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Survival from cardiac arrest is determined by the quality of the
cientific evidence behind the guidelines, the effectiveness of edu-
ation and the resources for implementation of the guidelines.1 An
dditional factor is how readily guidelines can be applied in clinical
ractice and the effect of human factors on putting the theory into
ractice.2 Implementation of Guidelines 2010 is likely to be more
uccessful with a carefully planned, comprehensive implementa-
ion strategy that includes education. Delays in providing training

aterials and freeing staff for training were cited as reasons for
elays in the implementation of the 2005 guidelines.3,4

This chapter includes the key educational issues identified
y the International Liaison Committee on Resuscitation (ILCOR)
vidence evaluation,5 discusses the scientific basis of basic and
dvanced level resuscitation training and provides an update on
he European Resuscitation Council (ERC) life support courses.6

ey educational recommendations
The key issues identified by the Education, Implementation and
eams (EIT) task force of ILCOR during the Guidelines 2010 evidence
valuation process5 that are relevant to this chapter are:

∗ Corresponding author.
E-mail address: jas.soar@btinternet.com (J. Soar).

300-9572/$ – see front matter © 2010 European Resuscitation Council. Published by Els
oi:10.1016/j.resuscitation.2010.08.014
• Educational interventions should be evaluated to ensure that they
reliably achieve the learning objectives. The aim is to ensure that
learners acquire and retain the skills and knowledge that will
enable them to act correctly in actual cardiac arrests and improve
patient outcomes.

• Short video/computer self-instruction courses, with minimal or
no instructor coaching, combined with hands-on practice can
be considered as an effective alternative to instructor-led basic
life support (cardiopulmonary resuscitation [CPR] and automated
external defibrillator [AED]) courses.

• Ideally all citizens should be trained in standard CPR that includes
compressions and ventilations. There are circumstances how-
ever where training in compression-only CPR is appropriate (e.g.,
opportunistic training with very limited time). Those trained in
compression-only CPR should be encouraged to learn standard
CPR.

• Basic and advanced life support knowledge and skills deteriorate
in as little as three to six months. The use of frequent assessments
will identify those individuals who require refresher training to
help maintain their knowledge and skills.

• CPR prompt or feedback devices improve CPR skill acquisition
and retention and should be considered during CPR training for
laypeople and healthcare professionals.

• An increased emphasis on non-technical skills (NTS) such as

leadership, teamwork, task management and structured commu-
nication will help improve the performance of CPR and patient
care.

• Team briefings to plan for resuscitation attempts, and debriefings
based on performance during simulated or actual resuscitation

evier Ireland Ltd. All rights reserved.
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attempts should be used to help improve resuscitation team and
individual performance.
Research about the impact of resuscitation training on actual
patient outcomes is limited. Although manikin studies are useful,
researchers should be encouraged to study and report the impact
of educational interventions on actual patient outcomes.

ho and how to train

Ideally all citizens should have some knowledge of CPR. There is
nsufficient evidence for or against the use of training interventions
hat focus on high risk populations. However, training can reduce
amily member and, or patient anxiety, improve emotional adjust-

ent and empowers individuals to feel that they would be able to
tart CPR.5

People that require resuscitation training range from laypeople,
hose without formal healthcare training but with a role that places
duty of care upon them (e.g., lifeguards, first aiders), and health-

are professionals working in a variety of settings including the
ommunity, emergency medical systems (EMS), general hospital
ards and critical care areas.

Training should be tailored to the needs of different types of
earners and learning styles to ensure acquisition and retention of
esuscitation knowledge and skills. Those who are expected to per-
orm CPR regularly need to have knowledge of current guidelines
nd be able to use them effectively as part of a multi-professional
eam. These individuals require more complex training including
oth technical and non-technical skills (e.g., teamwork, leadership,
tructured communication skills).7,8 In the next section we have
rbitrarily divided these into basic level and advanced level training
nterventions whereas in truth this is a continuum. Most research in
his area is based on training rescuers in adult resuscitation skills.

uch of this research also applies to training in resuscitation of
hildren and of the newborn.

asic level and AED training

Bystander CPR and early defibrillation saves lives. Many fac-
ors decrease the willingness of bystanders to start CPR, including
anic, fear of disease, harming the victim or performing CPR

ncorrectly.9–24 Providing CPR training to laypeople increases will-
ngness to perform CPR.12,18–20,25–30

