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Writing Group
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On behalf of the European Resuscitation Council, the American Heart Association, the Heart and
Stroke Foundation of Canada, the Resuscitation Council of Southern Africa, the Australia and New

Zealand Resuscitation Council, and the Consejo Latino-Americano de Resusucitación

The Need for Change
The value of bystander cardiopulmonary resuscitation (CPR)
has been well defined by studies in many countries and
communities. Randomized clinical trials are inappropriate in
this setting and cannot accurately determine the degree of
benefit conferred, but observational data from 17 papers
published before 19911 and 2 nationwide studies since that
time2,3 suggest that the odds ratio for improved survival of
victims of collapse is �2.5. This benefit is achieved princi-
pally by extending the period for which defibrillation can be
successful in cases of ventricular fibrillation or pulseless
ventricular tachycardia. These are not grounds for compla-
cency, however. Even in countries or areas where emergency
services are well developed, most victims of cardiac arrest do
not receive bystander CPR, and when it is given, the quality
is generally far from ideal. The need, therefore, is not only for
more CPR but also for better-quality CPR.

Both skills acquisition and skills retention have been
shown to be poor after conventional training in CPR for
laypersons. The reasons are manifold. The necessary psy-
chomotor skills for current courses are complex and demand-
ing, an issue of particular importance because in many

countries the average student is usually older than 50 years of
age. Course curricula and instructor training are generally
poorly adapted to the needs of course participants, and few
instructors have been trained to teach. In addition, instructors
frequently digress from the planned script (telling anecdotes
and providing other irrelevant material), do not allow suffi-
cient time for practice, and provide poor supervision and
feedback. This is not a criticism of individual instructors but
rather of the methods that have developed as a response to a
perceived need but without consideration or knowledge of
educational principles, clear objectives, appropriate formats,
or agreed-on methods of evaluation and audit.

Unexpected cardiac arrest is a major cause of premature
death in industrialized countries.4 The potential value of
bystander CPR, which can reduce mortality by one half in
appropriate settings,1 is therefore of considerable importance.
Yet in most countries, little effort has been given to making
CPR a universal skill. The major efforts that have been made
have largely come through voluntary organizations rather
than government or healthcare agencies.

Survival rates for unexpected cardiac arrest depend not
only on the quality of the education given to potential
caregivers but also on the validity of treatment guidelines and
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a well-functioning Chain of Survival. These factors interact in
such a way that they can be regarded as multiplicands. For
example, poor guidelines can affect even good education,
whereas a potential rescuer who is poorly trained may not be
able to effectively access even a well-functioning emergency
medical services system. This is illustrated in the Table, which
suggests that even slight imperfections in the quality of guide-
lines, together with realistic decrements in education and per-
formance of the Chain of Survival, may well cost the lives of 4
of 5 potential survivors. A realistic target for improving the
standard of education could have an important impact, irrespec-
tive of better techniques, guidelines, and rescue processes.

Universally, there is an urgent need to promote more and
better CPR that is complementary to—and does not replace—
policies aimed at providing earlier defibrillation. The imped-
iments are formidable. Instruction must be provided on a
large scale and must be readily accessible. Fears of infection
and litigation must be countered with better information.
Skills acquisition and retention, which are poor,5–9 must be
improved by simplified procedures and better training meth-
ods, and ideally by both. Successful strategies to achieve
these aims must therefore be a matter for international debate
and concerted action. The potential exists for extending the
window of opportunity for successful resuscitation with
better survival rates.

The need for improvement in the way CPR is taught has
received scant attention but should no longer be ignored.

Utstein Symposium on Education in Resuscitation
An international debate began at an educational symposium
held June 22 to 24, 2001, at Utstein Abbey, on the island of
Mosteroy, off the coast of Stavanger, Norway. The name
Utstein is already associated with resuscitation because of
previous conferences held at the abbey to discuss uniform
reporting of out-of-hospital cardiac arrest,10,11 in-hospital
cardiac arrest,12,13 and pediatric emergencies.14,15 Other meet-
ings related to trauma16 and laboratory resuscitation re-
search17,18 have also carried the name Utstein to signify
international coordinated effort and agreement in these areas.
Participants at 4 of these meetings have been active members
of the national and international resuscitation organizations
that make up the International Liaison Committee on Resus-
citation (ILCOR). The Utstein symposium was held under the
direct auspices of ILCOR but included independent invited
experts in resuscitation education. Participating organizations
were the American Heart Association, the European Resus-
citation Council, the Heart and Stroke Foundation of Canada,
the Australia and New Zealand Resuscitation Council, the
Resuscitation Council of Southern Africa, and the Consejo

Latino-Americano de Resusucitación. The Japanese Resusci-
tation Council was also represented by an observer.

