should shock not
be advised/suc-
cessful
Call 999 7(1.7) 2 (1.0) 5(2.3) p=0.31 X2= 1.04 0 (0.0) 7@3.3) p=0.01 x*>=6.95
Follow instruc- 8(1.9) 3(1.5) 5(2.3) p=0.56 X2 =034 1(0.5) 7@3.3) p=0.035 > =4.44

tions from 999

Values displayed in bold represent statistically significant difference at p<0.05
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(66.7%, n=138/207) describing AED locations (p <0.001
X2= 12.59). Statistically more females than males were
aware of AED locations by an absolute percentage differ-
ence of 10.3% (79.5%, n=175/220 of females and 69.2%,
n=137/198 of males, p=0.02 X2 =5.90). The most common
locations to find an AED suggested by participants were
sport centres (22.7%, n="71/313) and hospitals (21.4%,
n=67/313) (Table 6).

Of all respondents, only 20.9% (n=_88/421) recounted
that they knew where the closest defibrillator was, with
small differences observed between sex (17.7%, n=35/421
of males and 24.1%, n=53/421 of females). Significant dif-
ference, however, was seen amongst first aiders and non-first
aiders with more first aiders recounting the location of the
nearest AED (28.5%, n=61/421 of first aiders versus 13.0%,
n=27/421 non-first aiders, relative percentage difference of
119.2%).

A higher proportion of respondents who reported they
visited Gosforth High Street weekly or more often knew
where the closest AED was compared to those who visited
less than weekly (25.7%, n="79/421 for > weekly and 10.2%
n=9/421 for < weekly, p<0.001 X2 =16.00, Table 6).

Knowledge of AED operation
Out of all the respondents, 34.7% (n=146/421) stated they

knew how to operate an AED, and no statistical difference
was observed between sex for any AED action (Table 5).

Of all participants, 16.2% (n=68/421) freely recounted
they would open the AED and 25.2% (n=106/421) of
participants claimed they would listen and follow instruc-
tions. 19.7% (n=283/421) of respondents recounted they
would apply adhesive pads in the correct area on chest,
and 5.7% (n=24/421) stated they would await analysis of
rhythm (Table 5). Additionally, 9.5% (n=40/421) and 11.9%
(n=50/421) of respondents spontaneously claimed they
were aware to be clear of the patient before shocking, and to
shock the patient if advised. Only 3.8% (n=16/421), 1.7%
(n=7/421) and 1.9% (n=_8/421) of participants stated they
would continue CPR should shock not be advised/success-
ful, call 999 and follow instructions from 999, respectively
(Table 5).

All AED actions were statistically different between first
aiders and non-first aiders, with a larger proportion of first
aiders having a greater knowledge of AED use than non-first
aiders (Table 5). This was most apparent for self-reported
defibrillator knowledge (51.9%, n=111/214 versus 16.9%,
n=35/207 of first aiders and non-first aider respectively,
p<0.001 X2=56.77), listen and follow instructions by
26.5% (38.3%, n=82/214 versus 11.8%, n=24/207 of first
aider and non-first aider respectively, p <0.001 X2 =40.83)
and apply adhesive pads in the correct area on chest by
20.6% (29.9%, n=64/214 versus 9.3%, n=19/207 of first
aider and non-first aider respectively, p <0.001 X2 =29.19).

More first aiders recounted that they would open the
AED than non-first aiders (23.8%, n=51/214 versus 8.3%

Table 6 Suggested AED

- Suggested AED location
locations and knowledge

Participants N=313, N (%)

of AED location based on
frequency of Gosforth High

e Hospital
Street visit SP!