CPR training and doing CPR during an actual cardiac arrest is
afe in most circumstances. Individuals undertaking CPR training
hould be advised of the nature and extent of the physical activity
equired during the training program. Learners who develop signif-
cant symptoms (e.g., chest pain, severe shortness of breath) during
PR training should be advised to stop. Rescuers who develop sig-
ificant symptoms during actual CPR should consider stopping CPR
see basic life support guidelines for further information about risks
o the rescuer).31

asic life support and AED curriculum

The curriculum for basic life support and AED training should
e tailored to the target audience and kept as simple as possible.
he following should be considered as core elements of the basic
ife support and AED curriculum5,32:
Personal and environmental risks before starting CPR.
Recognition of cardiac arrest by assessment of responsiveness,
opening of the airway and assessment of breathing.31,32

Recognition of gasping or abnormal breathing as a sign of cardiac
arrest in unconscious unresponsive individuals.33,34
1 (2010) 1434–1444 1435

• Good quality chest compressions (including adherence to rate,
depth, full recoil and minimizing hands-off time) and rescue
breathing.

• Feedback/prompts (including from devices) during CPR training
should be considered to improve skill acquisition and retention
during basic life support training.35

• All basic life support and AED training should aim to
teach standard CPR including rescue breathing/ventilations.
Chest compression-only CPR training has potential advantages
over chest compression and ventilation in certain specific
situations.10,15,18,23,24,27,36,37 An approach to teaching CPR is sug-
gested below.

Standard CPR versus chest compression-only CPR teaching

There is controversy about which CPR skills different types of
rescuers should be taught. Compression-only CPR is easier and
quicker to teach especially when trying to teach a large num-
ber of individuals who would not otherwise access CPR training.
In many situations however, standard CPR (which includes ven-
tilation/rescuer breathing) is better, for example in children,38

asphyxial arrests, and when bystander CPR is required for more
than a few minutes.32 A simplified, education-based approach is
therefore suggested:

• Ideally, full CPR skills (compressions and ventilation using a 30:2
ratio) should be taught to all citizens.

• When training is time-limited or opportunistic (e.g., EMS
telephone instructions to a bystander, mass events, publicity
campaigns, YouTube ‘viral’ videos, or the individual does not wish
to train), training should focus on chest compression-only CPR.

• For those trained in compression-only CPR, subsequent train-
ing should include training in ventilation as well as chest
compressions. Ideally these individuals should be trained in
compression-only CPR and then offered training in chest com-
pressions with ventilation at the same training session.

• Those laypersons with a duty of care, such as first aid workers,
lifeguards, and child minders, should be taught how to do chest
compressions and ventilations.

• For children, rescuers should be encouraged to use whichever
adult sequence they have been taught, as outcome is worse if they
do nothing. Non-specialists who wish to learn paediatric resusci-
tation because they have responsibility for children (e.g., parents,
teachers, school nurses, lifeguards etc), should be taught that it
is preferable to modify adult basic life support and give five ini-
tial breaths followed by approximately 1 min of CPR before they
go for help, if there is no-one to go for them. Chest compression
depth for children is at least one-third of the A-P diameter of the
chest.39

• Citizen-CPR training should be promoted for all. However
being untrained should not be a barrier to performing chest
compression-only CPR, preferably with dispatcher telephone
advice.

Basic life support and AED training methods

There are numerous methods to deliver basic life support and
AED training. Traditional, instructor-led training courses remain
the most frequently used method for basic life support and AED
training.40 When compared with traditional instructor-led train-
ing, well designed self-instruction programmes (e.g., video, DVD,

computer driven) with minimal or no instructor coaching can be
effective alternatives to instructor-led courses for laypeople and
healthcare providers learning basic life support and AED skills.41–55

It is essential that courses include hands-on practice as part of the
programme.
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The use of AEDs by individuals without prior formal training
an be beneficial and may be life saving.45,56–60 Performance in the
se of an AED (e.g., speed of use, correct pad placement) can be
urther improved with brief training of laypeople and healthcare
rofessionals.45,50,61,62

uration and frequency of instructor-led basic life support
nd AED training courses

The optimal duration of instructor-led basic life support and
ED training courses has not been determined and is likely to
ary according to the characteristics of the participants (e.g., lay
r healthcare; previous training; age), the curriculum, the ratio of
nstructors to participants, the amount of hands-on training and
he use of end of course assessments.