Symposium Procedure
After an introductory session and discussion of planned
expert presentations, participants divided into 4 panels during
each of 2 sessions, making a total of 8 panels. After 1 hour of
brief presentations and discussion with 2 moderators, the
other panel members moved to other groups so that as many
as possible could contribute to each topic. The moderators
subsequently presented key points of the panel discussions to
the whole group so that issues could be more widely debated,
allowing refinement of conclusions and recommendations.
All panel discussions were recorded after amendment during
plenary sessions and were distributed for final comments to
panel members and then the whole group. These 8 panel
proceedings are available on request but have been condensed
into this report as the definitive record of the Utstein
education symposium. The discussions are presented under 7
major headings, each followed by recommendations that
represent a consensus of participants.

Subsequent Action
Participants in the Utstein symposium regarded the meeting
as the start of an ongoing process that must continue if its
potential benefit is to be realized. If education in basic life
support (BLS) is to become even near ideal, evidence-based
change is required. Current methods and future developments
must be tested by accepted methods. Teaching strategies
should be evaluated and compared on the basis of how well
learners achieve predefined teaching outcomes (see section 7,
“Measurement of Teaching Outcomes”). No single method
will be suitable for all circumstances. Thus, evaluation of
training methods for purposes of research must be at a higher
level than simple assessment of skills acquisition during
routine community training. Sophisticated methods of out-
come evaluation are warranted. One prototype for assessment
discussed at the symposium is presented in Appendix 1 of this
report. Scoring is as objective as possible; advanced record-
ing capabilities were used on a manikin with a commercially
available PC Skill Reporting System (Laerdal Medical, Nor-
way). Although this has merit and has been validated as
reproducible between observers, definitive tools are needed to
ensure continuing improvement in the success of education in
cardiopulmonary resuscitation.

Discussions and Recommendations
1. General Objectives in CPR Training
The ideal situation—someone attempts to provide BLS in
every case of witnessed cardiac arrest in a community—is

Theoretical Model of Factors in Patient Outcome

Guideline
Quality

Efficient Education
of Patient Caregivers

Well-Functioning Chain
of Survival at a

Local Level

Patient Survival Relative
to Theoretical Potential

(Factors Multiplied)

Utopia 1 1 1 �1.00

Ideal? 0.9 0.9 0.9 �0.72

Actual? 0.8 0.5 0.5 �0.20

Attainable? 0.8 0.9 0.5 �0.32
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neither attainable nor even readily measurable. Other more
practical objectives are required but have rarely been defined
or debated. At present, the number of persons receiving
training in any one area has been regarded as the principal
measure of success, without measure of quality or benefit.
This limited view has now come under scrutiny and is
recognized as unsatisfactory.

In advanced life support (ALS), limited success has been
achieved in measuring the most relevant indicators of the
value of CPR training: an increase in the proportion of
victims who achieve return of spontaneous circulation,
more hospital admissions after out-of-hospital cardiorespi-
ratory arrest, more hospital discharges, and improved
1-year survival.19 Such measures require a highly orga-
nized system that is only rarely available, and similar data
for BLS are more difficult to obtain. Therefore, more
specific and detailed measurements of the quality of
training in BLS are required.

Symposium participants agreed that objectives in CPR
training should be defined, and the best methods of achieving
these objectives should be agreed on. Although such ambi-
tious goals could not be achieved during a 2-day symposium,
participants believed a start should be made and a mechanism
found to continue debate and progress toward global influ-
ence. Established adult educational principles that encourage
simplification should be adopted in resuscitation training.7

The result should achieve a measurable change in a potential
rescuer’s behavior. Although this requires a cognitive ele-
ment, demonstration of satisfactory performance must be the
principal indication of success.8,20–30 Moreover, only im-
proved training outcomes should justify changes in training
techniques.22,31 An effective strategy is not necessarily the
best strategy, but it can be used as an interim standard for
testing new developments to provide continuing beneficial
evolution in methodology.32–35

The objectives of a training program form a hierarchy of
steps toward the ultimate goal of improved outcome:

● The learner, preferably from a targeted group, will enroll in
and complete the training experience in basic or ALS for
adults or children.

