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Key questions

What is already known about this subject?
►► Bystander automated external defibrillator (AED) use 
and rapid response times are associated with im-
proved survival outcomes.

►► Public awareness and willingness to use public 
access defibrillators (PADs) varies from region to 
region and the number of patients who receive a 
shock before the arrival of emergency medical ser-
vices is often suboptimal.

What does this study add?
►► This is the first analysis of data that were self-
reported by the lay public and it gives a major in-
sight into public access defibrillation.

►► The high first shock success demonstrates that 
public access AEDs can be successfully used in 
non-clinical environments by lay rescuers.

►► The paper presents an effective method of collecting 
post-market clinical follow-up data demonstrating 
safety and performance of PADs.

How might this impact on clinical practice?
►► This study may further disseminate the importance 
of AED use by lay rescuers and dispel the fear that 
is associated with using an AED in emergency 
situations.

►► Reassuring these rescuers of the safety and effec-
tiveness of PADs could allow for earlier defibrillation 
and the potential for enhanced survival.

Abstract
Background  Public access defibrillators (PADs) represent 
unique life-saving medical devices as they may be used 
by untrained lay rescuers. Collecting representative clinical 
data on these devices can be challenging. Here, we 
present results from a retrospective observational cohort 
study, describing real-world PAD utilisation over a 5-year 
period.
Methods  Data were collected between October 2012 and 
October 2017. Responders voluntarily submitted electronic 
data downloaded from HeartSine PADs, and patient 
demographics and other details using a case report form 
in exchange for a replacement battery and electrode pack.
Results  Data were collected for 977 patients (692 males, 
70.8%; 255 females, 26.1%; 30 unknown, 3.1%). The 
mean age (SD) was 59 (18) years (range <1 year to 101 
years). PAD usage occurred most commonly in homes 
(n=328, 33.6%), followed by public places (n=307, 31.4%) 
and medical facilities (n=128, 13.1%). Location was 
unknown in 40 (4.09%) events. Shocks were delivered to 
354 patients. First shock success was 312 of 350 patients 
where it could be determined (89.1%, 95% CI 85.4% to 
92.2%). Patients with reported response times ≤5 min 
were more likely to survive to hospital admission (89/296 
(30.1%) vs 40/250 (16.0%), p<0.001). Response time was 
unknown for 431 events.
Conclusion  This is the first study to report global PAD 
usage in voluntarily submitted, unselected real-world 
cases and demonstrates the real-world effectiveness of 
PADs, as confirmed by first shock success.

Introduction
Out-of-hospital cardiac arrest (OHCA) is a 
leading cause of mortality in the USA and 
Europe, accounting for 347 000 to 700 000 
deaths per year.1 2 Patients with ventricular 
fibrillation (VF) or pulseless ventricular 
tachycardia (VT) can be treated by transtho-
racic electrical shocks using an automated 
external defibrillator (AED). The likelihood 
of successful defibrillation and survival to 
hospital admission for patients presenting 
with VF or VT decreases with time.3 4 Rapid 
defibrillation and early initiation of chest 
compressions improve survival.5–7 The ‘Chain 
of Survival’ emphasises the time-sensitive 
responder actions which may improve 

survival from OHCA.8 To maximise survival, 
it is essential to increase awareness of OHCA, 
adoption of CPR training and availability of 
public access defibrillators (PADs).

PAD programmes targeting strategic place-
ment of AEDs improve OHCA outcomes. 
The introduction of PAD programmes have 
shown that where PADs were readily avail-
able, patients were defibrillated sooner and 
had improved survival.9–11 However, public 
awareness and willingness to use PADs varies 
from region to region and the number of 
patients who receive a shock before the 
arrival of emergency medical services (EMS) 
is often suboptimal. A study of survival 
following PAD implementation in Stockholm 
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reported underutilisation (n=74 of 474 patients, 16%), 
but when available and used, 70% of patients survived to 
1 month post-arrest.12 Similarly, Wissenberg et al reported 
low PAD use in the Danish Cardiac Arrest Registry, high-
lighting that only 241 of 19 468 patients (1.4%) received 
treatment with a PAD. Importantly, patients treated by a 
bystander had improved survival outcomes.13

PADs are designed to enable a lay rescuer to terminate a 
shockable arrhythmia prior to the arrival of EMS. Survival 
to hospital admission, cardiac function or neurological 
outcome are influenced by numerous factors such as 
EMS response time and pre-existing medical conditions, 
meaning this metric would not provide a clear evaluation 
of PAD performance. As such, clinical assessment of PADs 
through analysis of first shock success represents the most 
appropriate evaluation of their efficacy.