Supermarket

Public building

GP surgery

On the street

Shopping centre, shops, bank
Dental surgery
Train/metro station
School/college/university
At work

Airport

Ambulance

Other (church, phone box, police, pharmacy, library, restaurants,

Sport centres (gyms, rugby, golf and bowling clubs)

71 (22.7)
67 (21.4)
53 (16.9)
53 (16.9)
4113.1)
30 (9.6)
28 (8.9)
19 (6.1)
18 (5.8)
18 (5.8)
18 (5.8)
17 (5.4)
11 3.5)
24 (1.7)

pubs, cafes, coast guard, football stadium, care home, hotel,

taxi)
Knowledge of closest AED, N (%)

Frequency of visit to high street

>weekly Probability

79 (25.7) p<0.001
x>=16.00

< weekly
9 (10.2)

Values displayed in bold represent statistically significant difference at p <0.05
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n=17/207 respectively, p<0.001 Xz =19.38, Table 5),
were aware people should be clear of patient before shock-
ing (17.2%, n=36 versus 2.0% n=4 respectively, p <0.001
X2 =27.50), and freely mentioned they would shock a patient
(21.1%, n=44/214 versus 2.9%, n=6/207 respectively,
p<0.001 XZ =31.82). Moreover, the AED actions which
were lesser mentioned, including await analysis of rhythm,
continue CPR should shock not be advised/successful, and
follow instructions from 999, were infrequently mentioned
by non-first aiders (<0.5%), with no non-first aiders men-
tioning that they would call 999. Although more first aiders
claimed they would perform these AED actions, low counts
were still observed for spontaneous mention of call 999 and
follow instructions from 999 (both 3.3%, n=7/214). How-
ever, a much higher relative difference was seen between
first aiders and non-first aiders for await analysis of rhythm
(11.0%, n=23/214 of first aiders versus 0.5%, n=11/207 of
non-first aiders, p <0.001 X2 =20.85).

Discussion
Summary of main findings

This study investigated the knowledge and confidence of
the public in intervening during an OHCA. Although most
participants stated they would know what to do during
an OHCA and knew what an AED was, when questioned
further, low knowledge was recorded, and generally low
numbers of participants spontaneously mentioned specific
bystander OHCA responses and AED actions. Moreover,
over half of our participants stated that lack of knowledge
was a barrier to helping during an OHCA and first aid train-
ing was found to statistically increase knowledge of OHCA
responses and AED actions.

Comparison with other literature

In comparison to a similar survey study by Brooks et al.,
conducted in South West England, similarities in the per-
centage of participants reporting that they would know
what to do if someone were to collapse in front of them
with a presumed CA, the CA actions call 999 and 30:2
compression ratio were found [13]. Similar numbers have
also been reported for those who stated they would com-
mence CPR in an Australian survey study [12], however,
this study reported that women were less likely than men
to state that they would give chest compressions [12],
moreover, females reported a lower willingness to initi-
ate basic life support (BLS) attempts and to use an AED
device in a Austrian survey study [14]. In our study, out of
most questions asked, little difference was seen between
sex, except for statistically more females than males

@ Springer

reported they would call 999, and more females than males
were aware of AED locations. This may reflect the statis-
tically higher levels of first aid training in females in our
study cohort, whilst the above studies did not compare first
aid training between sexes. Although there was mostly lit-
tle difference between our male and female responses, the
higher proportion of first aid training within the female
cohort suggests that initiatives to increase recruitment of
males to first aid training may be needed in the North East
of England.

Lower numbers of first aiders who spontaneously men-
tioned check for response and check breathing were recorded
in our study compared to the study by Brooks et al. [13]
(15.4% versus 50% and 31.8% versus 58% respectively).
Moreover, only 5.2% of Brooks et al.’s participants spon-
taneously recounted that they would locate a defibrilla-
tor while 20.6% of our participants did. Overall, although
both conducted in England, the discrepancies noted above
between studies may have occurred due to differences in
locations, populations and data collection year used in the
studies. Moreover, variation in bystander responses has been
reported in the literature, for example, a systematic review
of surveys and qualitative interviews concluded that overall
awareness of the purpose of an AED ranged between 15 and
89% [10], which accounts for the variation seen between our
participants (80.3%) and those from Brooks et al.’s study
(69%) who stated they knew what a defibrillator was.

Another discrepancy between our results and those pub-
lished included an Austrian telephone survey study which
reported more than two-fold more participants would check
for breathing compared to our study (52% versus 24%
respectively) [14], however, significantly higher levels of
our participants self-reported that they would commence
CPR (58% versus 33%). Again, these differences could be
attributable to the variances between survey study stated
above, and specifically the questionnaire used with differ-
ent phrases and 4 different answer options provided to the
participant by the researchers.

