EIT 6418 Cognitive Aids in Resuscitation Education (SyR)
Evidence to Decision Table (EtD)
	QUESTION

	Should cognitive aids vs. no cognitive aids be used for resuscitation education?

	POPULATION:
	All learners during resuscitation training in any setting (adult, paediatric, neonatal).

	INTERVENTION:
	Use of a cognitive aid

	COMPARISON:
	No use of cognitive aid

	MAIN OUTCOMES:
	Patient survival, survival with good neurological outcome and return of spontaneous circulation were ranked as critical outcomes. Quality of performance in actual resuscitations as measured by CPR quality parameters (e.g. chest compression rate, chest compression depth and chest compression pauses) were ranked as important outcomes.  Simulation-based measures including overall excellent CPR, skills acquisition as measured by CPR quality parameters such as chest compression rate, chest compression depth and chest compression pauses/ventilation/compliance with depth and/or rate (end of course, <3mo, 3-6 mo, >6mo); time to starting CPR, time to epinephrine, time to ventilation, and time to secure airway (end of course, <3mo, 3-6 mo, >6mo); teamwork, cognitive load, and workload (end of course, <3mo, 3-6 mo, >6mo); adherence to guidelines as measured by end of course test scores (end of course, <3mo, 3-6 mo, >6mo) were ranked as important outcomes.  Knowledge acquisition and implementation outcomes (cost, cost-effectiveness, time needed) were considered not important.


	SETTING:
	Any resuscitation training in any setting (adult, paediatric, neonatal).

	BACKGROUND:
	Cognitive aids are intended to decrease cognitive load of the resuscitation team, standardize communication and allow for a shared mental model among resuscitation team members. Unfortunately, some cognitive aids may promote fixation errors and potentially impair communication amongst team members. Poorly designed cognitive aids may negatively influence resuscitation team performance or patient outcomes.
EIT 6400 (former EIT 629) examined cognitive aid use during simulated cardiac arrest resuscitations. This review, published in 2024, demonstrated that cognitive aids used during simulated resuscitations were effective when used by health care professionals (very low certainty evidence). However, cognitive aid used by laypersons delayed certain critical actions and was not recommended (low certainty evidence).1
The use of cognitive aids during healthcare professionals or lay rescuer training was not examined at that time, and this was prioritized by the taskforce as a knowledge gap warranting this new CoSTR. This CoSTR was conducted to provide guidance for resuscitation councils and their educational processes for development of cognitive aids as part of their teaching materials.

	CONFLICT OF INTERESTS:
	Robert Greif and Sabine Nabecker are members of the European Resuscitation Council. RG has served as the recent Director of Guidelines for the 2025 Resuscitation Guidelines and SN was a lead member of the Guideline writing group for the 2025 Education for Resuscitation Guideline. RG was involved in the development of algorithms, flowcharts and infographics, SN only in 2 infographics targeted at the resuscitation training instructors.
Kevin Nation is the Chief Executive of the New Zealand and Australian Resuscitation Councils – both Councils produce resuscitation guidelines that may include algorithms, flowcharts and infographics.


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Cardiac arrest management is a complex medical emergency. Cognitive aids have been widely adopted in medical situations, critical or non-critical, to improve adherence to guidelines, reduce performance errors and improve patient outcomes. Whether cognitive aids are effective to enhance learning following resuscitation training is unknown. In our prior review of cognitive aid use, we found that cognitive aids should only be used by healthcare professionals during actual resuscitations. Lay persons might get distracted by the cognitive aid if they are not familiar with it. Evidence if training might change this dynamic is uncertain.
	Nowadays, resuscitation councils all over the world introduce not only written resuscitation guidelines, but also publish graphs, charts, checklists etc. for potential use as cognitive aid during resuscitations or during resuscitation education. Evidence on the effect of cognitive aids during resuscitation education might strengthen their use and enhance their development, adapted to the learners’ needs.

