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Abstract

Objective: There is international variation in the rates of bystander cardiopulmonary resuscitation (CPR). ‘Bystander CPR' is defined in the Utstein definitions,
however, differences in interpretation may contribute to the variation reported. The aim of this cross-sectional survey was to understand how the term ‘bystander
CPR' is interpreted in Emergency Medical Service (EMS) across Europe, and to contribute to a better definition of ‘bystander’ for future reference.
Methods: During analysis of the EuReCa ONE study, uncertainty about the definition of a ‘bystander’ emerged. Sixty scenarios were developed,
addressing the interpretation of ‘bystander CPR’. An electronic version of the survey was sent to 27 EuReCa National Coordinators, who distributed it to
EMS representatives in their countries. Results were descriptively analysed.

Results: 362 questionnaires were received from 23 countries. In scenarios where a layperson arrived on scene by chance and provided CPR, up to 95%
of the participants agreed that ‘bystander CPR’ had been performed. In scenarios that included community response systems, firefighters and/or police
personnel, the percentage of agreement that ‘bystander CPR’ had been performed ranged widely from 16% to 91%. Even in scenarios that explicitly
matched examples provided in the Utstein template there was disagreement on the definition.

Conclusion: In this survey, the interpretation of ‘bystander CPR’ varied, particularly when community response systems including laypersons,
firefighters, and/or police personnel were involved. Itis suggested that the definition of ‘bystander CPR’ should be revised to reflect changes in treatment
of OHCA, and that CPR before arrival of EMS is more accurately described.
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Introduction

The reported rate of cardiopulmonary resuscitation (CPR) performed
by bystanders (‘bystander CPR’) varies widely between and within
European countries. Results from the EuReCa ONE study suggested
that ‘bystander CPR'’ rates varied from 6% to 78%. " ‘Bystander CPR’is
consistently shown to be positively associated with survival from out-
of-hospital cardiac arrest (OHCA) where resuscitation is attempted,**
and is also associated with long-term survival and favourable
neurological outcome.*” The term ‘bystander CPR’ is defined in
the most recent Utstein publication, which presents the internationally
recognised data set for OHCA data collection®:

“Bystander CPR is cardiopulmonary resuscitation performed by a
person who is not responding as part of an organised emergency
response system to a cardiac arrest. Physicians, nurses, and
paramedics may be described as performing bystander CPR if they
are not part of the emergency response system involved in the
victim’s resuscitation. Bystander CPR may be compression only or
compression with ventilations.®”

In most European OHCA data collection systems, reports of OHCA
incidents are usually completed by local ambulance personnel during
or immediately after the event, and data entry is not controlled by an
independent observer. This means that the level of adherence to the
Utstein definitions is not known. The aim of this cross-sectional survey
was to improve our understanding of how the term ‘bystander CPR’ is
interpreted in EMS systems across Europe, and to contribute to a
better definition of ‘bystander CPR’ for future reference.

Methods

During the analysis of the EuReCa ONE study— a 1-month survey of
OHCA incidence and outcome in 27 European countries’ — National
Coordinators (NCs) attended a meeting in the Utstein Abbey in June
2017. Workshops were held to discuss the different configurations of
OHCA response in EMS systems in participating countries. Following
this meeting, an electronic questionnaire was developed, which
included the Utstein definition of ‘bystander CPR’,® and descriptions of
the multiple scenarios discussed at the meeting. Standard questions
were devised and were used for each scenario, with the aim of
addressing the interpretation of ‘bystander CPR’ and the frequency of
the scenario occurrence in individual EMS systems. The electronic
survey was sent to all 27 NCs, who in turn distributed it to EMS
personnel in their country, including those who had collected data for
the EuReCa ONE study.