● The learner will recognize an emergency and be able to
summon help, including the use of an emergency response
number.

● The learner will be able to demonstrate lifesaving CPR
(including ALS/advanced cardiovascular life support
[ACLS] or pediatric advanced life support [PALS]) on a
manikin in a simulated scenario at the end of the training
course.

● The learner will be able to perform the same lifesaving skill
adequately 6 months after the training course.

● The learner will express confidence in his or her ability to
act in an emergency.

● The learner will later be able to perform satisfactory CPR
(or ALS/ACLS or PALS) in a real cardiac arrest.

● Survival rates after cardiac arrest and attempted resuscita-
tion within the community will increase.

Summary of Specific Recommendations

● A template should be introduced for research on or evalu-
ation of any educational intervention designed to improve
resuscitation performance.

● The template should specify the target population and in
particular whether it comprises laypersons, those with a
duty to respond, or healthcare professionals.

● The template should specify which outcome is being tested,
preferably with reference to the end points listed above.

● The template should specify the intervention in sufficient
detail to permit replication and assessment of
generalizability.

2. Training Laypersons in Basic Life Support
CPR training of laypersons should follow an organized plan
of implementation that targets 2 ends of the age spectrum.
First are persons most likely to encounter someone in cardiac
arrest, typically persons 40 years of age and older. Second, as
a valuable long-term investment, instruction of schoolchil-
dren is important because they are at an age when knowledge
and skills are well retained; they are also relatively immune to
social pressures and the fear of involvement that can be a
negative influence in later years.36–41 Thus, the symposium
participants strongly recommended that instruction in CPR be
incorporated as a standard part of the school curriculum.

More efficient use of resources is possible if attempts are
made to attract volunteers who wish to participate and if
programs focus on the learner’s personal objectives rather
than on the more standardized objectives of training
organizations.42

Easy accessibility of training is a fundamental requirement
that is often overlooked. Training should take place in a
comfortable environment to make CPR appropriate in the
familiar settings of everyday life. This implies some differ-
ences in the presentation of courses designed for the class-
room, the work site, or the home.

Most people who complete CPR training will not perform
effective basic CPR even immediately after training.* This is
because of (1) inadequate training of instructors who devote
too much time to presenting information and too little time to
hands-on practice and (2) lack of teaching methods appropri-
ate for laypersons, which has a negative effect both on
learning and psychosocial willingness to respond. Benefit to
the community is also reduced by failure to target persons
most likely to encounter someone in prehospital cardiac
arrest.

Instructors frequently fail to achieve satisfactory results
from conventional courses, partly because they lack the
necessary skills, but also because they allow insufficient time
for practice. This has led to development of strategies that
minimize the role of the instructor, who might be more
appropriately called the facilitator.49–51 These strategies in-
clude video-based techniques: watch-then-practice or watch-
while-you-practice (so-called synchronous self-instructional
learning).27,41,52–61 Television instruction should also be con-
sidered.61 From the outset, immediate hands-on practice
meets students’ expectations for training, helps prevent anx-
iety about skills performance that can be a barrier to learning,

*References 9, 19, 24, 25, 28–30, 43–48.
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and increases the relevance of any necessary verbal informa-
tion so that answers do not preempt questions. Television and
video instruction can be adapted to any setting and both are
particularly suitable for the lay student. Video-based self-
training at home has been recommended for the general
public but is less suitable for families or caregivers of persons
at high risk.27,41,52,53,56,62 Whatever the method of instruction,
the emphasis must be on a simple explanation of “pump and
blow” techniques, but 2 additional skills may be added:
control of bleeding and knowledge of when (and how) to
move victims. These skills are easy to teach, readily under-
stood, and of value in immediate management of life-
threatening emergencies. Initial training must always include
specific plans for refresher sessions because even the best
instructional techniques are unlikely to impart permanent
optimum skills and knowledge.63,64 The first session should
therefore be presented as the first phase of a continuing
process of learning and not as a once-only event.65,66

A training session of 1 to 4 hours is limited as a means of
providing sustained motivation for laypersons to act in a
cardiac arrest emergency.67 The media can and should be
encouraged to help through available contacts and by offering
newsworthy stories of successful resuscitations.68,69 Accounts
or images of lay people recognizing cardiac emergencies and
providing effective interventions can be a powerful motiva-
tion to others. Celebrities from all walks of life can act as role
models and contribute to the acceptability of CPR in the
community. Increased confidence and willingness to respond
to an emergency are best achieved by repeated practice in
realistic role-playing scenarios with situations and environ-
ments students are most likely to encounter, although such a
strategy is not always feasible.57,70,71

Although there has been sporadic research since the 1960s
on how effectively students acquire and retain CPR skills,
only recently has attention turned to instructor competence
and quality and relevance of courses.* Much more attention
should be given to program development, quality of instruc-
tion, and evaluation of results.