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

	CPR Skills
For the important outcome of overall excellent CPR (composite measure of global performance in CPR and CPR depth and rate) in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness, and imprecision) from one study.2  This randomized trial with 200 medical student participants found that use of checklist by passive learners significantly improved chest compression depth and rate (Intervention: 96%; comparator: 91%, p=0.032) compared to passive learners who did not use the checklist.2  
For the important outcome of chest compression rate in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and imprecision) from one randomized trial.3  They recruited school-aged children (n=1426) and investigated the use of an interactive smartphone-based mobile app during training.  The study found that app use resulted in reduced compliance with CPR rate compared to DVD training, both immediately after training (28% compliance with app vs. 43% compliance with DVD training, p<0.001) and at 6 months after training (30% compliance with app vs. 38% with DVD training, p=0.008).3  Chest compression rates fell within guideline targets (i.e. 100-120 / min) immediately after training and 6 months post-training in both groups.3

For the important outcome of CPR depth performance in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and imprecision) from the same study as above.3 The study found no difference in mean CC depth when comparing app use to DVD training immediate after training, with both groups having a CC depth below guideline targets (i.e. 5-6 cm).3  The same study found the mean CC depth in both study groups fell below guideline targets (i.e. 5-6 cm) at 6 months post-training.3      

For the important outcome of hands-off time during simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and serious risk of imprecision) from the same study as above.3  The study found improved hands-off time in the cognitive aid group compared to the DVD training group immediately after training (73 s hands-off time with app vs. 81s with DVD training, p<0.001), but no difference 6 months post-training.3 

Time to Critical Interventions
For the important outcome of time to initiation of CPR in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness and imprecision) from one randomized trial.4  The study investigated the use of a skills-based checklist by medical student passive learners (n=232) and found no significant difference in the time to CPR between those observing with or without a checklist (18s time to CPR with checklist vs. 24 s without checklist, p=0.15).4 

For the important outcome of time to defibrillation in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness and imprecision) from one study.4 This study found no significant difference in the time to defibrillation between those observing the simulated cardiac arrest event with or without a checklist (94s time to defibrillation with checklist vs. 92s without checklist, p=0.84).4 

Teamwork 
For the important outcome of Teamwork in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and indirectness) from two randomized trials using the Anesthesia Non-technical Skills score (ANTS) and the Non-Technical Skills (NTS) score to assess teamwork2,5.  Both studies investigated the use of an observer (passive learner) checklist amongst medical students (n=362), and found no significant difference in teamwork scores between passive learners using a checklist vs. those observing without a checklist (ANTS score: checklist use median 24 vs 33 without checklist, p=0.605; and NTS score: checklist use 8.9 vs. 8.7 without checklist, p=0.22).2

Adherence to Guidelines
For the important outcome of adherence to guidelines in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness and imprecision) from three randomized trials.2,3,5  One study investigating use of app-based cognitive aid amongst 1426 grade school students found that those trained using a DVD performed significantly better on the modified Cardiff test than those using the app-based cognitive aid both immediately after training (p<0.001) and at 6 months post-training (p>0.001).3  The two other studies explored use of a checklist amongst medical student passive learners (n=362), with one study reporting no difference in a global performance score (25-item checklist) (Intervention 24 vs control 23, p = 0.052)5 and the other demonstrating improved performance in the checklist group in the global performance score (checklist score) (Intervention: 25.2 vs. comparator: 24.6, p=0.001)2.

Knowledge
For the not important outcome of knowledge, we identified very low quality evidence (downgraded for very serious risk of bias and indirectness) from four studies.2,5-7 One study investigating use of a smartphone-based app amongst healthcare professionals (n=30) showed no difference in knowledge acquisition immediately after training (intervention 42.7 vs. control 43.5, p=0.45), but improved knowledge retention at 2 months in the intervention group (intervention 43.6 vs. control 39.27, p<0.001). The numbers represent a score on an MCQ test, however the maximum achievable number was not specified in the publication.6  A second study investigating checklist use during training amongst medical students (n=28) showed no significant difference in knowledge after training (92 % in intervention vs. 91.9% in control, p=0.71, 50-item Multiple Choice Test).7  Two other studies investigating checklist use amongst passive learners reported significantly improved knowledge acquisition in those participants using a checklist while observing (Intervention 8.0 vs Control 6.7, p = 0.05, 10-item Multiple Choice Test5; Intervention: 19.2 vs. control 17, p=0.003, 20-item Multiple Choice Test2).