The questionnaire (see appendix in Supplementary material)
comprised 60 different scenarios. The scenarios were identified during
the workshops with EuReCa NCs at the meeting in Utstein Abbey in
June 2017. They reflect the variations in EMS systems described by the
workshop participants. For every scenario, survey respondents were
askedto decide whether or not they believed ‘bystander CPR’ had been
performed. For the purposes of analysis, results from the survey were
categorised according to the percentage of agreement between
respondents. For example, if all respondents agreed that a scenario
described bystander CPR, this would have been considered perfect
agreement. Similarly, if all respondents agreed that the scenario did
NOT describe bystander CPR, this would also have been considered

perfect agreement. Scenarios where 90% or more of respondents
agreed that ‘bystander CPR’ had been performed were considered to
have good agreement. Scenarios where 70%-89% of respondents
agreed were considered to have moderate agreement; between 55%
and 69% — poor agreement; less than 55% — no agreement. This
categorisation was agreed in consultation with the study statistician
(RL) for the purposes of results interpretation. An agreement level of
90% has previously been described as being unlikely to be as a result of
chance agreement.’ In order to ease interpretation, percentage
agreement for each scenario was graphed, and colour coding was
used to indicate the level of agreement for each scenario.

An electronic version of the questionnaire in the English language
was administered using the Survey Monkey tool. Responses were
extracted to Microsoft Excel and descriptively analysed. For each
scenario the proportion of respondents who believed ‘bystander CPR’
had been administered was calculated, together with the 95%
confidence interval, and results were tabulated. Results were also
graphed so that groupings under each level of agreement could be
visually represented.

Ethical approval for this study was granted by the Research Ethics
Committee of the University of Luebeck (AZ 16-351).

Results

A total of 362 questionnaires were returned. Respondents were from
23countries (Italy—n=115,32%; Germany —n =39, 11%; Ireland —
n=231, 10%; other countries —n =171, 47%). Due to the proportion of
respondents from ltaly, in order to avoid overrepresentation from one
country, a random sample of 40 questionnaires from ltalian
respondents was drawn from the total sample, meaning the total
number of questionnaires included in the analysis was 287.

The results of the analysis are presented in Fig. 1 and Table 1.
As shown in Fig. 1, there was good agreement among respondents
that ‘bystander CPR’ had been performed for scenarios where a
layperson was on scene by chance, or when CPR was performed by
a bystander who did not bring an AED to the scene. When the quality
of CPR was in question or where CPR by a bystander had been
interrupted and/or terminated, the proportion of respondents who
considered this ‘bystander CPR’ decreased. There was a similar
effect when on-duty police or healthcare personnel were on scene
by chance. There was moderate agreement only that ‘bystander
CPR’ had been performed for scenarios where physicians and fire
fighters were on scene by chance, for scenarios where bystanders
had ceased CPR early, or the CPR performed was perceived to be
of low quality. Scenarios where cardiac arrest was not confirmed or
where bystanders had successfully delivered an AED shock
similarly achieved only moderate agreement that ‘bystander CPR’
had been performed. The proportion of agreement that ‘bystander
CPR’ was performed was poor for scenarios where CPR was
stopped before EMS arrival, or where CPR was performed without
indication. There was no consensus on whether ‘bystander CPR’
had been performed in scenarios where on-duty police personnel
were alerted to the scene, where a bystander performed ventilations
only, or where an EMS Basic Life Support (BLS) unit was on scene
by chance and performed CPR only.

In scenarios where a BLS or transporting unit — whether
voluntary or EMS — was alerted to the scene, there was moderate
agreement only that ‘bystander CPR’ had not been performed.
Again, there was only moderate agreement that scenarios involving
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Does this Scenario Describe Bystander CPR?