Most studies show that CPR skills such as calling for help, chest
ompressions and ventilations decay within three to six months
fter initial training.43,46,63–68 AED skills are retained for longer than
asic life support skills alone.59,64,69

CPR performance can be retained or improved with re-
valuation and, if required, a brief refresher, or retraining after as
ittle as three to six months.64,70–73

se of CPR prompt/feedback devices

The use of CPR prompt/feedback devices may be considered
uring CPR training for laypeople and healthcare professionals.35

evices can be prompting (i.e., signal to perform an action e.g.,
etronome for compression rate or voice feedback), give feed-

ack (i.e., after event information based on effect of an action
uch as visual display of compression depth), or a combination of
rompts and feedback. Training using a prompt/feedback device
an improve CPR skill performance, acquisition and retention. In
hese studies acquisition and retention was measured by testing
n a manikin without using the device.63,74–78 Instructors and res-
uers should be made aware that a compressible support surface
e.g., mattress) can cause a prompt/feedback device to overestimate
epth of compression.79,80

dvanced level training

dvanced level training curriculum

Advanced level training is usually for healthcare providers. Cur-
icula should be tailored to match individual learning needs, patient
ase mix and the individual’s role within the healthcare systems
esponse to cardiac arrest. There is limited evidence about specific
nterventions that enhance learning and retention from advanced
evel life support courses. The ERC Advanced Life Support (ALS)
ourse following Guidelines 2005 has been shown to reduce “no-
ow” fraction but not other elements of quality of CPR performance

n cardiac arrest simulations.81 Increased clinical experience of
earners seems to improve long-term retention of knowledge and
kills.82,83

Studies of advanced life support in actual or simulated
n-hospital arrests,84–94 show improved resuscitation team per-
ormance when specific team and, or leadership training is added
o advanced level courses. Team training and rhythm recognition
kills will be essential to minimize hands-off time when using the
010 manual defibrillation strategy that includes charging during

95,96
hest compressions.
Core elements for advanced life support curricula should

nclude:

Cardiac arrest prevention.97,98
1 (2010) 1434–1444

• Good quality chest compressions including adherence to rate,
depth, full recoil and minimizing hands-off time, and ventilation
using basic skills (e.g., pocket mask, bag mask).

• Defibrillation including charging during compressions for manual
defibrillation.

• Advanced life support algorithms.
• Non-technical skills (e.g., leadership and team training, commu-

nication).

Extended training may cover advanced airway manage-
ment, management of peri-arrest arrhythmias; resuscitation in
special circumstances, vascular access, cardiac arrest drugs, post-
resuscitation care and ethics.

Advanced level training methods

Pre-course training

A variety of methods (such as reading manuals, pretests and
e-learning can be used to prepare candidates before attending a
life support course.99–107 A recent large randomized controlled
study of use of a commercially available e-learning simulation
programme before attending an advanced life support course com-
pared with standard preparation with a course manual showed
no improvement in cognitive or psychomotor skills during cardiac
arrest simulation testing.107,108

There are numerous studies of alternative teaching methods
that claim equivalence or benefit for computer or video-
based training and decrease the time instructors spend with
learners.100,101,106,109–123 Any method of pre-course prepara-
tion that is aimed at improving knowledge and skills or
reducing instructor to learner face-to-face time should be for-
mally assessed to ensure equivalent or improved learning
outcomes compared with standard instructor-led courses. A
large multicentre randomised controlled trial to test if a 1-day
face-to-face ALS course supplemented by e-learning material
is equivalent to the 2-day face-to-face standard ALS course
with respect to the course learning outcomes is ongoing
[ISRCTN86380392].

Simulation and realistic training techniques

Simulation training is an essential part of resuscitation train-
ing. There is large variation in how simulation can be and is used
for resuscitation training.124 The lack of consistent definitions (e.g.,
high vs. low fidelity simulation) makes comparisons of studies of
different types of simulation training difficult.

Simulation training has fairly consistently,33,125–136 although
not universally137–143 been shown to improve knowledge and skill
performance on manikins. Evidence of change in real life perfor-
mance is more limited. A small number of before and after studies
examining the effects of resuscitation training (including simula-
tion) on real life performance have documented improvement in
actual patient outcomes.144–148 These studies are limited by their
inability to separate the effect of simulation training from other
educational and temporal factors. One randomised controlled trial
and a prospective case control study which allocated participants
to simulator or standard resuscitation training showed improved
real life performance of those skills.127,149

There are conflicting data on the effect of increas-
ing realism (e.g., use of actual resuscitation settings, high

fidelity manikins) on learning, and few data on patient
outcomes.125,128,133,135,137,138,140,141,150–154 One study reported a
significant increase in knowledge when using manikins or live
patient models for trauma teaching compared with no manikins
or live models.153 In this study there was no difference in knowl-
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dge acquisition between using manikins or live patient models,
lthough learners preferred using the manikins.

