	QUESTION

	Amongst healthcare providers and lay providers, does the use of CPR feedback devices during training, compared with no CPR feedback device, improved quality of CPR?

	POPULATION:
	Healthcare providers and lay providers

	INTERVENTION:
	CPR Feedback device used during resuscitation training

	COMPARISON:
	No CPR feedback device used during resuscitation training

	MAIN OUTCOMES:
	Mean compression depth; Depth compliance (Percentage of compression depth meeting guidelines); Mean compression rate; Rate compliance (percentage of compression rate meeting guidelines); Recoil compliance (percentage of compression with complete recoil); Overall compression quality; Overall Excellent Compression (depth, rate, and recoil all meeting guideline)

	SETTING:
	in any educational setting

	PERSPECTIVE:
	Chest compression skills are an important component of resuscitation skills training. CPR feedback devices provide immediate, real-time feedback on quality of chest compressions during practice. Use of CPR feedback devices during resuscitation skills training has the potential to enhance CPR skill acquisition and retention.

	BACKGROUND:
	High-quality CPR is strongly linked to the survival and neurological outcomes of patients experiencing cardiac arrest. Recent scientific statements emphasize an increasing trend in the use of CPR feedback devices during resuscitation training. Current evidence suggests that using CPR feedback devices enhances short-term learning outcomes. However, the impact of incorporating feedback devices during training on the chest compression quality of learners remains uncertain.

	CONFLICT OF INTERESTS:
	None


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Recent scientific statements highlight a growing trend in the use of CPR feedback devices during resuscitation training courses.(1) While earlier reviews showed that these devices can improve short-term educational outcomes, the results have been inconsistent.(2) Additionally, there's limited evidence on how they affect learners' CPR skills, the cost-effectiveness of training, and, most importantly, patient outcomes. These factors are essential for evaluating their true effectiveness.
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	None of the studies examined the impact of CPR feedback device during resuscitation training on the outcomes of patient survival or quality of performance in actual resuscitation. Three studies were conducted in lay providers(3-5) and 17 in healthcare providers.(6-22)
CPR skills
Compression depth
[bookmark: _Hlk178952563]Fifteen randomized controlled trials (RCTs) with a total of 4,185 participants (2,189 in the non-feedback group and 1,996 in the feedback group) evaluated the effect of CPR feedback devices on objectively measured mean compression depth.(3, 4, 6, 8-12, 16-22) The results indicated that participants trained with feedback devices had significantly greater mean compression depth compared to those trained without them (SMD = 0.76, 95% CI: 0.02–1.50, p = 0.04), although there was substantial heterogeneity (I² = 94%). Subgroup analysis showed that the effect of feedback device was larger in the healthcare providers (SMD 0.86, 95%CI: 0.01-1.72) than in the lay providers (SMD 0.15, 95%CI: 0.07 – 0.22), but the difference was not statistically significant (p =0.10).  (Figure 2)
Additionally, 16 RCTs involving 4,304 participants (2,272 in the non-feedback group and 2,032 in the feedback group) examined the effect of CPR feedback devices during resuscitation training on compression depth compliance. (3-5, 7-17, 21, 22) Compression depth compliance was quantitatively measured as the percentage of compressions meeting the resuscitation guidelines during assessment. The results showed that using CPR feedback devices during training had a large impact on depth compliance (SMD = 0.98, 95% CI: 0.10–1.87, p = 0.03, I² = 94%). Subgroup analysis showed that the effect of feedback device was larger in the healthcare providers (SMD 1.14, 95%CI: 0.04-2.24) than in the lay providers (SMD 0.17, 95%CI: 0.01 – 0.32), but the difference was not statistically significant (p =0.09).  (Figure 3)
Compression rate
Seventeen randomized controlled trials (RCTs) involving a total of 4,327 participants (2,286 in the non-feedback group and 2,041 in the feedback group) evaluated the effect of CPR feedback devices on objectively measured mean compression rate. (3-6, 8-13, 16-22) The results indicated that participants trained with feedback devices had a significantly lower mean compression rate compared to those trained without them, as participants in the non-feedback group tended to compress too quickly (>120 bpm) (SMD = -0.29, 95% CI: -0.49 to -0.10, p < 0.01, I² = 73%).  Subgroup analysis showed the effect of the feedback device on mean compression rate was not statistically significant between healthcare providers and lay providers (p = 0.67). (Figure 4)
Additionally, nine RCTs involving 905 participants (460 in the non-feedback group and 445 in the feedback group) examined the effect of CPR feedback devices during resuscitation training on compression rate compliance. (3, 7, 10, 12-15, 21, 22) Compression rate compliance was quantitatively measured as the percentage of compressions within the guideline-recommended rate of 100–120 bpm. The results demonstrated that using CPR feedback devices during training had a substantial impact on rate compliance (SMD = 0.45, 95% CI: 0.23–0.66, p < 0.01, I² = 61%). Subgroup analysis showed the effect of the feedback device on rate compliance was not statistically significant between healthcare providers and lay providers (p = 0.80) (Figure 5)
Chest recoil
Ten randomized controlled trials (RCTs) involving a total of 3,496 participants (1,803 in the non-feedback group and 1,693 in the feedback group) evaluated the effect of CPR feedback devices during training on chest recoil.(3, 4, 7, 8, 12, 14, 15, 19, 21, 22) Chest recoil was quantitatively measured as the percentage of compressions with full chest recoil. The results demonstrated that using CPR feedback devices during training had a significant impact on recoil compliance (SMD = 0.53, 95% CI: 0.31–0.75, p < 0.01, I² = 87%). Subgroup analysis showed that the effect of the feedback device on recoil compliance was significantly in the healthcare providers (SMD: 0.67, 95%CI: 0.52-0.82), but not statistically significant in the lay providers (SMD: 0.20, 95%CI: -0.24, 0.64).  (Figure 6)
Overall quality CPR
Eight RCTs involving a total of 3261 participants (1687 in the non-feedback group and 1574 in the feedback group) evaluated the effect of CPR feedback devices on overall CPR quality during resuscitation training. (3, 4, 8, 12-14, 19, 21) Overall quality of CPR was assessed by computer software integrating all three metrics of chest compression (depth, rate and recoil) with limited validity evidence. The results showed that the use of feedback devices significantly improved the overall quality of CPR, with a pooled effect size of 0.71 (95% CI: 0.40–1.05, p < 0.01), although heterogeneity was high (I² = 86%). Subgroup analysis showed that the effect of the feedback device on the overall CPR score was significantly higher in the healthcare providers (SMD: 0.87, 95%CI: 0.53 – 1.21) than in the lay providers (SMD: 0.33, 95%CI: 0.03 – 0.63), and the difference was statistically significant (p = 0.02). (figure 7)
Three randomized controlled trials (RCTs) involving a total of 349 participants (178 in the non-feedback group and 171 in the feedback group) evaluated the effect of CPR feedback devices on overall CPR quality during resuscitation training.(15, 17, 20) CPR quality was assessed dichotomously, based on whether compression depth, rate, and recoil all met guideline standards. The results showed that the use of feedback devices significantly improved the overall quality of CPR, with a pooled effect size of 0.19 (95% CI: 0.01–0.38, p = 0.04, I² = 78%). (Figure 8)
See Appendix 1
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know
	None of the studies included in this review reported any detrimental effects from using real-time feedback during CPR. 
	Although the use of feedback devices was associated with a reduction in chest compression rate, it effectively brought the rate into the guideline-recommended range of 100-120 compressions per minute, rather than being too slow (i.e., below 100 compressions per minute).