YES

NO

Bystander, CPR for most of event
By chance, layperson, no training
Bystander, providing compressions and ventilations
Bystander, state-of-the-art CPR
Bystander, providing compressions only
Pre-EMS: CPR = 75% bystander; 25% person alerted by control
By chance, layperson, CPR only
Bystander, low quality CPR
By chance, police not on duty
By chance, layperson, CPR + AED
Pre-EMS: CPR = 25% bystander; 75% person alerted by control
Pre-EMS: CPR by bystander AND person alerted by control
By chance, healthcare personnel not on duty
By chance, police not on duty, but has AED
Bystander, CPR for some of the event
By chance, healthcare personnel not on duty, but has AED
Bystander, CPR, no cardiac arrest confirmed, earlier apnoea
By chance, physician not on duty
By chance, voluntary firefighter not on duty, but has AED
Bystander, CPR stopped 3-mins before EMS arrival
By chance, physician not on duty, but has AED
By chance, professional firefighter not on duty
Bystander, CPR, recognition of death by EMS
Bystander, very low quality CPR
By chance, professional firefighter not on duty but has AED
On scene, police, not for medical reason, CPR only
On scene, police, not for medical reason, CPR + AED
Bystander, AED shock only, return of circulation
Bystander, CPR but cardiac arrest not confirmed
Bystander, AED shock only, still in cardiac arrest
Bystander, CPR stopped 5-mins before EMS arrival
Bystander, CPR, no cardiac arrest confirmed, no reason for CPR
Police, alerted, CPR only
Bystander, ventilations only
EMS BLS unit, by chance, CPR only
Police, alerted, CPR + AED
Layperson, alerted as community response
Bystander, effective ventilations only
EMS ALS unit, by chance, CPR + AED
Police, alerted as community response
Bystander, ineffective ventilations only
EMS BLS unit, by chance, CPR + AED
EMS ALS unit, by chance, CPR + AED and advanced
Voluntary firefighter, alerted occasionally with CPR + AED
Professional firefighter, alerted occasionally
Voluntary firefighter, alerted as community response
Voluntary firefighter, alerted occasionally with CPR only
Bystander, AED connected only
Voluntary firefighter, frequently alerted with CPR + AED
Professional firefighter, alerted as community response
Physician, alerted as community response
Healthcare personnel, alerted as community response
Professional firefighter, alerted frequently
Off-duty ambulance personnel, alerted as community response
Professional firefighters, EMS trained, always alerted
EMS BLS unit, alerted, CPR only
Voluntary BLS unit, alerted, CPR only
Transporting EMS, alerted, CPR only
EMS BLS unit, alerted, CPR + AED

Voluntary BLS unit, alerted, CPR + AED

Legend

Good agreement D Moderate agreement E

Poor agreement D No agreement D

Fig. 1 - Level of agreement/disagreement to scenarios describing CPR before EMS arrival (95% CI). Good agreement:
90% or more; moderate agreement: 70%-89%; poor agreement: 55%-69%; no agreement: less than 55%.

firefighters trained to EMS level should not be documented as
‘bystander CPR’. In scenarios involving ambulance personnel,
physicians, or healthcare personnel who were alerted to the scene
while off-duty, as well as in scenarios including professional
firefighters who were frequently alerted, there was moderate

agreement only that these types of scenarios did not describe
‘bystander CPR’. For most scenarios describing voluntary and
professional firefighters who were alerted to the scene as part of a
community response, there was poor agreement that these
scenarios did not describe ‘bystander CPR’. Similarly, in scenarios
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Table 1 - Level of agreement that scenarios describe bystander CPR presented as proportion with 95% CI.