	No studies reported patient survival, survival with good neurological outcome and return of spontaneous circulation (critical outcomes). Similarly, performance outcomes in actual resuscitations with real patients ranked as important in this review (i.e. quality of performance in actual resuscitations as measured by CPR quality parameters such as chest compression rate, chest compression depth and chest compression pauses) and implementation outcomes (not important) were not reported by any of the studies. 
There is significant heterogeneity in the types of cognitive aids studied and in the methodology of the included studies.
There was no study investigating cognitive aid use during resuscitation training for neonatal and paediatric cardiac arrests.

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

	For the important outcome of chest compression rate in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and imprecision) from one randomized trial.7 They recruited school-aged children (n=1426) and investigated the use of an interactive smartphone-based mobile app during training. The study found that app use resulted in reduced compliance with CPR rate compared to DVD training, both immediately after training (28% compliance with app vs. 43% compliance with DVD training, p<0.001) and at 6 months after training (30% compliance with app vs. 38% with DVD training, p=0.008)7. 
For the important outcome of Adherence to guidelines in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness and imprecision) from three randomized trials.4,5,7 One study investigating use of app-based cognitive aid amongst 1426 grade school students found that those trained using a DVD performed significantly better than those using the app-based cognitive aid both immediately after training (p<0.001) and at 6 months post-training (p>0.001).7 
	There was a positive effect on hands off time in the same study and no effect on CPR depth.
Cognitive aids might have a distraction effect if not a feedback device is used at the same time to guide resuscitation skill performance.
In terms of adherence to guidelines, the studies were inconsistent, with a slight benefit for using the checklist as a passive learner rather than as participant.

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	For the important outcome of overall excellent CPR in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness, and imprecision).
For the important outcome of chest compression rate in simulated cardiac arrest , we identified low quality evidence (downgraded for serious risk of bias and imprecision).
For the important outcome of chest compression depth in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and  imprecision).
For the important outcome of Hands-off time during in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and imprecision).
For the important outcome of Time to initiation of CPR in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness, and imprecision) 
For the important outcome of Time to defibrillation in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness, and imprecision).
For the important outcome of Teamwork in simulated cardiac arrest, we identified low quality evidence (downgraded for serious risk of bias and indirectness).
For the important outcome of Adherence to guidelines in simulated cardiac arrest, we identified very low quality evidence (downgraded for serious risk of bias, indirectness, and imprecision).
For the not important outcome of Knowledge, we identified very low quality evidence (downgraded for very serious risk of bias and indirectness).
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	We were unable to obtain studies that evaluate CPR performance or skill in real life cardiac arrest situations after learners have been trained with cognitive aids. However, survival, and especially survival with favourable neurological outcome is valued by survivors and co-survivors.
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
● Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	See listed outcomes under desirable and undesirable effects. 
	There were trivial positive effects but small negative effects. Out of an abundance of caution, the taskforce judged that the balance of effects favours neither the intervention nor the comparison.
Evidence is in general sparse and of very low quality. There is significant methological heterogeneity. Also 3 of the studies used checklists for the passive learner. Evidence is also limited to Basic Life Support training.

	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
● Don't know

	No studies analysed costs of the development and implementation of resuscitation cognitive aids during resuscitation education. 
	Interactive cognitive aids, or newer technologies such as Virtual/Augmented Reality or Artificial Intelligence guided cognitive aids might be much more expensive to develop and implement compared to simple non-interactive cognitive aids such as checklists, guideline graphs or charts etc. Therefore the nature of the cognitive aid significantly affects the cost of the cognitive aid. We did not find any studies commenting on the cost of development or implementation.

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No studies analysed costs of resources. 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No studies analysed cost effectiveness
	Despite lacking evidence, using existing low-cost cognitive aids that were developed by resuscitation councils during guideline release, may be cost effective during resuscitation education, but only if they don’t do any harm, which still needs to be established. However, more sophisticated technologies might not be as cost-effective in development and implementation as the nature of the cognitive aid might significantly impact its implementation cost. 