There is insufficient evidence for or against the use of more
ealistic techniques (e.g., high-fidelity manikins, in situ training)
o improve outcomes (e.g., skills performance on manikins, skills
erformance in real arrests, willingness to perform) when com-
ared with standard training (e.g., low fidelity manikins, education
entre) in basic and advanced life support. The incremental cost
ffectiveness of higher fidelity simulators should be determined.141

Future studies should focus on measuring the effect of training
nterventions (including simulation) on patient and real life pro-
ess focused outcomes. Chart note review,155 quality assurance
tudies149 and quality of CPR monitoring technology89,156 have
onfirmed the feasibility of this approach.

dvanced life support training intervals

Knowledge and skill retention declines rapidly after initial
esuscitation training. Refresher training is invariably required to
aintain knowledge and skills; however, the optimal frequency

or refresher training is unclear. Most studies show that ALS
kills and knowledge decayed when tested at three to six months
fter training,65,157–164 two studies suggested seven to twelve
onths,165,166 and one study eighteen months.167

ssessment on advanced level courses

The best method of assessment during courses is unknown.
ritten tests in ALS courses do not reliably predictor practical skill

erformance and should not be used as a substitute for demonstra-
ion of clinical skill performance.168–171 Assessment at the end of
raining does seem to have a beneficial effect on performance and
etention and should be considered.172,173

lternative strategies that may improve advanced life support
erformance

se of checklists and cognitive aids
Cognitive aids such as checklists may be used to improve adher-

nce to guidelines as long as they do not cause delays in starting
PR and the correct checklist is used.174–186 Checklists should be
ested in simulated resuscitations before implementation.84–94

ock codes
Mock cardiac arrest codes and drills provide the opportu-

ity to test the individual and system responses to cardiac
rrest. Mock codes can improve advanced life support provider
nowledge,187 skill performance,188 confidence,189 familiarity
ith the environment190 and identify common system and user

rrors.191,192

eam briefings and debriefings
Briefings and debriefings should be used during both learning

nd actual clinical activities.
Successful teams such as sports teams meet before and after

vents. Surveys in the UK193,194 and Canada90 show that resuscita-
ion teams rarely have formal briefings and debriefings. Debriefings
nd feedback are two separate but related entities in that various
orms of feedback are components of debriefing. Debriefing tends
o be face-to-face and involves both parties engaging in discussion.

eedback tends to provide information about prior events and can
se several methods (video recordings, defibrillator downloads or
rained observer feedback). Debriefing appears to be an effective

ethod for improving resuscitation performance and, potentially,
atient outcomes as long as objective data forms the basis for the
1 (2010) 1434–1444 1437

discussion.87,89,127,129,149,187,195–205 The ideal format for debriefing
remains to be determined.

European Resuscitation Council resuscitation courses

The ERC has a portfolio of training courses that aim to equip
learners with the ability to undertake resuscitation in a real clinical
situation at the level that they would be expected to perform – be
they laypeople, first responders in the community or the hospital,
or a healthcare professional working for an EMS, on a general ward,
in an acute area, or as a member of a resuscitation team.

ERC courses focus on teaching in small groups using interactive
discussion and hands-on practice for skills and clinical simula-
tions using resuscitation manikins.6,206 Courses have a high ratio
of instructors to candidates (e.g. 1:3–1:6 depending on the type of
course). Full up to date information about ERC courses and termi-
nology is available on the ERC website www.erc.edu.

Ethos

ERC courses are taught by instructors who have been trained
in teaching and assessment. The ethos of ERC courses is to cre-
ate a positive environment that promotes learning. First names are
encouraged among both faculty and candidates to reduce appre-
hension. Interactions between faculty and candidates are designed
to be positive and teaching is conducted by encouragement with
constructive feedback and debriefing on performance. A men-
tor/mentee system is used to enhance feedback and support for the
candidate. Some stress is inevitable,207 particularly during assess-
ment, but the aim of the instructors is to enable the candidates to
do their best.

Course management

Courses are overseen by specialist committees within each
National Resuscitation Council and by the ERC international course
committee. The ERC has developed a web-based course manage-
ment system (http://courses.erc.edu). The system can be used to
register all ERC courses and enables course organizers to register a
course from any country, assign instructors, record candidate atten-
dance and outcomes, and file the course director’s report directly
with the ERC. Candidates may sign up online to a course, or may
contact the organizer to register their interest in the course. At
the end of the course the system will generate course certificates
for the candidates and faculty. These certificates are assigned a
unique number and can be accessed at any time by course organiz-
ers and directors. Participants that successfully complete courses
are referred to as providers. For example someone that successfully
completes an ALS course is known as an ALS provider. National
Resuscitation Councils have access to information about courses
organised in their country.