Scenario Is this bystander CPR? 95% Cl
Proportion of agreement (%)
By chance, layperson, no training 95 (92-97)
By chance, layperson, CPR only 92 (88-94)
By chance, layperson, CPR + AED 89 (85-92)
By chance, physician not on duty 84 (79-88)
By chance, physician not on duty, but has AED 83 (78-87)
By chance, healthcare personnel not on duty 86 (81-89)
By chance, healthcare personnel not on duty, but has AED 85 (80-89)
By chance, police not on duty 91 (87-93)
By chance, police not on duty, but has AED 86 (82-90)
By chance, professional firefighter not on duty 83 (78-87)
By chance, professional firefighter not on duty but has AED 80 (76-85)
By chance, voluntary firefighter not on duty, but has AED 84 (80-88)
On scene, police, not for medical reason, CPR only 77 (72-82)
On scene, police, not for medical reason, CPR + AED 73 (67-78)
Police, alerted, CPR only 49 (44-55)
Police, alerted, CPR + AED 46 (40-51)
Professional firefighter, alerted occasionally 35 (30-41)
Professional firefighter, alerted frequently 27 (23-33)
Professional firefighters, EMS trained, always alerted 23 (18-29)
Voluntary firefighter, alerted occasionally with CPR + AED 36 (30-41)
Voluntary firefighter, alerted occasionally with CPR only 34 (29-40)
Voluntary firefighter, frequently alerted with CPR + AED 31 (26-36)
Layperson, alerted as community response 42 (37-48)
Physician, alerted as community response 29 (24-34)
Off-duty ambulance personnel, alerted as community response 24 (19-29)
Healthcare personnel, alerted as community response 28 (23-34)
Police, alerted as community response 39 (34-45)
Professional firefighter, alerted as community response 31 (26-37)
Voluntary firefighter, alerted as community response 35 (30-41)
EMS BLS unit, by chance, CPR only 47 (41-53)
EMS BLS unit, by chance, CPR + AED 38 (33-44)
EMS BLS unit, alerted, CPR only 21 (17-26)
EMS BLS unit, alerted, CPR + AED 16 (13-21)
EMS ALS unit, by chance, CPR + AED 41 (36-47)
EMS ALS unit, by chance, CPR + AED and advanced 37 (32-43)
Transporting EMS, alerted, CPR only 18 (14-23)
Voluntary BLS unit, alerted, CPR only 21 (16-26)
Voluntary BLS unit, alerted, CPR + AED 16 (13-21)
Bystander, providing compressions only 94 (91-97)
Bystander, ventilations only 48 (43-54)
Bystander, providing compressions and ventilations 95 (92-97)
Bystander, AED shock only, still in cardiac arrest 70 (64-75)
Bystander, AED shock only, return of circulation 71 (66-76)
Bystander, AED connected only 34 (29-40)
Bystander, CPR for most of event 97 (94-98)
Bystander, CPR for some of the event 86 (81-90)
Bystander, CPR stopped 3-mins before EMS arrival 84 (79-87)
Bystander, CPR stopped 5-mins before EMS arrival 69 (64-75)
Bystander, state-of-the-art CPR 95 (92-97)
Bystander, low quality CPR 92 (88-94)
Bystander, very low quality CPR 81 (76-85)
Bystander, effective ventilations only 42 (37-48)
Bystander, ineffective ventilations only 39 (34-45)
Bystander, CPR but cardiac arrest not confirmed 71 (66-76)
Bystander, CPR, no cardiac arrest confirmed, earlier apnoea 85 (81-89)
Bystander, CPR, no cardiac arrest confirmed, no reason for CPR 66 (61-72)
Bystander, CPR, recognition of death by EMS 83 (78-87)
Pre-EMS: CPR =75% bystander; 25% person alerted by control 94 (91-96)
Pre-EMS: CPR =25% bystander; 75% person alerted by control 89 (85-92)
Pre-EMS: CPR by bystander AND person alerted by control 87 (83-90)




82 RESUSCITATION 136 (2019) 78 -84

where laypeople and police personnel were alerted to the scene,
there was poor agreement only that these scenarios did not describe
‘bystander CPR’. There was also poor agreement that the presence
of an EMS unit that had arrived on scene by chance was not
‘bystander CPR’, and poor agreement that a bystander performing
effective ventilations only was not ‘bystander CPR’.

Discussion

This cross-sectional survey shows very clearly and in detail for the
first time that the term ‘bystander CPR’ is not uniformly interpreted
by healthcare professionals dealing with OHCA, even in
scenarios explicitly described in the Utstein definitions.® Whereas
standard situations (such as a layperson at scene by chance
providing chest compressions) can easily be described as
‘bystander CPR’, the current Utstein-definition does not sufficiently
acknowledge the different types and levels of non-ambulance
responses that are becoming increasingly common across Europe-
an EMS systems.