It is appropriate to assess how a lay rescuer responds to an
emergency, shouts or phones for help, compresses the chest,
and ventilates the lungs adequately. (For children, the order
of priority for phoning, ventilation, and compression is
different.) More specifically, these skills can be measured by
rate of chest compressions, number of compressions given
per minute, degree of chest depression or deformation, and
ability to make the chest rise with ventilation. More detailed
definitions for assessing actions associated with an educa-
tional intervention are shown in the draft template (Figure 1).
Course development should be evidence based, and educa-
tional efficacy should be demonstrated before the course is
conducted.73

Summary of Specific Recommendations

● Learning objectives for training of lay rescuers must
include the following: recognition of an emergency, ability
to call an emergency response number, competence in

compression and ventilation skills, and emotional prepara-
tion for the capability to act in an emergency.

● CPR training of laypersons should follow an organized
plan of implementation that targets those most likely to
encounter victims of cardiac arrest as well as young
persons such as schoolchildren. Access to training courses
or self-instruction must be readily available in the
community.

● The definition of specific characteristics and needs of each
training group should be an initial step in all curriculum
development.

● Because conventional CPR instruction has not been suffi-
ciently effective in developing skills performance, other
instructional methods must be considered, including video-
assisted instruction when more effective or appropriate.

● Certification should be restricted to a statement of course
participation.

● Trainers/facilitators (for courses for laypersons or health-
care professionals) must have received appropriate instruc-
tion in facilitation learning and must attend training up-
dates on a regular basis.*References 9, 22, 33, 34, 44, 45–47, 57, 67, 72.

Figure 1. Utstein Education Template. Uniform definitions for
reporting initial and remote outcomes from adult BLS training.
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● Training should take place in an environment that is
comfortable for learners and should use instructional meth-
ods that learners understand and use daily.

● The media should promote accounts and images of layper-
sons recognizing cardiac emergencies and intervening
positively.

● Initial training must always include specific plans for
refresher training.

● Research in CPR training must be encouraged and devel-
oped. The educational efficacy of new course content or
methods should be demonstrated before the course is
widely conducted.

3. BLS Training of Laypersons With a Duty
to Respond
Until recently, 2 broad classes of rescuers were recognized:
healthcare professionals and lay bystanders. The increased
use of automated external defibrillators (AEDs) in the com-
munity has brought to the fore another important class:
persons who are not healthcare professionals but whose
occupation includes a duty of care that has been expanded to
include BLS and defibrillation.

Symposium participants agreed on 3 important principles:

(1) This group does require a different type of training course.
(2) This course should be tailored to a specific occupational

role.
(3) The evaluation must be competence-based and tailored to

the participant’s occupational role.

The following are characteristics of laypersons with a
“duty to respond”:

● They have an increased probability of encountering some-
one in cardiac arrest.

● They are likely to be well motivated.
● They are likely to have only limited equipment available to

them, ideally a pocket mask and an AED.
● They require training specific to their needs with particular

attention to correct use of equipment.
● Their resuscitation training must be integrated into their

occupational duties.

It was agreed that any training program should be devel-
oped on the basis of an understanding of the primary
occupational role and integrated with it. Resuscitation should
not conflict with nor deflect from other occupational duties.
Students must understand the integration of training and its
implications with their primary occupation, particularly when
the 2 aspects of duty have very different connotations, for
example, the police officer who may need to use a gun or a
pocket mask. The training course should take into account the
time constraints of the primary role. A conventional BLS
course for laypersons, appropriately modified, would proba-
bly provide an adequate basis for training but require addi-
tional time for training in the use of pocket masks and AEDs.
Any move toward providing a more complex course or
teaching ALS/ACLS skills should be strongly resisted: sim-
plicity must be the keynote.