Language

Initially, the ERC courses were taught in English by an inter-
national faculty.206 As local instructors have been trained, and

manuals and course materials have been translated into different
languages, courses are now mainly taught in the native language.
Early translation of guidelines and course materials is essential as
delays in translation into the local language can cause significant
delays to implementation of guidelines.3

http://www.erc.edu/
http://courses.erc.edu/
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nstructors

A tried and tested method has evolved for identifying and train-
ng instructors.

dentification of instructor potentials (IP)

These will be individuals who, in the opinion of the faculty,
ave passed and demonstrated a high level of performance dur-

ng a provider course and, importantly, have shown qualities of
eadership, team working and clinical credibility, with skills that
nclude being articulate, supportive, and motivated. These individ-
als will be invited to take part in an instructor course and are
alled instructor potentials. Instructor potentials wishing to teach
n Advanced Life Support (ALS), European Paediatric Life Support
EPLS), Newborn Life Support (NLS), Immediate Life Support (ILS),
nd European Paediatric Immediate Life Support (EPILS) courses
hould attend the Generic Instructor Course (GIC); for those wish-
ng to teach only on the ERC Basic Life Support (BLS)/Automated
xternal Defibrillation (AED) Course there is a specific BLS/AED
nstructor Course.

nstructor courses

These are conducted by experienced instructors and, in the case
f the Generic Instructor Course (see below), include an educator
ho has undertaken specific training in medical educational prac-

ice and the principles of adult learning. Assessment is formative
y the faculty and feedback is given as appropriate.

nstructor candidate (IC) stage

Following successful completion of an instructor course (see
elow) the individual is designated instructor candidate (IC) status
nd normally will teach on two separate courses, under supervi-
ion, receiving constructive feedback on his or her performance.
ollowing successful completion of these two courses the IC nor-
ally progresses to full instructor status. Occasionally the faculty
ill decide that a further course is required or, rarely, that the can-
idate is not suitable to progress to be an instructor. An appeal can
e lodged with the relevant ERC International Course Committee
ho will make the final decision.

ourse Director (CD) status

Each ERC course is led by an approved Course Director. Indi-
iduals are selected for approval as Course Directors through
omination by their peers and approved by their National Resus-
itation Council (NRC) or the ERC International Course Committee.
ourse Directors are relatively senior individuals who are clinically
redible, have demonstrated their qualities as a teacher and asses-
or and posses the leadership skills to lead a faculty of instructors.
hey will have embraced the educational principles inherent in the
nstructor course. A key component of ERC courses are the faculty

eetings. These usually take place at the start and end of each day
f the course. They are led by the course director. The aim of these
eetings is to brief the teaching faculty and to facilitate evaluation

f each candidate’s performance. At the end of each course a final
aculty meeting is held. During this meeting the faculty will review
he performance of each candidate and decide whether they have

uccessfully completed the course. As described above, candidates
hat have shown exceptional ability are selected for invitation to
rain as instructors. Where there are instructor candidates on the
ourses, their performance is also evaluated and feedback provided
y their mentor or the course director. This faculty meeting also
1 (2010) 1434–1444

gives the instructors an opportunity to debrief at the end of the
course.

The Basic Life Support (BLS) and Automated External
Defibrillator (AED) Courses

BLS/AED courses are appropriate for a wide range of providers.
These may include clinical and non-clinical healthcare profession-
als (particularly those who are less likely to be faced with having
to manage a cardiac arrest), general practitioners, dentists, medical
students, first-aid workers, lifeguards, those with a duty of care for
others (such as school teachers and care workers), and members of
first responder schemes, as well as members of the general public.
Separate BLS and AED provider courses are available, but the ERC
encourages candidates to combine BLS skills with the use of an AED.

Provider course format

The aim of this provider course is to enable each candidate
to gain competency in BLS and the use of an AED. Each BLS/AED
provider course lasts approximately half a day and consists of skill
demonstrations and hands-on practice, with a minimum number
of lectures. The recommended ratio of instructor to candidates is
1:6, with at least one manikin and one AED for each group of 6
candidates. Formal assessment is not usually undertaken, but each
candidate receives individual feedback on their performance. Those
who need a certificate of competency for professional or personal
use may be assessed continuously during the course or definitively
at the end.

BLS/AED Instructor Course

Many of the candidates attending a BLS/AED provider course
are laypeople, and some want subsequently to become instruc-
tors themselves. For this reason, the ERC has developed a one-day
BLS/AED instructor course. Candidates for this course must be
healthcare professionals, or laypeople who hold the ERC BLS/AED
provider certificate and are designated as instructor potentials. The
aim is be as inclusive as possible regarding course attendance,
the overriding criterion being that all candidates should have the
potential and knowledge to teach the subject. The BLS/AED instruc-
tor course follows the principles of the Generic Instructor Course
(GIC), with an emphasis on teaching people. Following successful
completion of the course, each candidate becomes an instructor
candidate (IC) and teaches on two BLS/AED courses before becom-
ing a full instructor.