Early and effective CPR is vital in OHCA; however, the results of
this study show large differences in the understanding of the term
‘bystander CPR’. The methods to shorten the interval between cardiac
arrest and the initiation of CPR have evolved rapidly in recent years.'®
These measures include: introduction of dispatch-assisted CPR'"12;
more widespread basic life support (BLS) training in the community
members'®'%; BLS training of school children'®'®; and alerted first
responders.” '’ First responder systems may include official organ-
isations such as police'®'® and firefighters,°2" off-duty emergency or
medical personnel, or laypeople dispatched by ambulance control to
provide a first response to OHCA in partnership with their local
ambulance service.?® Implementation of these different systems
varies dramatically, even within one dispatch centre area. Additional-
ly, the configuration of EMS systems varies from country to country,
with some countries operating multi-tiered systems e.g. BLS units may
be staffed with minimally trained rescuers who respond to cardiac
arrest before staff trained in advanced life support arrive.

The results of our survey reflect the myriad responses to OHCA
across Europe. In some situations, ‘bystander CPR’ is straightforward
to classify, but in other situations, there is approximately a 50-
50 chance of ‘bystander CPR’ being recorded as having been
performed. The classic scenario of a single layperson starting CPR
and handing over to the ambulance systemis changing, in that a single
patient may even be attended by multiple rescuers before arrival of an
ambulance. For example, a layperson might start CPR as a result of
dispatch-assisted instructions, a trained layperson close to the scene
may be alerted to the scene by ambulance dispatch and take over the
CPR. The alerted layperson might be replaced by a policeman, also
alerted by ambulance dispatch, all of which may happen before the
EMS arrives. This wealth of differently trained and differently alerted
‘helpers’ is difficult to categorise, and there is clearly a need to
reconsider the definition of ‘bystander CPR’ to reflect the complexity of
the modern response to OHCA in Europe.

Of particular note is the influence of mobile phone technology on
the process of alerting ‘helpers’ to OHCA collapse. These apps have
been shown to improve response intervals and survival when they are
used as part of an organised response, both in urban and rural
settings.?®?* There is increasing use of mobile apps to ‘crowd source’
trained lay responders in the event of OHCA, with notable examples of
such an approach developing in Italy,? and in the cities of London,?®

Copenhagen,?” and Singapore.?® These examples show how the
evolution of mobile technology is influencing the meaning of
‘bystander CPR’, and ways to reliably record and evaluate this type
of ‘bystander’ intervention as part of systematic data collection are
required.

There are some additional aspects that should be acknowledged
as part of these considerations: firstly, the Utstein template is not
translated into every European language. Additionally, in some
languages, there is no equivalent term for ‘bystander, and in
translation “layperson” is used. Very few countries have a verified
translation of the Utstein definitions, and this will influence local
interpretation of the Utstein template. Variation in interpretation of the
term ‘bystander CPR’ is also open to observer bias in that a subjective
judgment as to whether ‘bystander CPR’ has been performed must be
made by the ambulance personnel who file the data. The Utstein
definition of ‘bystander CPR’ focuses on the rescuer who is there by
chance, but several types of first responders and community response
systems are becoming increasingly commonplace. A definition that
reflects the different types of CPR response that might occur before
ambulance arrival and which is understood by everybody who collects
OHCA data, is important for high data quality in OHCA registries. For
this reason, it is recommended that a definition is devised to describe
rescuers who are not part of the ambulance system, but are alerted or
dispatched to the scene.

For OHCA registries, and for studies investigating the effect of
resuscitation by bystanders and first responders, commonly under-
stood definitions are essential. When looking at research related to
cardiac arrest of the last ten years it is not easy to understand how a
bystander was defined, and if the participating parties had the same
understanding. Our survey has highlighted the variation in interpreta-
tion of ‘bystander CPR’ across 27 European countries. Finding an
agreed definition and similar interpretation is needed for meaningful
comparisons of the impact of CPR between countries.

Based on the findings from our survey the following definition of
‘bystander CPR’ is suggested:

A person, irrespective of his’her medical, emergency or resusci-
tation qualifications, will be defined as providing ‘bystander CPR’ if:

e Any resuscitation has been delivered, that at least includes chest
compressions or delivery of a defibrillation shock.

e The person who provided ‘bystander CPR’ must be present at the
scene but must not have been alerted or directed to the scene by
an ambulance dispatch centre.