	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

	Twenty studies examined CPR skills as the outcomes, 8 of which were rated as minor concerns for risk of bias, (3-5, 9, 10, 13, 15, 21) 9 of them with some concerns for risk of bias, (6, 8, 11, 12, 14, 17, 19, 20, 22) and 3 of them with serious concerns for risk of bias.(7, 16, 18)  
The quality of evidence was moderate for mean compression depth and high for depth compliance, downgraded for risk of bias and inconsistency, but upgraded for strong association. 
The quality of evidence was weak for mean compression rate, downgraded for risk of bias and inconsistency; the quality of evidence was moderate for rate compliance, downgraded for risk of bias. 
The quality of evidence was moderate for compression recoil, downgraded for inconsistency. 
The quality of evidence was high for overall excellent CPR quality, and moderate for CPR quality score, downgraded for inconsistency and indirectness, but upgraded for strong association.
	


	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
	There is no important uncertainty about how people value the main outcome (i.e. CPR quality) 



	Clinical performance outcomes (e.g. CPR quality measured during real resuscitation) are desirable but perhaps not the most relevant for this research question due to other possible confounders 

	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
	All meta-analyses yield significant results favoring intervention. 
There is no evidence to support undesirable effects.





	


	Resources required
How large are the resource requirements (costs)?"

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate ○ costs Negligible costs and savings
○ Moderate savings
○ Large savings
● Varies
○ Don't know
	CPR feedback devices are relatively low in cost compared to other material resources required to deliver resuscitation training. No studies directly compared the costs of training with feedback device vs no feedback devices. 
	It is reasonable to assume that the costs of training with feedback devices are slightly higher than those without. The extent of these cost differences depends on the specific type of feedback devices used.

	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 directly compared the costs of training with feedback device vs no feedback devices. 
	