	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	There is no perceived impact on health equity.
	Despite no evidence being found, we do not believe that the use of cognitive aids during resuscitation education would have a negative effect on equity and may be cost effective if existing resources are being used. However, if the development of a cognitive aid involves financial resources, there might be implications on equity.

	Acceptability
Is the intervention acceptable to key interest-holders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
○ Varies
● Don't know

	No studies assessed the acceptability of cognitive aid use during resuscitation education. Different stakeholders might have different opinions on this topic.
	Cognitive aids, such as checklists, are widely used in medicine, however, classic education does usually not allow cognitive aids being used during knowledge and skill acquisition. Stakeholders might have different opinions on this topic.

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	None of the studies investigated offered evidence regarding implementation issues, such as training or resource-related considerations. Nonetheless, it seems reasonable to supply cognitive aids for resuscitation education to use during resuscitation training and potentially during real-life resuscitations. 
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	● 
	○ 
	○ 



CONCLUSIONS
	Recommendation

	There is insufficient evidence in lay persons or healthcare professionals to make a recommendation for or against the use of cognitive aids during resuscitation education across adult, pediatric and neonatal settings. (very low certainty evidence) 

	Justification

	In making this recommendation, the EIT task force considered the following:
· The EIT Task Force continues to prioritise this topic because international resuscitation councils commonly provide cognitive aids to resuscitation course participants and health care organizations (algorithms, pocket cards, flowcharts, infographics, apps etc.). However, it has not been determined if they are effective in improving patient outcomes or CPR knowledge or performance when introduced during resuscitation education. 
· The available evidence evaluating the use of cognitive aids during resuscitation education is heterogenous with respect to methods and  findings,  and of very low certainty.  Although some studies suggest improvements in selected performance outcomes, these findings are inconsistent across studies and outcomes. Patient outcomes and clinical process outcomes in real cardiac arrests were not reported. The task force determined that the current evidence does not establish a sufficiently clear balance of desirable vs. undesirable effects to support a recommendation for or against the intervention.
· All included studies targeted adult resuscitation training, there was no study identified for the use of a cognitive aid during pediatric- or neonatal resuscitation education.
· Studies included healthcare professionals and laypersons, and focused on basic life support training. There is insufficient evidence for advanced life support training.
· The studies included showed significant methodological heterogeneity, and half of the studies targeted mainly passive learners.
· Most of the outcomes were only reported in one included study, except teamwork skills, adherence to guidelines and knowledge acquisition.
· EIT T/F members state that cognitive aids are currently being used frequently in advanced life support courses, whereas many basic life support courses are not using cognitive aids at the moment, yielding some expected costs related to a general implementation. 
Use and effect of cognitive aids during resuscitation education might be highly dependent on the learner and instructor population and circumstances, therefore, the current level of evidence is insufficient to recommend for or against the use of cognitive aids during resuscitation education.



	Subgroup considerations

	All included studies reported cognitive aid use during adult resuscitation education, there were no studies that evaluated cognitive aid use during pediatric and neonatal resuscitation education.

	Implementation considerations

	None of the included studies provided evidence for implementation concerns. However, it appears easy and feasible to provide existing cognitive aids during resuscitation education, whereas the implications for the development of new cognitive aids might depend on the type of cognitive aid produced.



	Monitoring and evaluation

	NA

	Research priorities

	· Amongst resuscitation learners in any setting, it is unknown whether cognitive aid use during resuscitation education, compared to no cognitive aid use, improves patient outcomes, CPR skills during clinical resuscitation, or cost-effectiveness.
· Amongst resuscitation learners in neonatal- or pediatric life support, it is unknown whether cognitive aid use during resuscitation education, compared to no cognitive aid use, improves any resuscitation-specific outcomes.
· Amongst resuscitation learners in any setting, it is unknown whether cognitive aids enhanced with virtual/augmented reality, compared to no cognitive aid use, improve any resuscitation-specific outcome.
· Amongst resuscitation learners in any setting, it is unknown whether cognitive aids enhanced with artificial Intelligence, compared to no cognitive aid use, improve any resuscitation-specific outcome.
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