Attachment of an AED only without delivery of a shock, or provision
of ventilations only should not be classified as ‘bystander CPR’.

Limitations

Firstly, this questionnaire was distributed via the NCs of the EuReCa
ONE study to local contributors with a specific interest in and
responsibility for OHCA management and data collection, and was not
distributed widely to EMS personnel across Europe. While there is a
risk of selection bias, it is assumed that the EMS population in general
have similar, if not greater, difficulties when defining ‘bystander CPR’.

Secondly, the sample size of our survey is not necessarily
representative, and we did not collect any information on the
characteristics of the survey respondents. Compared to the large
number of EMS personnel dealing with OHCA in Europe, the
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questionnaire was only distributed via the NCs of the EuReCa ONE
study to a highly selective group of EMS personnel in their particular
country. Since all respondents participated in the EuReCa ONE-
study, they may have more data collection training and be more
familiar with providing data about ‘bystander CPR’. Additionally, some
answers may reflect the opinion of a registry, and others the
understanding of one individual professional.

Inthis study sample, the number of respondents per country is notin
proportion to the population covered. This may result in an over- or
underrepresentation of some countries. As almost one third of the
returned questionnaires came from Italy, an attempt was made to adjust
the results by drawing a random sample from Italian participants.

Thirdly, since all 60 questions provided in the survey were dealing
with similar scenarios and the order of these questions in the
questionnaire was not randomized, a learning effect in the course of
responding to all scenarios cannot be excluded.

Finally, this survey may not have fully captured the complexity of
different responses to OHCA across Europe. The scenarios used in
the questionnaire were developed as a result of feedback from
EuReCa ONE NCs only. Therefore there may be other scenarios that
have not been considered in this survey.

Conclusion

Throughout Europe, there are substantial and important differences in
the interpretation of ‘bystander CPR’ among EMS personnel. Our
study highlights that the pre-EMS response to OHCA collapse has
evolved since the last revision of the Utstein template, and suggests
that the Utstein definition of ‘bystander CPR’ requires revision in order
to reflect the variety of responses which result in the provision of CPR
before EMS arrival.

Conflict of interest

Holger Maurer, Siobhan Masterson, Ingvild B. Tjelmeland, Rolf Lefering,
Leo Bossaert, Johan Herlitz, Rudy W. Koster, Fernando Rosell-Ortiz and
Jan Wnenthave no conflict of interest to declare. Jan-Thorsten Grasner is
the project leader of the EuReCa project, Pl for EuReCa ONE, EuReCa
TWO, CEO of the German Resuscitation Registry. Bernd W. Béttiger is
European Resuscitation Council (ERC) Board Director Science and
Research; Chairman of the German Resuscitation Council (GRC);
Member of the “Advanced Life Support (ALS) Task Force of the
International Liaison Committee on Resuscitation (ILCOR)”; Member of
the executive committee of the German Interdisciplinary Association for
Intensive and Emergency Medicine (DIVI); Associated Editor of the
European Journal of Anaesthesiology (EJA), Co-Editor of “Resuscita-
tion”; Editor of the Journal “Notfall + Rettungsmedizin”. He received
professional fees for lectures from the following companies: Medupdate
GmbH, “Forum fiir medizinische Fortbildung (FomF)”, Baxalta Deutsch-
land GmbH, Bayer Vital GmbH, ZOLL Medical Deutschland GmbH, C. R.
Bard GmbH, GS Elektromedizinische Gerate G. Stemple GmbH. Gavin
D. Perkins is an Editor for “Resuscitation”.

Acknowledgement

The authors wish to thank the scientific committee of EuReCa, the
national coordinators of EuReCa and the ERC.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in the
online version, at https://doi.org/10.1016/j.resuscitation.2018.12.009.