The Immediate Life Support (ILS) Course

The Immediate Life Support (ILS) course is for the majority
of healthcare professionals who attend cardiac arrests rarely but
have the potential to be first responders or resuscitation team
members.208 The course teaches healthcare professionals the skills
that are most likely to result in successful resuscitation whilst
awaiting the arrival of the resuscitation team.209 Importantly, ILS
also includes a section on the initial care of the sick adult and pre-
venting cardiac arrest and complements other short courses that
focus on the initial treatment of sick patients.210 A recent cohort
study found that the number of cardiac arrest calls decreased while
pre-arrest calls increased after implementing a programme that
included ILS teaching in two hospitals; the intervention was asso-

ciated with a decrease in true arrests, and increase in initial survival
after cardiac arrest and survival to discharge.211

Potential ILS candidates include nurses, nursing students, doc-
tors, medical students, dentists, physiotherapists, radiographers,
and cardiac technicians.
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ourse format

The ILS course is delivered over one day and comprises lectures,
ands-on skills teaching and cardiac arrest simulation teach-

ng (CASTeach) using manikins. The programme includes several
ptions that enable instructors to tailor the course to their candi-
ate group. The ILS course is designed to be straightforward to run.
ost courses are conducted in hospitals with small groups of can-

idates (average 12 candidates). Course centres should try as far as
ossible to train candidates to use the equipment (e.g., defibrillator
ype) that is available locally.

ourse content

The course covers those skills that are most likely to result in
uccessful resuscitation: causes and prevention of cardiac arrest
ncluding use of the ABCDE approach, starting CPR, basic airway
kills and defibrillation (AED or manual). The course includes an
ptional session on issues relevant to the candidate group (e.g.,
naphylaxis, equipment checks). Once all the skills have been cov-
red there is a cardiac arrest demonstration by the instructors
hat outlines the first responder role to the candidates. This is
ollowed by the CASTeach station where candidates practice. ILS
andidates are not usually expected to undertake the role of team
eader. Candidates should be able to start a resuscitation attempt
nd continue until more experienced help arrives. When appro-
riate, the instructor takes over as resuscitation team leader. This

s not always necessary because in some simulations resuscitation
ay be successful before more experienced help arrives. Standard-

sed simulations are used that can be adapted to the workplace and
linical role of the candidate.

ssessment

Candidates are assessed continuously and must show their com-
etence throughout the ILS course. There are no formal testing
tations at the end of the course. Candidates are sent assessment
orms with the pre-course materials. The forms indicate clearly how
heir performance will be measured against pre-determined cri-
eria. Assessment on the ILS course enables the candidate to see
hat is expected, and frame their learning around achievement

f these outcomes. The following practical skills are assessed on
he ILS course: airway management, CPR and defibrillation. With a
upportive approach, most candidates achieve the course learning
utcomes.

he Advanced Life Support (ALS) Course

The target candidates for this course are doctors and senior
urses working in acute areas of the hospital and those who may be
esuscitation team leaders and members.212,213 The course is also
uitable for senior paramedics and some hospital technicians. The
LS course is more suitable for first responder nurses, doctors who
arely encounter cardiac arrest in their practice, and emergency
edical technicians.
Each instructor acts as a mentor for a small group of candidates.

he course normally lasts for 2 or 2.5 days.

ourse format
The course format has very few formal lectures and teaching
oncentrates on hands-on skills, clinically-based simulations in
mall groups with emphasis on the team leader approach, and
nteractive group discussions. A formal mentor/mentee session is
ncluded to enable candidates to give and receive feedback.
1 (2010) 1434–1444 1439

Course content

The course content is based on the current ERC Guidelines for
Resuscitation. Candidates are expected to have studied the ALS
course materials carefully before the course.

The course aims to train candidates to highlight the causes of
cardiac arrest and identify sick patients in danger of deterioration
and to manage cardiac arrest and the immediate peri-arrest prob-
lems encountered in and around the first hour or so of the event.
It is not a course in advanced intensive care or cardiology. Compe-
tence in basic life support is expected before the candidate enrols
for the course.

Emphasis is placed on the techniques of safe defibrillation and
ECG interpretation, the management of the airway and ventila-
tion, the management of peri-arrest rhythms, simple acid-base
balance, and of special circumstances relating to cardiac arrest.
Post-resuscitation care, ethical aspects related to resuscitation and
care of the bereaved are included in the course.