The objective of this analysis was to report post-market 
clinical assessment data describing the effectiveness 
of real-world PAD utilisation over a 5-year period and 
to highlight an approach to PAD post-market clinical 
follow-up that can be adopted throughout the medical 
device industry.

Methods
Patient data collected from HeartSine PADs between 
October 2012 and October 2017 were analysed. Use of 
a PAD is defined as the responder turning on the device 
and placing electrodes on the patient to enable rhythm 
analysis. Following each use of the PADs, the end-user 
must replace the HeartSine Pad-Pak (single-use battery 
and electrode combination cartridge). To incentivise 
data collection, in return for a complete data package 
consisting of an Event Report Form and electronic event 
data downloaded from the PAD, the end-user was provided 
with a HeartSine Pad-Pak free of charge, allowing the PAD 
to be returned to service. HeartSine PADs have a sticker 
on the front and/or rear of the carry case instructing 
users to inform HeartSine via a web address if they use 
the PAD, and HeartSine distributors were instructed to 
inform users of this incentivised programme.

All HeartSine PADs use the same cardiac rhythm 
analysis algorithm and follow the same shock energy 
escalation protocol of 150 J–150 J–200 J. In addition, all 
HeartSine PADs provide at least basic CPR instruction, 
with some models providing CPR feedback.

Data were anonymised and audited prior to data entry 
and analysis.

Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of this 
research.

Demographics
The end-users, that is, rescuers who used the PAD, 
completed an Event Report Form after the OHCA. Data 
fields included patient age, gender and location of event, 
and details on survival (where known). The purpose of 
public access defibrillation is to provide OHCA patients 

with defibrillating shocks prior to their hospitalisation. 
For this reason, survival in this analysis is defined as a 
patient’s admission to hospital care.

In addition, end-user information such as CPR or CPR-
Defibrillation training, and estimated response times 
were recorded. Response time was defined as the time 
from identification of cardiac arrest to arrival of the PAD.

Electronic event data downloaded from PAD
The end-user was asked to download the electronic event 
data from the PAD after each use. The electronic event 
data consists of an ECG (bipolar recording from the PAD 
electrodes) and impedance cardiogram trace, recorded 
through the electrode pads, with superimposed markers 
displaying audio prompts and key algorithm features. 
The ECG trace was analysed to determine cardiac rhythm 
and shock success. A shockable rhythm was defined as 
VF or VT with a rate >180 beats per minute. Similar to 
other published defibrillation studies, shock success was 
defined as the termination of a shockable rhythm for at 
least 5 s.14–16

Statistical analysis
Summary statistics were calculated for patient age and 
gender, location of event, user training, rescuer response 
time, survival outcomes, presenting arrhythmia and 
number of shocks delivered. Proportions were calculated 
for categorical data, and median and IQR were calcu-
lated where appropriate.

First shock success was determined, with 95% CIs based 
on the binomial distribution. Associations between age, 
gender and first shock success were investigated by fitting 
a logistic model with first shock success as the dependent 
variable and age and gender as covariates. The associa-
tion between first shock success and survival to admission 
was investigated by fitting a logistic model with survival 
to admission as the dependent variable and first shock 
success as covariate, and the analysis was adjusted for age 
and gender.

Pearson’s χ2 test with Yates’ continuity correction was 
applied to test the independence between proportions.

R programming language and R Studio were used for 
all analyses. A p value of <0.05 was considered statistically 
significant.

Exact age of patients was not recorded in 49 cases, and 
in a further 8 cases age was recorded as, for example, 
‘60+’, and these were treated as missing values. Similarly, 
12 response times that were recorded qualitatively (eg, 
‘quickly’ or ‘within minutes’) were not considered for 
analyses along with 419 unrecorded response times.