REFERENCES

1. Grasner JT, Lefering R, Koster RW, et al. EuReCa ONE-27 Nations,
ONE Europe, ONE Registry: a prospective one month analysis of out-
of-hospital cardiac arrest outcomes in 27 countries in Europe.
Resuscitation 2016;105:188-95.

2. Perkins GD, Handley AJ, Koster RW, et al. European Resuscitation Council
Guidelines for Resuscitation 2015: section 2. Adult basic life support and
automated external defibrillation. Resuscitation 2015;95:81-99.

3. Hasselqvist-Ax |, Riva G, Herlitz J, et al. Early cardiopulmonary
resuscitation in out-of-hospital cardiac arrest. N Engl J Med
2015;372:2307-15.

4. Kragholm K, Wissenberg M, Mortensen RN, et al. Bystander efforts
and 1-year outcomes in out-of-hospital cardiac arrest. N Engl J Med
2017;376:1737-47.

5. Geri G, Fahrenbruch C, Meischke H, et al. Effects of bystander CPR
following out-of-hospital cardiac arrest on hospital costs and long-term
survival. Resuscitation 2017;115:129-34.

6. Nakahara S, Tomio J, Ichikawa M, et al. Association of bystander
interventions with neurologically intact survival among patients with
bystander-witnessed out-of-hospital cardiac arrest in Japan. JAMA
2015;314:247-54.

7. Malta Hansen C, Kragholm K, Pearson DA, et al. Association of
bystander and first-responder intervention with survival after out-of-
hospital cardiac arrest in North Carolina, 2010-2013. JAMA
2015;314:255-64.

8. Perkins GD, Jacobs |G, Nadkarni VM, et al. Cardiac arrest and
cardiopulmonary resuscitation outcome reports: update of the Utstein
resuscitation registry templates for out-of-hospital cardiac arrest: a
statement for healthcare professionals from a task force of the
International Liaison Committee on resuscitation (American Heart
Association, European Resuscitation Council, Australian and New
Zealand Council on Resuscitation, Heart and Stroke Foundation of
Canada, InterAmerican Heart Foundation, Resuscitation Council of
Southern Africa, Resuscitation Council of Asia); and the American
Heart Association Emergency Cardiovascular Care Committee and
the Council on Cardiopulmonary, Critical Care, Perioperative and
Resuscitation. Resuscitation 2015;96:328-40.

9. Birkimer JC, Brown JH. Back to basics — percentage agreement
measures are adequate, but there are easier ways. J Appl Behav Anal
1979;12:535-43.

10. Hollenberg J, Svensson L, Rosenqvist M. Out-of-hospital cardiac
arrest: 10 years of progress in research and treatment. J Intern Med
2013;273:572-83.

11. Bobrow BJ, Panczyk M, Subido C. Dispatch-assisted cardiopulmonary
resuscitation: the anchor link in the chain of survival. Curr Opin Crit
Care 2012;18:228-33.

12. Rea TD, Eisenberg MS, Culley LL, Becker L. Dispatcher-assisted
cardiopulmonary resuscitation and survival in cardiac arrest.
Circulation 2001;104:2513-6.

13. Stromsode A, Andersson B, Ekstrom L, et al. Education in
cardiopulmonary resuscitation in Sweden and its clinical
consequences. Resuscitation 2010;81:211-6.

14. Wissenberg M, Lippert FK, Folke F, et al. 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;310:1377-84.

15. SemeraroF, Frisoli A, Loconsole C, et al. Kids (learn how to) save lives
in the school with the serious game Relive. Resuscitation
2017;116:27-32.


https://doi.org/10.1016/j.resuscitation.2018.12.009
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0005
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0005
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0005
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0005
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0010
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0010
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0010
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0015
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0015
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0015
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0020
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0020
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0020
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0025
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0025
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0025
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0030
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0030
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0030
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0030
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0035
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0035
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0035
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0035
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0040
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0045
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0045
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0045
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0050
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0050
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0050
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0055
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0055
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0055
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0060
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0060
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0060
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0065
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0065
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0065
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0070
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0070
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0070
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0070
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0075
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0075
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0075

84

RESUSCITATION 136 (2019) 78 -84

16.