Assessment and testing

Each candidate is assessed continuously during the course and
reviewed at the end of each day at a faculty meeting. Feedback
is given as required. Candidates are expected to be able to use
the ABCDE approach to assess and treat the sick patient, recog-
nise cardiac arrest, provide good quality CPR and safe defibrillation
throughout the course. There is a cardiac arrest simulation testing
(CASTest) towards the end of the course. This tests the participant’s
applied knowledge and skills during a simulated cardiac arrest.
The reliability and measurement properties of the CASTest have
been reported.169,214,215 A multiple choice question (MCQ) paper
taken at the end of the course tests core knowledge. Candidates are
required to achieve 75% to pass this test. The measurement prop-
erties of the multiple choice papers have been assessed from over
8000 candidates and found to have high internal consistency and
discrimination properties (Data from Resuscitation Council (UK)
and Dr Carl Gwinnutt).

The European Paediatric Life Support (EPLS) Course

The EPLS course is designed for healthcare workers who are
involved in the resuscitation of a newborn, an infant or a child
whether in or out-of-hospital. The course aims at providing care-
givers with knowledge and skills for the management of the
critically ill child during the first hour of illness and to prevent
progression of diseases to cardiac arrest.

EPLS is not a course in neonatal or paediatric intensive care
aimed for advanced providers.

Competence in paediatric basic life support is a prerequisite
although refresher teaching in basic life support and relief of foreign
body airway obstruction is included. The EPLS course is suitable
for doctors, nurses, emergency medical technicians, paramedics etc
who have a duty to respond to sick newborns, infants and children
in their practice.216,217

Experience in paediatrics is necessary to keep simulations real-
istic and answer to candidates’ questions so a minimum of 50% of
the faculty must have regular experience in neonatal or paediatric
practice. The course lasts for 2–2.5 days.

Course format
The course format has few formal lectures. Teaching of knowl-
edge and skills is delivered in small groups using clinically
based simulations (e.g., cardiac arrest, cardiac and respiratory fail-
ure, delivery room simulations). The emphasis is on assessment
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nd treatment of the sick child, team working and leader-
hip.

ourse content

The course content follows the current ERC guidelines for neona-
al and paediatric resuscitation. The course candidates are expected
o have studied the manual before attending the course. A pre-
ourse MCQ is sent with the manual to candidates 4–6 weeks
efore the course to encourage candidates to read the course mate-
ials.

The EPLS course is aimed at training candidates to under-
tand the causes and mechanisms of cardiorespiratory arrest in
eonates and children, to recognise and treat the critically ill
eonate, infant or child and to manage cardiac arrest. Skills taught

nclude airway management, bag-mask ventilation, log roll and
ervical collar placement, oxygen delivery, an introduction to intu-
ation and vascular access, safe defibrillation, cardioversion and
ED use.

Each candidate is assessed individually and reviewed by the fac-
lty. Feedback is given as required. A BLS assessment follows the
LS refresher course and a simulation-based test at the end of the
ourse emphasises the assessment of the sick child and other core
kills. An end of course MCQ with a pass mark of 74% tests core
nowledge.

he European Paediatric Immediate Life Support (EPILS)
ourse

ourse format

EPILS is a one-day course comprising one lecture, hands-on
kills and simulation teaching. The programme includes options
o enable teaching to be tailored for candidate groups.

ourse content

The course is aimed at training nurses, EMS personnel, and doc-
ors to recognize and treat critically ill infants and children, prevent
ardiorespiratory arrest and to treat children in cardiorespiratory
rrest during the first few minutes whilst awaiting the arrival of a
esuscitation team. This interactive course is based on short practi-
al simulations adapted to the workplace and to the actual clinical
ole of candidates.

Basic life support, bag-mask ventilation, chest compressions,
hoking, and intraosseous access are included; drugs during car-
iac arrest and laryngeal mask insertion are optional. The EPILS
ourse is designed to be simple to run. Most courses are conducted
n hospitals with small groups of candidates (average 5–6 candi-
ates with one instructor). There needs to be at least one baby and
ne child manikin for every 6 candidates. Course centres should
ry as far as possible to train candidates to use the equipment (e.g.,
efibrillator type) that is available in their clinical setting.

ssessment

Candidates are sent a pre-course MCQ paper with pre-course
aterials to help them prepare for the course. The MCQ paper helps

o ensure that candidates read the course materials before attend-
ng the course and does not count towards the final assessment.

here are no formal testing stations during the course. Candi-
ate’s performances are assessed continuously. Assessment forms
re given to the candidates at the beginning of the course and
nstructors provide feedback throughout the course. The following
ractical skills are assessed on the EPILS course: basic life support,
1 (2010) 1434–1444

bag-mask ventilation and AED use. With a supportive approach,
most candidates achieve the course learning outcomes.