Training could start in the classroom but should move
quickly to scenario-based training through role playing within

the appropriate work-related context. For learners to achieve
the required performance, the course must train to a high
standard and learners must take refresher courses at regular
intervals. All training must be integrated with the learner’s
primary occupational role. Training should be conducted by
specially trained facilitators with training and resuscitation
skills and experience in the learners’ primary occupation.
These qualities are essential to motivate the learner, achieve
credibility, and understand the learner’s specific occupational
role. The learner’s occupation may influence the manner in
which conventional CPR must be used, for example, in
commercial aircraft. Although employers should cover the
time and cost of training, employees should do their part in
showing that these expenses will be used well on the job.

Well-intentioned but ill-informed advice from bystanders
who are healthcare professionals, especially those without
experience in emergencies, is a frequent problem that can
limit the effectiveness of first-responder interventions and
must be addressed during training. Rivalry between profes-
sional peer groups is another concern that must be identified
and diffused at an early stage if optimum benefit is to be
attained. Healthcare professionals need to be aware of local
first-responder groups, the type of training they receive, and
their effectiveness and availability. Encouragement from
healthcare professionals will help motivate lay rescuers who
are first responders.

Summary of Specific Recommendations

● Resuscitation training programs for those with a duty to
respond must be developed and integrated with an under-
standing of the learners’ primary occupational roles.

● The training course should take into account the time
constraints of the learners’ primary role and can be based
on a conventional BLS course for laypersons with addi-
tional time for special requirements related to automated
external defibrillation and role-related issues.

● Training must be conducted to a high standard; regular
refresher courses are required.

● Certification of participation is likely to be appropriate, but
any statement on competence will depend on the circum-
stances and must be decided locally.

● Training should be conducted by facilitators with skills in
training and resuscitation and experience in the learners’
primary occupational roles.

● Trainers/facilitators must receive training in facilitating
learning and must also be competent in assessment. This
principle is applicable regardless of the level of the
learners.

● The content and format of training needs frequent
reevaluation.

● Quality control should be defined and scrupulously
applied.

● The possibility of inappropriate advice from other health-
care professionals must be addressed during training, and
rivalry between professional groups must be identified and
countered.

● Good performance in real situations must be recognized
and rewarded with positive feedback.

● Healthcare professionals must be aware of local first-
responder groups.
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4. Training Healthcare Professionals in Basic
Life Support
Healthcare professionals are reluctant to attend BLS courses,
although numerous studies have shown that they are not
uniformly proficient in BLS skills.74 Their level of skills
retention is variable and generally poor.56,75–79 Requirements
for BLS training for healthcare professionals vary signifi-
cantly between countries. Some require certification or ap-
propriate credentials, whereas others do not require certifica-
tion or formal training.

Training of healthcare professionals should be tailored to
learners’ settings (prehospital versus in-hospital), individual
roles (lone rescuer, team member, team leader), and educa-
tional background (doctor, nurse, paramedic). Specific work
roles must also receive appropriate consideration. For exam-
ple, the role, experience, expectations, and motivation of an
emergency department nurse are likely to be different from
those of a ward nurse; similar considerations should be given
to an emergency department physician, whose responsibilities
differ from those of a physician with an office-based practice.
The elements of a course for healthcare professionals will
therefore vary in format, content, and style, but the course
objectives and cognitive and psychomotor evaluation should
remain the same.

All healthcare professionals should be able to demonstrate
competency in the skills of BLS.77,78 Healthcare professionals
should receive their initial training in BLS as students. In
some environments the use of peer instruction (for example,
doctor to doctor or nurse to nurse) may increase acceptance of
BLS training.79 Self-instruction is acceptable, provided com-
petence is achieved. Uniform evaluation of BLS competen-
cies is required to assess the knowledge and skills of
healthcare professionals.80

Course design and training should adopt validated educa-
tional principles.7 Course content and educational messages
should be tailored to each group, with simplicity as an
acceptable goal,7 but training should include skills that the
healthcare professional would generally need, including the
use of adjunctive equipment. Examples of these special
requirements are 2-person CPR; special resuscitation situa-
tions, such as trauma, drowning, and pregnancy; and adjuncts
such as bag masks and AEDs. Use of realistic scenarios is
important for contextual learning and relevance. Additional
evaluation of different educational methods for use with
healthcare professionals is needed.

Summary of Specific Recommendations

● All healthcare professionals should be able to demonstrate
competency in the skills of BLS.

● All healthcare professionals should also demonstrate their
skills on a regular basis. Evidence is needed about the
frequency of such demonstrations for a particular situation;
currently a detailed general statement on frequency cannot
be made.