17.

18.

19.

20.

21.

22.

Bohn A, Van Aken HK, Méllhoff T, et al. Teaching resuscitation in
schools: annual tuition by trained teachers is effective starting at
age 10. A four-year prospective cohort study. Resuscitation
2012;83:619-25.

Hasselqvist-Ax |, Nordberg P, Herlitz J, et al. Dispatch of firefighters
and police officers in out-of-hospital cardiac arrest: a nationwide
prospective cohort trial using propensity score analysis. J Am Heart
Assoc 2017;6:e005873.

Husain S, Eisenberg M. Police AED programs: a systematic review
and meta-analysis. Resuscitation 2013;84:1184-91.

Stein P, Spahn GH, Miller S, et al. Impact of city police layperson
education and equipment with automatic external defibrillators on
patient outcome after out of hospital cardiac arrest. Resuscitation
2017;118:27-34.

Saner H, Morger C, Eser P, von Planta M. Dual dispatch early
defibrillation in out-of-hospital cardiac arrest in a mixed urban-rural
population. Resuscitation 2013;84:1197-202.

Nordberg P, Hollenberg J, Rosenqvist M, et al. The implementation of
a dual dispatch system in out-of-hospital cardiac arrest is associated
with improved short and long term survival. Eur Heart J Acute
Cardiovasc Care 2014;3:293-303.

Zijlstra JA, Stieglis R, Riedijk F, Smeekes M, van der Worp WE, Koster
RW. Local lay rescuers with AEDs, alerted by text messages,

23.

24.

25.

26.

27.

28.

contribute to early defibrillation in a Dutch out-of-hospital cardiac arrest
dispatch system. Resuscitation 2014;85:1444-9.

Pijls RW, Nelemans PJ, Rahel BM, Gorgels AP. A text message alert
system for trained volunteers improves out-of-hospital cardiac arrest
survival. Resuscitation 2016;105:182-7.

Ringh M, Rosenqvist M, Hollenberg J, et al. Mobile-phone dispatch of
laypersons for CPR in out-of-hospital cardiac arrest. N Engl J Med
2015;372:2316-25.

Caputo ML, Muschietti S, Burkart R, et al. Lay persons alerted by
mobile application system initiate earlier cardio-pulmonary
resuscitation: a comparison with SMS-based system notification.
Resuscitation 2017;114:73-8.

Smith M, Wilson MH, Hartley-Sharpe C, Gwinnutt C, Dicker B, Perkins
GD. The use of trained volunteers in the response to out-of-hospital
cardiac arrest — the GoodSAM experience. Resuscitation
2017;121:123-6.

Tryg Foundation Trygfonden Hjertestart[Tryg Foundation Heart Start].
(Accessed 9 November 2018, at http://myhealthapps.net/app/details/
166/trygfonden-hjertestart-tryg-foundation-heart-start).

Singapore Civil Defence Force. Save-a-Life. Together a nation of
lifesavers. 2018. (Accessed 9 November 2018, at https://www.scdf.gov.
sg/savealife/software).


http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0080
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0080
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0080
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0080
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0085
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0085
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0085
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0085
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0090
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0090
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0095
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0095
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0095
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0095
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0100
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0100
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0100
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0105
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0105
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0105
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0105
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0110
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0110
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0110
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0110
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0115
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0115
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0115
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0120
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0120
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0120
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0125
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0125
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0125
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0125
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0130
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0130
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0130
http://refhub.elsevier.com/S0300-9572(18)30979-1/sbref0130
http://myhealthapps.net/app/details/166/trygfonden-hjertestart-tryg-foundation-heart-start
http://myhealthapps.net/app/details/166/trygfonden-hjertestart-tryg-foundation-heart-start
https://www.scdf.gov.sg/savealife/software
https://www.scdf.gov.sg/savealife/software

	When is a bystander not a bystander any more? A European survey
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusion
	Conflict of interest
	Acknowledgement
	Appendix A Supplementary data
	References