	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
	One study conducted in Canada reported the cost-effectiveness of distributed CPR training with real-time feedback compared with conventional CPR training and concluded that the intervention is likely more cost-effective than conventional training.(23) However, the intervention of the study is a combination of distributed training and real-time feedback during training. Given the potential confounding factors, the cost-effectiveness of feedback device during training is not conclusive. 
	


	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 data available evaluating the impact on health equity. 
	Mandatory use of feedback device may potentially be a barrier to training in developing world due to extra costs for feedback devices. Fortunately, there are several low-cost options available, which likely make this a minor issue. 

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know
	CPR feedback devices have been in use across resuscitation training programs for many years. The growing body of literature on this topic suggests that the intervention is acceptable to key stakeholders. 
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know
	CPR feedback devices have been in use across resuscitation training programs for many years, suggesting that it is easy to implement in resuscitation training programs. 
	



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
	Trivial
	Small
	Moderate
	Large
	
	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

	We recommend the use of CPR feedback devices during resuscitation training for healthcare providers and lay providers. 

	


	Justification

	Overall Justification
In the meta-analyses, we found the results strongly favor the use of feedback devices during training across all CPR quality outcomes. 
Detailed justification
Desirable Effects
In the meta-analyses, we found the results favor the use of feedback devices during training in all CPR quality outcomes. 
Undesirable Effects
No undesirable effects were detected in this review.
Certainty of evidence
Certainty of evidence for most of the metrics was moderate to high.


	Subgroup considerations

	Subgroup analyses showed that using feedback devices during resuscitation improves CPR quality for both healthcare providers and laypersons, with a larger effect size observed among healthcare providers.


	Implementation considerations

	When implementing CPR feedback devices during resuscitation training, instructors should be familiar with proper use of the device and aim to integrate device use into both CPR practice sessions and simulated clinical scenarios (when applicable).  Course participants should receive an orientation of device use and how to adjust chest compressions based on device feedback.  When possible, use of CPR feedback devices during training should be coupled with CPR Coaching.  



	Monitoring and evaluation

	Not applicable


	Research priorities

	We identified several research gaps
- The relative and synergistic effect of feedback device use when combined with other educational strategies and instructional design features is unclear.
- Further studies exploring CPR skill retention and transfer of CPR skills to the real clinical environment (e.g. CPR quality during real cardiac arrest) would further clarify the true effectiveness of CPR feedback device use during training.
- The costs associated with implementing feedback devices during resuscitation training, as well as its cost effectiveness needs to be explored further. 
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APPENDICES
Appendix 1

	Outcomes
	№ of participants
(studies)
Follow-up
	Certainty of the evidence
(GRADE)
	Relative effect
(95% CI)
	Anticipated absolute effects* (95% CI)

	
	
	
	
	Risk with No CPR feedback device used during resuscitation training
	Risk difference with CPR Feedback device used during resuscitation training

	Mean compression depth
	4185
(15 RCTs)
	⨁⨁⨁◯
Moderatea,b
	-
	The mean of mean compression depth was 0 SD
	SMD 0.76 SD higher
(0.02 higher to 1.50 higher)

	Depth compliance (Percentage of compression depth meeting guidelines)
	4304
(16 RCTs)
	⨁⨁⨁⨁
Higha,b
	-
	The mean depth compliance (Percentage of compression depth meeting guidelines) was 0 SD
	SMD 0.98 SD higher
(0.1 higher to 1.87 higher)

	Mean compression rate
	4327
(17 RCTs)
	⨁⨁⨁◯
Moderate a
	-
	The mean of mean compression rate was 0 SD
	SMD 0.29 SD lower
(0.49 lower to 0.1 lower)

	Rate compliance (percentage of compression rate meeting guidelines)
	905
(9 RCTs)
	⨁⨁⨁◯
Moderate c
	-
	The mean rate compliance (percentage of compression rate meeting guidelines) was 0 SD
	SMD 0.44 SD higher
(0.23 higher to 0.66 higher)

	Recoil compliance (percentage of compression with complete recoil)
	3944
(10 RCTs)
	⨁⨁⨁◯
Moderate c
	-
	The mean recoil compliance (percentage of compression with complete recoil) was 0 SD
	SMD 0.53 SD higher
(0.31 higher to 0.75 higher)

	Overall compression quality
assessed with computer software
	3261
(8 RCTs)
	⨁⨁⨁◯
Moderateb,d
	-
	The mean overall compression quality was 0 SD
	SMD 0.71 SD higher
(0.40 higher to 1.03 higher)

	Overall Excellent Compression (depth, rate, and recoil all meeting guideline)
	349
(3 RCTs)
	⨁⨁⨁⨁
High
	not estimable
	Study population

	
	
	
	
	32 per 100
	19 more per 100
(1 more to 38 more)


a. 2 studies with serious risk of bias concerns. 
b. High heterogeneity
c. 1 study with serious risk of bias concern
d. Lack of strong validity evidence for the outcome measure