Results
The ‘Full Dataset’ included all 977 cases. Electronic PAD 
downloads were available for all 977 cases. Analyses were 
performed on the subset of cases where response time 
was reported, defined as ‘Response Time Recorded’ and 
included 546 cases (55.9%).
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Table 1  Number of events submitted from each country 
between October 2012 and October 2017

Country in which OHCA occurred
Number of OHCAs 
(n)

USA 371 (38.0%)

Australia 87 (8.9%)

Germany 74 (7.6%)

Spain 55 (5.6%)

UK 53 (5.4%)

Singapore 41 (4.2%)

Canada 40 (4.1%)

Israel 38 (3.9%)

Thailand 36 (3.7%)

Italy 29 (3.0%)

Poland 29 (3.0%)

Sweden 23 (2.4%)

France 20 (2.1%)

Ireland 16 (1.6%)

Philippines 11 (1.1%)

Belgium 6 (0.6%)

Netherlands 5 (0.5%)

Norway 5 (0.5%)

Colombia 4 (0.4%)

Mexico 4 (0.4%)

Chile 3 (0.3%)

Costa Rica 3 (0.3%)

Iceland 3 (0.3%)

Republic of Korea 3 (0.3%)

South Africa 3 (0.3%)

Aruba 2 (0.2%)

Austria 1 (0.1%)

Burma 1 (0.1%)

Cayman Islands 1 (0.1%)

Denmark 1 (0.1%)

Finland 1 (0.1%)

Hong Kong 1 (0.1%)

Malaysia 1 (0.1%)

New Zealand 1 (0.1%)

Switzerland 1 (0.1%)

Country was unknown 4 (0.4%)

Total 977 (100.0%)

OHCA, out-of-hospital cardiac arrest.

Full dataset
Data were collated from events in 35 countries. Country 
was unknown in four events (table 1). Events from the 
USA, Australia, Germany, Spain and UK amounted to 
approximately 66% of the total cases.

PADs were used in all patients: 692 (70.8%) males and 
255 (26.1%) females. Gender was missing in 30 (3.1%) 
cases. Female patients were typically older than the 
male patients (mean age (SD) 62 (20) years vs 58 (17) 
years, p=0.014) and more commonly presented in a 
non-shockable rhythm (n=206, 80.8%, vs n=391, 56.5%, 
p<0.001). Events with known gender and survival were 
considered (n=749), and of these events, male patients 
had a significantly higher survival to hospital admission 
compared with females (204 of 567 patients for whom 
survival was known (36.0%) compared with 45 of 182 
patients for whom survival was known (24.7%), p<0.05) (a 
further two patients whose gender was not reported also 
survived to hospital admission). Of those patients whose 
gender was known and who received a shock (n=345), 
survival to admission was similar for males compared with 
females (174 of 293 male patients who received a shock, 
(59.4%) compared with 27 of 52 female patients who 
received a shock (51.9%)) (figure 1).

The mean age (SD) was 59 (18) years (range: less than 
1 year to 101 years). The most frequent age of patient in 
this dataset was 60 years (n=42). Age was missing in 57 
cases (49 cases where age was not reported, and 8 cases 
where age was reported as a range and was treated as a 
missing value). Eight (0.82%) patients were defined as 
paediatric patients, that is, less than 8 years old, as per 
American Heart Association (AHA) and European Resus-
citation Council defibrillation guidelines.17 18 Grouped 
patient ages are presented in figure 2.

The most common location of PAD usage was at home 
(n=328, 33.6%). Location was not reported in 40 (4.1%) 
of events. The relationship between location, response 
time and survival to hospital admission is reported in 
table 2.

Most users (n=844, 86.4%) reported having either 
CPR or CPR-defibrillation training, and 35 (3.6%) 
users reported having no training. Information on user 
training was not reported in 98 (10.0%) of cases.

The median number of shocks a patient received was 
1 (IQR 1–2), ranging from 1 to 13. The shock energy 
protocol for HeartSine PADs is 150 J–150 J–200 J, with all 
subsequent shocks 200 J.

There were 354 events where a shock was administered, 
and 350 events where first shock success could be deter-
mined. First shock success occurred in 312 events (89.1%, 
95% CI 85.4% to 92.2%). For those patients who did not 
receive a shock (n=623), the most prevalent rhythm was 
asystole (n=333, 53.5%). A HeartSine PAD was applied to 
49 (7.9%) patients who presented in sinus rhythm.

Age (p=0.60) and gender (p=0.11) were not associated 
with first shock success. The OR for gender as a predictor 
of shock success indicates that males are more likely to 
have a first shock success (OR 1.93, 95% CI 0.81 to 4.23).