The Newborn Life Support (NLS) Course

This one-day course is designed for healthcare workers likely to
be present at the birth of a baby in the course of their job. It aims to
give those who may be called upon to start resuscitation at birth the
background knowledge and skills to approach the management of
the newborn infant during the first 10–20 min. The course is suit-
able for midwives, nurses, EMS personnel, and doctors and, like
most such courses, works best with candidates from a mixture of
specialties.

Course format

The NLS manual is sent to each of the candidates four weeks
before the course. Each candidate receives a MCQ together with
the manual and is asked to complete this and bring it with them to
the course. There is an introduction followed by two short lectures.
The candidates are then divided into four groups and undertake
three workstations before lunch. The afternoon is then taken up by
a demonstration simulation followed by two hours of simulation
teaching in small groups and, finally, a theoretical and practical
assessment by an MCQ and an individual practical airway test. The
course places appropriate emphasis on airway management but
also covers chest compression, umbilical venous access and drugs.

Both basic infant and four infant advanced manikins should be
available as well as other airway adjuncts. Resuscitaires, ideally
complete with sufficient gas cylinders for the whole day, should
also be available.

The Generic Instructor Course (GIC)

This course is for candidates who have been recommended as
instructor potential (IP) emanating from ERC provider courses (ALS,
EPLS, NLS, ILS, EPILS). Candidates with IP status from certain other
provider courses can also attend (e.g., European Trauma Course, Pre
Hospital Trauma Care, Italy). There should be a maximum of 24 can-
didates with a ratio of at least one instructor to three candidates.
Instructors must be full and experienced ERC instructors who have
been through a formal process of training to become a GIC instruc-
tor. Groups should not exceed six candidates. The emphasis of the
course is on developing teaching and assessment skills, as well as
promoting team leadership and providing constructive feedback.
Core knowledge of the original provider course is assumed. The
course lasts for 2 days or 2.5 days.

Course format

The course format is largely interactive. An ERC medical educa-
tor plays a key role leading the educational process, the discussions
and feedback. This lecture is interspersed with group activities. The
remainder of the course is conducted in small group discussions and
skill and simulation based hands on sessions. Mentor/mentee ses-
sions are included and there is a faculty meeting at the beginning
of the course and at the end of each day.

Course content
Candidates are given precourse reading material and are
expected to have read this before attending. The theoretical back-
ground of adult learning and effective teaching and assessment
is covered by the educator at the beginning of the course. Each
teaching and assessment skill is demonstrated by the faculty. The
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andidates then get the opportunity to practice: equipment famil-
arisation, lecturing, teaching skills by means of the four stage
pproach, intermediate fidelity simulation sessions using simula-
ions, small group teaching sessions (open and closed discussions),
nd assessment.

For each teaching tool, a “mini-topic” is extracted from the orig-
nal provider course material. Throughout the course, emphasis is
laced on the role of the instructor and each candidate has the
pportunity to adopt the instructor role. The concept of construc-
ive feedback is a key element and is also emphasised. Finally, the
oles and qualities of an ERC Instructor are discussed.

ssessment

Each candidate is assessed formatively by the faculty throughout
he course. Candidates’ performances and attitudes are discussed at
he daily faculty meetings and feedback given as required. Success-
ul candidates may proceed to the status of instructor candidate
IC). Candidates who successfully complete the course but who are
onsidered by the faculty to need specific support in their devel-
pment may be recommended to undertake their IC placements at
ominated centres.

he Educator Master Class

Medical Educators are an essential component of the GIC Fac-
lty. This two-day course is designed for those aspiring to become
edical educators for the ERC and is run when there is a need for

xpansion of Educator numbers. Suitable candidates are selected
y the ERC Educational Advisory Group (EAG) following a written
pplication and generally must have a background and qualification
n medical education or have demonstrated a special commitment
o educational practice over a number of years. They should have
xperience of a provider course and a GIC and should have studied
he background reading for the course.

The instructors for the course are experienced educators.

ourse format

The course consists mainly of closed discussion groups for the
hole course, led by one or two of the instructors, together with

reakout small group discussions and problem solving.

ourse content

The course covers the theoretical framework for medical edu-
ators, assessment and quality control, teaching methodologies,
ritical appraisal, the role of the mentor, multi-professional educa-
ion strategies and continued development of the medical educator.

ssessment

Each candidate is assessed formatively by the faculty through-
ut the course. Successful candidates may proceed to the status
f educator candidate where they will be supervised and assessed
y an experienced educator and course director until it is decided
hether or not they will be suitable educators to work on their

wn.
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