Similar to our findings, research has also found more
first aiders self-reported actions for cardiac arrest [12, 13]
and AED actions [13] than non-first aiders. Significantly
more females than males were first aiders in our study, with
similar findings in other studies from the UK [20] and Aus-
tralia [36, 37], but not in Singapore [38], additionally, more
females than males were aware of AED locations.

Of all our respondents, 74.3% could name potential AED
locations, however, only 20.9% recounted that they knew
where the closest defibrillator was, which is at the top end
of the range of 5-22% of people who collectively reported
they were able to locate their nearest PAD in a systematic
review [10]. This is considerably higher than the 5.1% of
people who knew where or how to find their nearest PAD in
the study by Brooks et al. [13].
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More CA actions and all AED actions were reported
statistically more by first aiders than non-first aiders in our
study, and more first aiders recounted the location of the
nearest AED than first aiders. This aligns with the literature
where previous training in CPR and/or AED use is associ-
ated with improved CPR psychomotor skills [39], increased
likelihood of performing CA actions [40], increased AED
and PAD location knowledge [12] and confidence in AED
use [12, 16].

A recent systematic review and meta-analysis of patients
with OHCA found rates of bystander CPR and survival
to discharge were lower for patients from more deprived
communities than those from higher socioeconomic status
(SES) communities [41]. Since Gosforth is an affluent area
of Newcastle, a relatively high proportion of bystander inter-
vention could be assumed. Moreover, in 2011 it was found
that patients in the least deprived areas were more likely to
receive bystander CPR than those from the most deprived
areas (23.3% versus 14.5%) in the North East of England
[42]. These proportions are lower than the findings from
our study (58.2% freely stated they would commence CPR)
and may be due to the discrepancies between participant
responses to a survey compared to actual bystander inter-
vention, but may also indicate an increase in knowledge and
awareness over time within the region.

Almost a third of our participants remarked that there
were barriers preventing them from helping during a col-
lapse following a CA with the most common barrier stated
by these participants being lack of knowledge. Fear of not
having the skills and/or causing harm are also the most com-
mon barriers previously mentioned for CA actions [12, 15,
38] and PAD use [10, 15, 38] in the literature, which sup-
ports the need of training to enhance knowledge and increase
bystander confidence.

Limitations and future implications

A main limitation of this study is self-selection of par-
ticipants, reducing the representativeness of our findings.
Furthermore, answers to the survey questionnaire may not
represent what an individual would do under pressure at a
time of a OHCA collapse, and we did not record the partici-
pant response rate. Gosforth is an affluent area, and similar
research in deprived areas of Newcastle and the UK would
provide deeper insights. However, 10.0% (N =42) of par-
ticipants stated they only visit Gosforth once a year, and
our findings still show low knowledge within a potentially
affluent participant sample.

Since disparities in intervention, healthcare and outcomes
have been seen in deprived communities and ethnic minori-
ties [43], further exploration of the demographic factors such
as ethnicity, education level and employment [10] in the
UK and their role on AED coverage, knowledge, training

and confidence in their use would provide deeper insights.
Moreover, data were collected in 2018 and so may be some-
what dated, and investigation into the affect the COVID-
19 pandemic [44] and the novel developments in OHCA
intervention such as smartphone-based use [45], or drone
delivery of AEDs [46—48] on bystander response, warrants
further research. Notwithstanding the above limitations, this
survey study used a suitable sample size and provides fur-
ther understanding into public knowledge and confidence
in the use of AEDs, the barriers to helping during a CA and
acquiring an AED on a public high street in the North East
of England.

Conclusion

Although most participants reported they would know
what to do during an OHCA and what an AED was, low
numbers of participants spontaneously mentioned OHCA
responses and AED actions, suggesting low knowledge. The
most frequent OHCA actions mentioned were call 999 and
commence CPR. Just over half of participants were first aid
trained, with more females being first aiders. Only around a
fifth of participants knew where the closest AED was.