Where survival outcomes were known, first shock 
success was significantly associated with survival to admis-
sion (OR 4.60, 95% CI 2.24 to 9.94, p<0.001). There was 
a significant negative association between increasing 
age and survival to hospital admission (p<0.001), 
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Figure 1  Flow chart depicting first shock success and survival outcomes of all known male and female patients. Gender was 
unknown in 30 cases, and in 9 of these patients the first shock was successful. First shock success could not be identified as 
in some instances the electrode pads were removed immediately after the shock or chest compressions began immediately 
following shock delivery.

Figure 2  Histogram showing the number of events received 
per age band. Ages were banded in 10-year periods, that 
is, 0–10 years, 11–20 years etc. Age was unknown for 57 
patients.

demonstrated by the OR per 1-year increase in age as 
a predictor of survival to hospital admission (OR 0.98, 
95% CI 0.98 to 0.99). However, it is important to note 
that other variables such as medical history and under-
lying aetiology may have influenced outcome—data for 
which are not available. Details on medical history were 
provided in only 39.6% of cases.

Survival to hospital admission information was unavail-
able for 223 events in ‘Full Dataset’, of which 49 (22.0%) 
presented in sinus rhythm. Cardiac arrest at initial presen-
tation could not be verified in these patients during 
subsequent follow-up. Of the remaining 754 events, 
survival to admission was confirmed for 251 (33.3%) 
patients (table 2). Survival to admission for those patients 
who received a shock is reported in online supplemen-
tary table 1.

Response time recorded
As highlighted in the Chain of Survival,19 early recogni-
tion and treatment of OHCA is imperative to improving 
survival outcomes. There were a total of 546 (55.9%) 
events in this analysis where response time was reported 
(table 2, figure 3).

Only observations with reported response time were 
included in the following analysis. The median response 
time (minutes) was 4 (IQR 2–6). A total of 296 (54.2%) 
events had a rescuer response time of 5 min or less, and 
of these, 116 (39.2%) patients presented in a shockable 
rhythm and 114 (38.5%) of these events had at least 
one shock delivered. First shock success was achieved in 
103 (90.4%) events. Survival to hospital admission in all 
patients in the ‘5 min or less’ group was 89 (30.1%). Simi-
larly, of the 250 (45.8%) events with a rescuer response 
time of ‘greater than 5 min’, 77 (30.8%) patients 
presented in a shockable rhythm and all of these received 
at least one shock. First shock success was achieved in 68 
(88.3%) events. Of the ‘greater than 5 min’ group, notably 
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Table 2  Relationship between location, response time and percentage survival to hospital admission

Location of arrest Events (n)

Events 
with known 
response 
times (n)

Median (IQR) response 
time (min)

Events with 
known survival 
to hospital 
admission (n)

Survived 
to hospital 
admission n (%)

Home 328 216 5
(3–6)

243 32 (13.2)

Public 307 171 4
(2–5)

254 89 (35.0)

Medical facility 128 73 3
(2–5)

100 21 (21.0)

Sports facility 113 53 2.5
(1–5)

96 75 (78.1)

Office 49 24 5
(3.75–9.25)

39 21 (53.8)

School/university 12 8 5
(4.25–15)

11 6 (54.5)

Unknown 40 1 3
(3–3)

11 7 (63.6)

Total 977 546 4
(2–6)

754 251 (33.3)

‘Public’ included public streets, parks, hotels, restaurants and recreational facilities excluding those locations reported otherwise. Medical 
facilities were non-hospital treatment centres, such as general practitioner offices, dental offices or residential care facilities, where the public 
access defibrillator is available for use by lay rescuers.

only 40 (16.0%) patients survived to hospital admission. 
This is statistically fewer than the ‘5 min or less’ group 
(p<0.001), yet the proportions of shockable rhythms and 
first shock successes are similar in both groups (p=0.83).

Discussion
This analysis examined the use of PADs prior to EMS 
arrival and differs to other PAD studies in that the 
data were global real-world, unselected and not in pre-
specified locations. The authors did not determine where 
the PADs should be located. The patient demographic 
data collected in this study are similar to that in previous 
OHCA studies.10 20–24 The dataset contains a low propor-
tion of paediatric patients and more reports of males 
suffering OHCA. Males were also more likely to survive 
than their female counterparts.