● Courses and educational format should be based on vali-
dated educational principles.

● Content and messages should be tailored to each group,
with simplicity as an acceptable goal.

● Certification of participation is likely to be appropriate, but
a statement on competence will depend on circumstances
and must be a matter for local decision.

● Healthcare professionals must receive their initial training
in BLS while students.

● Use of peer instruction (eg, doctor to doctor or nurse to
nurse) may improve acceptance of BLS training in some
settings. Self-instruction is also acceptable. Competence
should be demonstrated, regardless of the method of
training used.

5. Training Healthcare Professionals in
Advanced Skills
Courses in advanced resuscitation skills are now well estab-
lished in many countries.81 When these courses were first
introduced, much instruction was didactic and lecture based.
Although the emphasis has changed to action-oriented learn-
ing, even more responsibility should be placed on learners
themselves. To promote this change, the term instructor
should be changed to facilitator or another term compatible
with peer-directed education.

Evidence is still needed to demonstrate conclusively the
benefits of advanced training in terms of educational and
patient outcomes. Although there is evidence that skills
retention after courses is unsatisfactory, most studies are 15 to
20 years old. Resuscitation outcome is improving, however,
and this change is concurrent with implementation of courses
in ALS/ACLS. The BRESUS report82 drew data from se-
lected hospitals in the United Kingdom from 1985 to 1987,
before organized ALS training had begun. An overall
survival-to-discharge rate of 17% was reported. Simulta-
neously, 21% of those who required defibrillation survived.
By the time of the 1997 United Kingdom national audit,83

when more than 50 000 persons had received training in ALS
skills, overall survival to discharge had increased slightly to
17.6% but was 43% for the more reliable comparator of those
treated for ventricular fibrillation. It seems reasonable to
ascribe at least some of this improvement to better resusci-
tation training. Evidence also exists in other areas that ACLS
training can improve clinical outcomes. For example, a study
of anesthetists’ management of ventricular fibrillation in the
operating room84 showed that ACLS training led to signifi-
cantly better adherence to protocols.

The relevance of some components of ALS/ACLS courses
is questionable, including assessment of individual skills,
performance of lone rescuers, classroom performance, and
written examination scores. Performance in the clinical envi-
ronment and within a team is more relevant. Many courses
provide combined training in BLS and ALS/ACLS skills; in
these courses, CPR is integrated with defibrillation skills, use
of AEDs, management of airway and ventilation, transcuta-
neous pacing, and intravenous techniques. Some skills, such
as tracheal intubation, cannot be taught in a 2- or 3-day
course. If required, it is more appropriate for these skills to be
attained in a clinical setting under supervision (and docu-
mented) elsewhere. Attention should be given to the suitabil-
ity of course participants and the level of prior skill required.

There are significant international differences in the use of
multidisciplinary teaching for advanced skills, a practice that
has both advantages and disadvantages. It is relevant to know
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who is taking courses and why they are doing so. In the
European Resuscitation Council (ERC) ALS course, all
participants are taught all relevant skills. Thus, even rela-
tively inexperienced nurses are taught to be team leaders on
the assumption that role-play offers different useful perspec-
tives. Conversely, in the AHA ACLS course, participants are
taught only those skills needed for their own clinical practice.
Facilitators with multidisciplinary expertise can provide more
realism and a wider knowledge of skills that might be
required, but this approach also requires more knowledge on
the part of students. Having participants play multidisci-
plinary roles can aid teamwork, enhance communication, and
encourage mutual learning. But participants’ level of knowl-
edge might not be clear to the facilitator, authority gradients
can be troublesome, and some participants will learn skills
they will not be permitted to use.85 Although there is evidence
in aviation medicine and military training of the relative
advantages of these approaches, no specific evidence of this
exists in resuscitation. A mix of single-profession skills
stations followed by multidisciplinary teamwork training in a
mock arrest may be an optimal compromise in some
circumstances.

Training in small groups is probably advantageous. Such
training is more interactive but also more demanding of the
facilitator’s time. The optimum size of a skills station may
depend on the skill being taught but should generally range
from 4 to 8 participants. At present there is no direct evidence
to support this belief in resuscitation education, but meta-
analyses in the continuing medical education literature show
that large-group lecture-based teaching is relatively ineffec-
tive in changing practice.