Knowledge of CA and AED actions, and location of the
nearest AED are barriers to public OHCA intervention. Our
results show that first aid training improves knowledge in
helping during an OHCA collapse. Increasing knowledge
and confidence through campaigns such as the annual
Restart a Heart initiative [49] will help address the low pub-
lic involvement and under use of PAD during OHCAs, and
improve OHCA outcomes.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11739-024-03549-z.

Acknowledgements The authors would like to thank all participants
who took part in this study. Thank you to the North East Ambulance
Service (NEAS) for their support. The authors would like to thank
Liam Townend, Aoife Norton and Ciara Norton for their help during
this project.

Author contributions MN, RD and SW designed the study. RD, MN,
PA-F, PB, SM and SP collected the study data. RD analysed the data
and wrote the first draft of the paper with MN. All authors reviewed
and edited the paper.

Funding This project was funded by Cardioproof CIC.

Availability of data and materials The datasets used and/or analysed

during the current study are available from the corresponding author
on reasonable request.

Declarations

Conflict of interest The authors state they have no conflicts of interest.

@ Springer


https://doi.org/10.1007/s11739-024-03549-z

1714

Internal and Emergency Medicine (2024) 19:1705-1715

Ethics approval and consent to participate Ethical approval was
granted by the University of Sunderland Research Ethics Committee.
Identifiable personal data were not collected from participants. Partici-
pation was voluntary and agreeing to answer the survey was considered
as consent to participate in the study.

Consent for publication Not applicable.

References

10.

11.

12.

13.

14.

Resuscitation Council UK (2015) Publication: Consensus Paper
on out-of-hospital cardiac arrest in England. Available from:
https://www.resus.org.uk/library/publications/publication-conse
nsus-paper-out-hospital-cardiac-arrest

Perkins GD, Nolan JP, Soar J, Hawkes C, Wyllie J, Skellett S, et al
(2021) Epidemiology of cardiac arrest Guidelines. Available from:
https://www.resus.org.uk/library/2021-resuscitation-guidelines/
epidemiology-cardiac-arrest-guidelines

Sasson C, Rogers MA, Dahl J, Kellermann AL (2010) Predictors
of survival from out-of-hospital cardiac arrest: a systematic review
and meta-analysis. Circ Cardiovasc Qual Outcomes 3(1):63-81
Eberhard KE, Linderoth G, Gregers MCT, Lippert F, Folke F
(2021) Impact of dispatcher-assisted cardiopulmonary resuscita-
tion on neurologically intact survival in out-of-hospital cardiac
arrest: a systematic review. Scand J Trauma Resusc Emerg Med.
https://doi.org/10.1186/s13049-021-00875-5

Baekgaard JS, Viereck S, Moller TP, Ersboll AK, Lippert F, Folke
F (2017) The effects of public access defibrillation on survival
after out-of-hospital cardiac arrest: a systematic review of obser-
vational studies. Circulation 136:954-965

Holmberg MJ, Vognsen M, Andersen MS, Donnino MW,
Andersen LW (2017) Bystander automated external defibrillator
use and clinical outcomes after out-of-hospital cardiac arrest: a
systematic review and meta-analysis. Resuscitation 120:77-87
Pollack RA, Brown SP, Rea T, Aufderheide T, Barbic D, Buick JE
et al (2018) Impact of bystander automated external defibrillator
use on survival and functional outcomes in shockable observed
public cardiac arrests. Circulation 137(20):2104-2113
Valenzuela TD, Roe DJ, Nichol G, Clark LL, Spaite DW, Hardman
RG (2000) Outcomes of rapid defibrillation by secuirty officers
after cardiac arrest in casinos. N Engl J Med 343(17):1206-1209
Lee SGW, Park JH, Ro YS, Hong KJ, Song KJ, Shin SD (2021)
Time to first defibrillation and survival outcomes of out-of-hos-
pital cardiac arrest with refractory ventricular fibrillation. Am J
Emerg Med 40:96-102

Smith CM, Lim Choi Keung SN, Khan MO, Arvanitis TN, Fother-
gill R, Hartley-Sharpe C et al (2017) Barriers and facilitators to
public access defibrillation in out-of-hospital cardiac arrest: a sys-
tematic review. Eur Heart J Qual Care Clin Outcomes 3:264-273
Wissenberg M, Lippert FK, Folke F, Weeke P, Hansen CM,
Christensen EF et al (2013) Association of National Initiatives
to Improve Cardiac Arrest Management with rates of bystander
intervention and patient survival after out-of-hospital cardiac
arrest. ] Am Med Assoc 310(13):1377-1384