It was noted that female patients were typically older, 
and more commonly presented an initial non-shockable 
rhythm than male patients, in line with a recent analysis 
of ROC Epistry data.25 More male than female patients 
received a shock (42.3% compared with 20.4%, p<0.001, 
figure  1), and their subsequent first shock success was 
comparable (89.1% compared with 80.8%, figure 1). Of 
those patients with known gender and survival (n=749), 
survival to hospital admission was significantly higher in 
male patients (36.0% compared with 24.7%, p<0.05), 
a result similar to the ROC Epistry-Cardiac Arrest data 
analysis26 who found that men were more likely to have 
sustained return of spontaneous circulation (ROSC) at 
hospital admission, although the difference in their anal-
ysis was not significant.

The home is often reported as the most common loca-
tion of OHCA, with occurrences often reported to be as 
high as 87%.20 27 28 Our study identified only 33.6% of 
PAD uses in the home. When the relationship between 
location and survival to hospital admission was analysed, 
patients who were treated in the home were found to have 
the lowest rate of survival to hospital admission (13.2%). 
It is worth noting that patients at home are less likely to 
receive bystander CPR and early defibrillation than those 
in public places.29 As reported in similar studies, sports 
facilities have the highest proportion of patients who 
survived to hospital admission (n=75, 78.1%). Literature 
reports that OHCAs which occur in sports facilities are 
more commonly witnessed and bystander CPR is more 
likely to be performed.30 Our findings also identified 
sports facilities as the location with the fastest rescuer 
response time (median 2.5 (IQR 1–5)). OHCA occurring 
in sports facilities often involve younger people without 
a history of heart disease.30 Consequently, there is often 
particular focus on the placement of PADs in these loca-
tions and training of sports facility staff which may explain 
the fast response time and high survival to hospital admis-
sion reported in our analysis.

Effectiveness of PADs in this study was confirmed 
by first shock success. This was determined because, 
although PADs remind a user to call for emergency 
services and instruct on how to perform effective chest 
compressions, there are many other confounding factors 
such as underlying health status which may detrimentally 
affect survival outcomes. Shock success of PADs is not 
commonly reported on, as many PAD registry studies do 
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Figure 3  Flow chart depicting the proportion of patients who had a public access defibrillator applied in 5 min or less and 
greater than 5 min of out-of-hospital cardiac arrest, the proportions of shockable and non-shockable rhythms and subsequent 
survival outcomes.

not have access to the electronic ECG download from the 
AED. This study differs, as the electronic event data were 
available for every event. The PADs in this study use a 
low-energy shock escalation protocol, of 150 J–150 J–200 
J. The results demonstrated that the PADs were effec-
tive, with termination of a shockable rhythm (first shock 
success) occurring in 89.1% (n=312) of events. Of those 
whose first shock was successful in terminating the shock-
able rhythm, and for whom survival was known (n=274), 
69.7% (n=191) survived to hospital admission. There is 
often criticism of low-energy shock protocols, suggesting 
that low-energy defibrillation is less effective than higher-
energy defibrillation. A systematic review by Morrison et 
al demonstrated that shock success for low-energy (150 J) 
defibrillators is comparable with higher-energy (200 J+) 
equivalents.31 The results from our study demonstrated 
a similarly high proportion of successful first shocks 
compared with that previously published.32 In addition, 
the proportion of patients who survived to hospital admis-
sion was high for those patients who received at least one 
shock (ranging from 41.9% to 90.7%; see online supple-
mentary table 1).

There are few studies reporting the use of PADs by lay 
rescuers. Our study reported a high proportion of trained 
lay rescuers. Modern PADs are designed with simple user 

interfaces and audible instructions so that they could 
be used by anyone, regardless of training level. A survey 
by Brooks et al reported that 69.3% of their study popu-
lation knew what an automated external defibrillator 
was, but only 2.1% of people would attempt to retrieve 
and use one in a cardiac arrest situation.33 As such, it is 
possible that our results contain data from trained indi-
viduals due to the higher awareness and willingness to 
use an AED compared with untrained individuals. The 
overall survival to hospital admission in our study anal-
ysis was higher than that reported in published studies 
assessing survival following bystander intervention, at 
33.3% (table 2) compared with 21.8%13 as reported by 
Wissenberg et al. However, the improvement in survival 
outcomes is likely to be due to the improved availability 
of PADs and awareness of OHCA since the publication by 
Wissenberg et al.