Scenario-based teaching allows useful repetition of se-
quences and variations on themes and forces the facilitator to
prepare for the course. It requires careful scripting and skilled
supervision and is time consuming. For healthcare profes-
sionals, however, it should be a central part of the program.

When compared with instructor-directed training, high-
fidelity simulation-directed instruction provides the advan-
tage of more interaction with the “victim” and less personal
interaction with the facilitator.86–89 Real-time physiological
measurements create realism. High-fidelity simulation should
also provide accurate and relevant presentations, reliable
tests, more interest to students, and adaptability to individual
skills needs. The facilitator can focus on aspects such as team
leadership and communication; future courses may require
fewer support staff. These benefits must be weighed against
increased cost, more intensive facilitator training, and in-
creased time. A cost-benefit analysis should be undertaken to
assess variations in quality related to technology. Most
evidence in favor of simulation is derived from experience in
the fields of aviation, the armed services, and robot surgery.
Little direct evidence is derived from health care.

Crew resource management is another commonplace strat-
egy in aviation that has implications for resuscitation medi-
cine. It aims to improve the quality of communication,
leadership, coordination, delegation, use of information, and
prioritization,90 which is believed to reduce errors, improve
handling of critical incidents, and promote teamwork. The
importance of “crisis” resource management may be suffi-

cient for it to be adopted as a training module now with
consideration toward expanding it into a separate course in
the future.

The introduction of medical emergency teams has high-
lighted more opportunities for progress.91,92 An initial malig-
nant arrhythmia that is nonshockable is observed in �60% of
in-hospital cardiac arrests. The prognosis for these patients is
very poor when they experience a cardiac arrest; up to 80%
demonstrate deteriorating physiology with hypoxia, hypoten-
sion, or reduced consciousness in the few hours before
cardiac arrest.93,94 Outcome is more likely to be improved by
prevention of cardiac arrest than by attempted resuscitation
afterward. Currently the AHA ACLS course focuses on
patient management after cardiac arrest (particularly ventric-
ular fibrillation arrest). The ERC ALS course includes con-
tent on recognition of critically ill patients and prevention of
cardiac arrest. Although additional emphasis on this aspect of
resuscitation adds to a crowded course curriculum, it is
justifiable for in-hospital healthcare providers, even if addi-
tional time is required for implementation.

Summary of Specific Recommendations

● Training should move away from large-group, lecture-
based courses to small-group, scenario-based, facilitated,
interactive teaching.

● High-fidelity simulation-directed training should increas-
ingly supplement instructor-directed training in
ALS/ACLS.

● Crisis resource management and communication should be
a component of ALS/ACLS training, either as an add-on
module or a separate course.

● Course content may be extended to take into account
specific emergencies that participants are likely to encoun-
ter, and priorities may be adjusted accordingly.

● Training of medical emergency teams in prevention of
cardiac arrest and treatment of prearrest conditions is
recommended, especially for those working in hospitals.

● Certification of course participation is probably appropri-
ate, but any statement on competence will depend on
circumstances and must be a matter for local decision.

6. New Technologies in Training
The general disappointment in skills acquisition and retention
after conventional resuscitation training programs has shown
the need for a change in teaching methods and reduced
reliance on instructors.* Ideally instructors should be re-
placed by facilitators who complement the new educational
technology. Simple audio prompting of chest compressions
and rescue breathing has been a remarkably effective tool for
improving CPR training and performance.62,95–97 In addi-
tion, increased use of video instruction has proved valu-
able,41,53–56,58–60 but new technologies are becoming avail-
able. Some are relevant to large-scale training of lay rescuers,
whereas others are suited to the more complex requirements
of healthcare professionals and others in occupations with a
duty to respond to medical emergencies.

In the first of these categories, automated feedback during
training warrants careful consideration.95,96 The voice-
assisted manikin is an example of a technological innovation

*References 9, 19, 24, 25, 28–30, 44–48.
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designed to improve skills acquisition and retention.51,98–103

In the second category, major developments in simulation,
ranging from CDs for use in personal computers to highly
developed artificial reality, offer the prospects of far more
effective learning experiences than have been available until
now.88–90,104,105

Technological educational support can also provide a tool
for research to improve CPR performance, particularly be-
cause of the quality of objective and recorded information
available on variables such as compressions, ventilation rates,
and ratios.98–103

Dangers are common to all technological advances, how-
ever. All too often technology drives the goals, whereas
clinical and educational objectives must drive the technology.
Moreover, technology must not be seen as a panacea for the
problem of poor skills retention The deterioration in skills
that is common after conventional training will remain a
challenge,51 although one that might be met more readily if
self-instruction devices are available and used.106 Some
concern exists about the inevitable evolution of relevant
clinical data and treatment variables included in both simple
and sophisticated educational devices. These can be readily
updated in computerized equipment, and manufacturers must
recognize this need. But economic realities in many areas of
the developing world will dictate the use of old manikins for
many years.