Smith KL, Cameron PA, Meyer ADM, McNeil JJ (2003) Is the
public equipped to act in out of hospital cardiac emergencies?
Emerg Med J 20:85-87

Brooks B, Chan S, Lander P, Adamson R, Hodgetts GA, Deakin
CD (2015) Public knowledge and confidence in the use of public
access defibrillation. Heart 101:967-971

Krammel M, Schnaubelt S, Weidenauer D, Winnisch M, Stein-
inger M, Eichelter J et al (2018) Gender and age-specific aspects

Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

of awareness and knowledge in basic life support. PLoS ONE
13(6):¢0198918

Huang EP-C, Chiang W-C, Lu T-C, Wang C-H, Sun J-T, Hsieh
M-J et al (2021) Barriers to bystanders defibrillation: A national
survey on public awareness and willingness of bystanders defi-
brillation. J] Formos Med Assoc 120(3):974-982

Petruncio LM, French DM, Jauch EC (2018) Public CPR and
AED knowledge: an opportunity for educational outreach in
South Carolina. South Med J 111(6):349-352

Al Haliq SA, Khraisat OM, Kandil MA, Al Jumaan MA,
Alotaibi FM, Alsaqabi FS et al (2020) Assessment on CPR
knowledge and AED availability in Saudi malls by security
personnel: public safety perspective. ] Environ Public Health
2020:7453027

Lubin J, Chung SS, Williams K (2004) An assessment of public
attitudes toward automated external defibrillators. Resuscitation
62:43-47

Sidebottom DB, Potter R, Newitt LK, Hodgetts GA, Deakin CD
(2018) Saving lives with public access defibrillation: a deadly
game of hide and seek. Resuscitation 128:93-96

Hawkes CA, Brown TP, Booth S, Fothergill RT, Siriwardena N,
Zakaria S et al (2019) Attitudes to cardiopulmonary resuscitation
and defibrillator use: a survey of UK adults in 2017. J Am Heart
Assoc 8:e008267

Nielsen AM, Isbye DL, Lippert FK, Rasmussen LS (2013) Can
mass education and a television campaign change the attitudes
towards cardiopulmonary resuscitation in a rural community?
Scand J Trauma Resusc Emerg Med 21:39

Yu 'Y, Meng Q, Munot S, Nguyen TN, Redfern J, Chow CK (2020)
Assessment of community interventions for bystander cardiopul-
monary resuscitation in out-of-hospital cardiac arrest a systematic
review and meta-analysis. JAMA Netw Open 3(7):¢209256
Perkins GD, Lockey AS, de Belder MA, Moore F, Weissberg P,
Gray H (2015) National initiatives to improve outcomes from out-
of-hospital cardiac arrest in England. Emerg Med J 33:448-451
National Health Service (NHS) (2019) NHS Long Term Plan.
Available from: https://www.longtermplan.nhs.uk/

Brooks SC, Clegg GR, Bray J, Deakin CD, Perkins GD, Ringh
M et al (2022) Optimizing outcomes after out-of-hospital cardiac
arrest with innovative approaches to public-access defibrillation:
a scientific statement from the International Liaison Committee
on Resuscitation. Circulation 145(13):e776—e801

UK Government (2019) National statistics. English indices of dep-
rivation 2019. Available from: https://www.gov.uk/government/
statistics/english-indices-of-deprivation-2019

United Kingdom Government (2022) Regional ethnic diversity.
Available from: https://www.ethnicity-facts-figures.service.gov.
uk/uk-population-by-ethnicity/national-and-regional-populations/
regional-ethnic-diversity/latest

United Kingdom Government (2021) Population and household
estimates, England and Wales: Census 2022. Available from:
https://www.gov.uk/government/publications/census-2021-first-
results-england-and-wales/population-and-household-estimates-
england-and-wales-census-2021