Shorter response time is a well-known determinant of 
survival from OHCA.3–6 A PAD study in Denmark showed 
a reduction in response time from over 13 min to approx-
imately 4 min34 35 due to the implementation of a PAD 
scheme and a corresponding smartphone application 
scheme which alerts a responder to a nearby OHCA and 
the location of the nearest PAD. In addition, a study from 
the Danish Registry found that after these initiatives to 
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improve PAD usage, 30-day survival following defibrilla-
tion in public locations increased from 8.3% in 2001/2002 
to 57.5% in 2011/2012.36

The results of our current data collection provide 
a median response time of 4 (IQR 2–6) min (table  2) 
which is comparable with response times of other PAD 
programmes.12 In our study, events with response times 
5 min and less had higher survival to hospital admission 
in comparison with those events where response times 
were greater than 5 min (30.1% compared with 16.0%, 
p<0.001). Most notably, and to alleviate confounders, 
these two groups had similar proportions of patients 
initially presenting with a shockable rhythm (39.2% 
compared with 30.8%) (figure  3) and subsequent first 
shock successes (90.4% compared with 88.3%). In line 
with Weisfeldt and Becker’s three-phase time model,37 
these results suggest other biological factors affect survival 
outcome, and that lowering response time is critical for 
patient survival.

In 1995, the AHA recommended development and 
deployment of simple, inexpensive AEDs which should be 
placed in public locations for use by emergency rescuers 
and lay users.38 Since then, AEDs have become smaller, 
lighter and include new technologies to assist lay rescuers 
to perform CPR effectively.39 In addition, new technol-
ogies, such as the GoodSAM smartphone application, 
have been introduced to assist improvements in rescuer 
response times and location of PADs.40 The placement of 
AEDs in public places has become more common, with 
AEDs becoming commonplace in airports, public streets 
and sports facilities. Our study shows that there are still 
improvements to be made to reduce response times and 
increase survival outcomes.

Our study reports easily obtainable data which can 
be used to evaluate safety and performance of PADs. 
Safety in this study was assessed by incidence of reported 
hands-on shocks or misuse of the PAD. Our study did not 
report any safety-related events or side-effects with using 
a PAD and ensured the acceptability of the risks already 
identified. The study did not identify any misuse.

This is the first example of proactive post-market clin-
ical assessment of PADs and is an example of how PAD 
assessment can be performed. Overall, the results of this 
study report global PAD effectiveness and reiterate the 
importance of easily accessible PADs and rapid initiation 
of the Chain of Survival.

Limitations
This study analyses data voluntarily submitted to Heart-
Sine by end-users and does not encompass the entirety 
of the device use cases. We aimed to reduce any potential 
bias of returning only successful resuscitation attempts by 
incentivising the data collection, where the end-user was 
provided with a replacement Pad-Pak (battery and pads 
combination cartridge) regardless of the patient outcome. 
However, we do appreciate that lay responders have an 
unrealistic view of the success of resuscitation due to televi-
sion and the media, and thus may feel that an unsuccessful 

resuscitation attempt was related to their actions rather 
than the true nature of OHCA. This could potentially lead 
to lack of reporting in these cases, but it should be noted 
that the incentive provided enables the PAD to be returned 
to commission without cost to the PAD owner.

There is limited information on the level of training 
of end-user. The Event Report Form required the end-
user to self-report whether they had received CPR or 
CPR-D training and requirements for CPR and CPR-D 
training vary from region to region. As such, the level of 
competency displayed by ‘trained’ end-users is not quan-
tified and may vary. A further limitation is in some of the 
reported demographic information. The Event Report 
Forms were completed retrospectively, which may affect 
the end-user’s perception of their response time. In addi-
tion, it is possible that the rescuer may have estimated 
patient age and without access to patient files, we cannot 
confirm accuracy.

There is limited information on the patients’ survival 
to hospital discharge and subsequent 30-day survival due 
to the end-user being responsible for the treatment only 
until EMS arrive. Related to this, we do not have informa-
tion on sustained ROSC, as due to the nature of public 
access defibrillation, the PAD was removed from the 
patient before 20 min had elapsed. Due to patient confi-
dentiality laws, it is difficult at present to collect further 
information.

Conclusions
This study is the first reporting global PAD use prior to 
the arrival of EMS and is the first representative, self-
reported clinical assessment for PADs. The results of this 
study demonstrate the effectiveness of the PADs through 
a high proportion of first shock successes and highlight 
the relationship between rescuer response time and 
survival outcomes. The high proportion of events with 
a rescuer response time of greater than 5 min and the 
under-utilisation of PADs in the home identify areas for 
improvement.
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