Telephone prearrival instruction (telephone-directed CPR)
is not a new technology,107 but it is one that has not been
universally used. It is especially valuable in areas where
training of laypersons in resuscitation is limited or unavail-
able. To a degree, poor use of telephone-directed CPR may be
attributable to inadequate methodology and poor empathy
between controllers and anxious bystanders who are seeking
help. The potential for improving this service must be
recognized.

Novel technological aids are likely to be deployed in the
future, possibly in association with AEDs. But some risk is
associated with use of these devices if they are encountered
for the first time during a real cardiorespiratory arrest: the
anxiety and panic that characterize a cardiac arrest situation
may be a barrier to understanding the unfamiliar. On the other
hand, useful instructional aids that improve performance
during training should be available to support performance
during cardiopulmonary resuscitation for a real cardiac arrest
as well. An ideal solution to these concerns, especially in
some situations, would be to have available similar aids
(identically configured) available during both training and
resuscitation attempts. For example, the audio guidance used
in training49,62,95–97,106 could be incorporated into clinical
bedside monitors, AEDs, or even cellular telephones.

Summary of Specific Recommendations

● New technologies will have an increasing and important
role in resuscitation training, and use of these technologies
in all levels of instruction must be encouraged.

● Technology must be appropriate to training needs. For the
lay public, technology should be simple and inexpensive.
For those with a duty to respond, technology should—
where possible—be available for both training and real

emergencies. For healthcare professionals, more sophisti-
cated aids such as virtual reality should be explored and
more widely used.

● As with all new developments, technology must not be
accepted uncritically. It must be subject to the same sorts of
scrutiny and evaluation now recommended for any change
in course content or delivery.

● Telephone-directed CPR is a technology already available
in many areas of the world. Providers of this service should
be encouraged to act as BLS facilitators to give greater
insight into the problems faced by lay rescuers.

7. Measurement of Teaching Outcomes
Teaching strategies should be evaluated and compared on the
basis of how well learners achieve predefined teaching
outcomes.19,21–30,42 Strategies that do not achieve the intended
outcomes must be discarded, and those that succeed should
dominate training.22,31 Evaluation of resuscitation training
serves many purposes: to identify for both student and
instructor any areas in which the student needs help, to assess
overall effectiveness of a course, to identify and troubleshoot
any problems within a course, and for research into the most
effective teaching methods. The overall intention of evalua-
tion must be to improve educational outcome, thus providing
every student with the opportunity to acquire the skills
needed to respond appropriately in a real arrest.

Reliable assessment methods are required to record stu-
dents’ knowledge and skills in CPR. The higher the level of
performance, the greater the prospects for survival of future
victims.19,22,24,26,28–30 At present most assessments are con-
ducted by the instructors responsible for the course and tend
to be subjective, prone to observer error, and overoptimistic,
whether based on written test or practical skills demonstration
alone.75

No single method of assessment is suitable for every
circumstance, but all should be based on core skills such as
those outlined above and should make use of standardized
operational definitions.75 Assessment must be related to
learning objectives and reflect performance objectives that
might influence real interventions. Details have not yet been
agreed on, but consensus and widespread adoption must be
a priority for future work. Assessment can be considered at
the following 3 levels:

● For individual laypersons. Instructor assessment of
skills acquisition may be an acceptable compromise,
particularly because an attendance certificate is gener-
ally issued rather than a pass or fail mark. But instructors
or facilitators should be trained for the task and aided
when possible by manikins that measure basic perfor-
mance by sound, lights, printouts, or other devices.
Training in assessment skills should be mandatory for all
who seek to instruct or conduct training classes. An
outline of key markers of performance is discussed
beginning on page 2576 and shown in Figure 1.

● For healthcare professionals. Although skills performance
tests will be necessary, validated written tests also may be
appropriate for those with a duty to respond and who
require a formal certificate of competence. Written tests
may also be used for self-assessment, research, and quality
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