Brown TP, Scott Booth S, Hawkes CA, Jasmeet Soar J, Mark J,
Mapstone J et al (2019) Characteristics of neighbourhoods with
high incidence of out-of-hospital cardiac arrest and low bystander
cardiopulmonary resuscitation rates in England. Eur Heart J Qual
Care Clin Outcomes 5:51-62

Google Maps (2018) Available from: https://www.google.co.uk/
maps/place/Gosforth,+Newcastle+upon+Tyne/ @55.0068477,-1.
6545536,13z/data=!3m1!4b1!4m5!3m4!1s0x487e¢76cad57d929d:
0x4¢c6263df407f9884!8m2!3d55.008279!4d-1.6188777
UKCensusdata.com (2011) UK Census Data Newcastle upon
Tyne. Available from: http://www.ukcensusdata.com/newcastle-
upon-tyne-e0800002 1#sthash.fO0iya5T.qAQdqAhO.dpbs


https://www.resus.org.uk/library/publications/publication-consensus-paper-out-hospital-cardiac-arrest
https://www.resus.org.uk/library/publications/publication-consensus-paper-out-hospital-cardiac-arrest
https://www.resus.org.uk/library/2021-resuscitation-guidelines/epidemiology-cardiac-arrest-guidelines
https://www.resus.org.uk/library/2021-resuscitation-guidelines/epidemiology-cardiac-arrest-guidelines
https://doi.org/10.1186/s13049-021-00875-5
https://www.longtermplan.nhs.uk/
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.gov.uk/government/publications/census-2021-first-results-england-and-wales/population-and-household-estimates-england-and-wales-census-2021
https://www.gov.uk/government/publications/census-2021-first-results-england-and-wales/population-and-household-estimates-england-and-wales-census-2021
https://www.gov.uk/government/publications/census-2021-first-results-england-and-wales/population-and-household-estimates-england-and-wales-census-2021
https://www.google.co.uk/maps/place/Gosforth,+Newcastle+upon+Tyne/@55.0068477,-1.6545536,13z/data=!3m1!4b1!4m5!3m4!1s0x487e76cad57d929d:0x4c6263df407f9884!8m2!3d55.008279!4d-1.6188777
https://www.google.co.uk/maps/place/Gosforth,+Newcastle+upon+Tyne/@55.0068477,-1.6545536,13z/data=!3m1!4b1!4m5!3m4!1s0x487e76cad57d929d:0x4c6263df407f9884!8m2!3d55.008279!4d-1.6188777
https://www.google.co.uk/maps/place/Gosforth,+Newcastle+upon+Tyne/@55.0068477,-1.6545536,13z/data=!3m1!4b1!4m5!3m4!1s0x487e76cad57d929d:0x4c6263df407f9884!8m2!3d55.008279!4d-1.6188777
https://www.google.co.uk/maps/place/Gosforth,+Newcastle+upon+Tyne/@55.0068477,-1.6545536,13z/data=!3m1!4b1!4m5!3m4!1s0x487e76cad57d929d:0x4c6263df407f9884!8m2!3d55.008279!4d-1.6188777
http://www.ukcensusdata.com/newcastle-upon-tyne-e08000021#sthash.fO0iya5T.qAQdqAh0.dpbs
http://www.ukcensusdata.com/newcastle-upon-tyne-e08000021#sthash.fO0iya5T.qAQdqAh0.dpbs

Internal and Emergency Medicine (2024) 19:1705-1715

1715

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Survey Monkey (2023) Sample size calculator. Available from:
https://uk.surveymonkey.com/mp/sample-size-calculator/
Bottiger BW, Aken HV (2015) Training children in cardiopulmo-
nary resuscitation worldwide. The Lancet 385(9985):2353
European Resuscitation Council (2016) Kids save lives—now
endorsed by the WHO!. Available from: https://www.erc.edu/
news/kids-save-lives

Fink A (2002) How to manage, analyse, and interpret survey data.
Sage Publications, Los Angeles

Wallace HJ, O’Neill TB, Wood FM, Edgar DW, Rea SM (2013)
Determinants of burn first aid knowledge: cross-sectional study.
Burns 39(6):1162-1169

