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Introduction

This special issue of Resuscitation Plus focuses on cardiopulmonary
resuscitation (CPR) education — a rapidly evolving field of resuscita-
tion science covering a broad range of studies exploring theoretical
educational concepts and evaluating interventions designed to
enhance provider performance during cardiac arrest.' Resuscitation
education is recognized as a key factor in contributing to improved
survival outcomes from cardiac arrest.” The International Liaison
Committee on Resuscitation (ILCOR) has dedicated efforts through
the Education, Implementation and Teams (EIT) task force to identify
and appraise resuscitation education literature in order to formulate
consensus on science treatment recommendations (CoSTR) that
ultimately inform council resuscitation guidelines (e.g. European
Resuscitation Council, American Heart Association, Heart and
Stroke Foundation of Canada, etc.) and resuscitation training pro-
grams (e.g. basic and advanced life support training for adults, chil-
dren, and neonates).>“ High quality resuscitation education research
addressing key research questions with appropriate study design
and outcome measures is required to conduct meaningful ILCOR
evidence reviews. As current and former members of ILCOR’s EIT
task force, we have encountered hurdles when conducting system-
atic reviews of existing resuscitation education literature that have
made it challenging to effectively translate education science into
CoSTRs.

Despite the growing interest in research focused on resuscitation
education, many studies fail to get published, or if published, fail to
contribute to ILCOR COSTRs due to flaws with their study design.
Some studies do not adequately describe the educational interven-
tion, making it hard to discern the key instructional design features
contributing to outcomes. Studies may describe interventions of
interest to the resuscitation community, but the study population is
not reflective of the provider population most affected in real life.
Some studies describe outcomes with no supportive validity evi-
dence, or lower level Kirkpatrick outcomes (eg. satisfaction)®®; both
of which limit the ability for inclusion in meta-analysis due to a lack of
relevant outcome measures. Even when a systematic review has
many studies contributing to the specific research question, the
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strength of the final recommendation often needs to be downgraded
due to poor quality evidence.® Failure to address these pervasive
weaknesses with resuscitation education research diminishes the
likelihood of publication, and ultimately the impact of educational effi-
ciency on cardiac arrest survival outcomes. This editorial describes
three categories of weaknesses encountered in our reviews of resus-
citation education research that may impact the quality of evidence
and therefore hinder meaningful contributions to ILCOR evidence
reviews. A better understanding of these issues will enhance aware-
ness and influence change that will eventually strengthen the body of
evidence used to inform future ILCOR CoSTRs for resuscitation
education.

1. Intervention design: Resuscitation education research often
involves exposing the study population to an educational intervention
with specific instructional design features. Instructional design fea-
tures for resuscitation education include (but are not limited to): feed-
back, briefing and debriefing, spaced learning, mastery learning and
deliberate practice, blended learning, contextual learning, assess-
ment, and other innovative educational strategies (e.g. virtual reality,
augmented reality).””* In order to assess the contribution of a speci-
fic instructional design feature, researchers must standardize the
research environment and other elements of the intervention to iso-
late the independent variable. Studies that fail to do this inherently
introduce threats to internal validity that make it difficult to discern
the true impact of the educational intervention.>'® Studies often
report educational interventions that are highly customized to their
specific learning group or institution. While these types of studies
may demonstrate benefit at the local level, the customized nature
of training often limits generalizability, thus minimizing potential con-
tribution to reviews targeting a more global audience and reducing
chances of publication. To address these flaws, researchers should
reference relevant reporting guidelines (e.g. reporting guidelines for
health care simulation research) when designing their study.® Dis-
cussing the key elements of instructional design during the study
design process will help researchers determine a standardization
strategy to isolate the variable of interest,'® and ensure that the
eventual manuscript contains a detailed enough description of the
intervention to allow for publication in peer-reviewed journals, and
ultimately inclusion in ILCOR evidence reviews.
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2. Study Population: The study population and sample size of
studies can often influence the likelihood of publication and the
degree to which they contribute to ILCOR evidence reviews. Study
populations should ideally reflect the population most representative
and relevant for the intervention being assessed, and should not be
selected out of convenience (e.g. ease of recruitment). For example,
a study assessing the impact of a virtual reality-based advanced car-
diac life support training should ideally include front-line healthcare
providers (i.e. doctors, nurses, paramedics) who are most likely to
provide clinical care in this context as the study population, and
not medical students who may be easier to recruit, but less likely
to be directly involved in cardiac arrest management. One of the big-
gest challenges is that many resuscitation education studies are
small, single-center studies that are underpowered to detect the
desired effect for the selected primary outcome. Pooling results from
various underpowered studies may be feasible, but the results are
less likely to show a significant effect for the intervention of interest.
The field of resuscitation education research would benefit from a
more collaborative effort, facilitated by the development of a global
research network with a focus on conducting large-scale, multicen-
ter, randomized trials to address the most pressing questions in
resuscitation education. Global collaboration will promote idea-shar-
ing, the development of robust research protocols more likely to
secure grant funding, and the publication of studies that are ade-
quately powered to demonstrate results that can be generalizable
across regions.'''®

3. Selection of outcomes: The nature and types of outcomes
reported in a publication directly influence whether or not a study
warrants inclusion in an ILCOR evidence review. Studies describing
only participant reactions®® (e.g. satisfaction, confidence etc.) are
rarely included in ILCOR EIT systematic reviews as these lower-level
outcomes are not viewed as sufficiently important to influence treat-
ment recommendations. Behavioural performance outcomes (eg.
skill acquisition and retention) in the simulated environment and in
the real clinical environment (when available) are key. When an
assessment tool is used (e.g. adherence to cardiac arrest protocol),
researchers should select a tool with supportive validity evidence.
Failure to do so brings the validity of the outcome into question. Alter-
natively, when objective performance metrics are selected as out-
comes (e.g. CPR quality parameters), reporting of metrics that are
clinically relevant (e.g. CPR depth, CPR rate, compliance with
CPR depth/rate) and not composite scores (e.g. CPR scores with
no supportive validity evidence) is strongly recommended. Reporting
CPR metrics that are described in clinical studies allows us to build a
chain of causality, which over time, will help to establish links
between outcomes measured in the training setting, to outcomes
measured in real life, and ultimately to patient outcomes.'® Lastly,
researchers are encouraged to measure outcomes extending
beyond the end-of-course or end-of-training. While there is a sub-
stantial body of evidence describing skill acquisition for various
instructional design features, there is paucity of evidence detailing
skill retention over time. As a potential solution to this issue, ILCOR
will be conducting an Utstein consensus process in 2023 to establish
reporting outcomes from resuscitation education research, which will
provide clear guidance for researchers as they craft outcomes for
future educational studies.

In summary, flawed design of educational interventions, poorly
representative study populations, inadequately powered studies,
and poor selection of study outcomes reduce the chances of publica-
tion and hinder meaningful contributions to ILCOR evidence reviews.

Addressing these pressing needs through enhanced awareness,
research collaborations, and establishment of consensus reporting
outcomes will help shape the future of resuscitation education
research, allowing for contributions that will inform international
guidelines and resuscitation training programs.
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