Franklin RC, Watt K, Aitken P, Brown LH, Leggat PA (2019)
Characteristics associated with first aid and cardiopulmonary
resuscitation training and use in Queensland. Aust Prehospital
Disaster Med 34(2):155-160

Ong MEH, Quah JLJ, Ho AFW, Yap S, Edwin N, Ng YY et al
(2013) National population based survey on the prevalence of
first aid, cardiopulmonary resuscitation and automated external
defibrillator skills in Singapore. Resuscitation 84:1633-1636
Riggs M, Franklin R, Saylany L (2019) Associations between
cardiopulmonary resuscitation (CPR) knowledge, self-efficacy,
training history and willingness to perform CPR and CPR psy-
chomotor skills: a systematic review. Resuscitation 138:259-272
Jarrah S, Judeh M, AbuRuz ME (2018) Evaluation of public
awareness, knowledge and attitudes towards basic life support: a
cross-sectional study. BMC Emerg Med. https://doi.org/10.1186/
s12873-018-0190-5

Lee S, Ahn KO, Cha M (2021) Community-level socioeconomic
status and outcomes of patients with out-of-hospital cardiac arrest.
A systematic review and meta analysis. Medicine 100(3):e24170
Moncur L, Ainsborough N, Ghose R, Kendal SP, Salvatori M,
Wright J (2016) Does the level of socioeconomic deprivation at
the location of cardiac arrest in an English region influence the
likelihood of receiving bystander-initiated cardiopulmonary resus-
citation? Emerg Med J 33(2):105-108

43.

44,

45.

46.

47.

48.

49.

Boulton AJ, Del Rios M, Perkins GD (2022) Health inequities in
out-of-hospital cardiac arrest. Curr Opin Crit Care 28(3):229-236
Ushimoto T, Yao S, Nunokawa C, Murasaka K, Inaba H (2023)
Association between the COVID-19 pandemic in 2020 and out-
of-hospital cardiac arrest outcomes and bystander resuscitation
efforts for working-age individuals in Japan: a nationwide obser-
vational and epidemiological analysis. Emerg Med J 40:1-8
Metelmann C, Metelmann B, Kohnen D, Brinkrolf P, Andelius L,
Bottiger BW et al (2021) Smartphone-based dispatch of commu-
nity first responders to out-of-hospital cardiac arrest—statements
from an international consensus conference. Scand J Trauma
Resusc Emerg Med. https://doi.org/10.1186/s13049-021-00841-1
Lim JCL, Loh N, Lam HH, Lee JW, Liu N, Yeo JW et al (2022)
The role of drones in out-of-hospital cardiac arrest: a scoping
review. J Clin Med 11:5744

Shirane T (2020) A systematic review of effectiveness of auto-
mated external defibrillators delivered by drones. Glob J Health
Sci 12:12

Liu X, Yuan Q, Wang G, Bian Y, Xu F, Chen Y (2023) Drones
delivering automated external defibrillators: a new strategy to
improve the prognosis of out-of-hospital cardiac arrest. Resusci-
tation 182:109669

Resuscitation Council UK (2023) Restart a heart day. Available
from: https://www.resus.org.uk/get-involved/restart-heart-day

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://uk.surveymonkey.com/mp/sample-size-calculator/
https://www.erc.edu/news/kids-save-lives
https://www.erc.edu/news/kids-save-lives
https://doi.org/10.1186/s12873-018-0190-5
https://doi.org/10.1186/s12873-018-0190-5
https://doi.org/10.1186/s13049-021-00841-1
https://www.resus.org.uk/get-involved/restart-heart-day

	Knowledge and barriers of out of hospital cardiac arrest bystander intervention and public access automated external defibrillator use in the Northeast of England: a cross-sectional survey study
	Abstract
	Background
	Methods
	Setting
	Participants and sampling
	Questionnaire
	Data analysis

	Results
	Participants
	First aid training
	Cardiac arrest knowledge
	Response to a collapse following an out of hospital cardiac arrest
	Factors preventing intervention during an out of hospital cardiac arrest
	AED and AED location
	Knowledge of AED operation

	Discussion
	Summary of main findings
	Comparison with other literature
	Limitations and future implications

	Conclusion
	Acknowledgements 
	References




