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Question: Should In situ simulation-based training vs. Traditional training be used for Cardiopulmonary resuscitation training?
Setting: Educational setting
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	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	In situ simulation-based training
	Traditional traininig
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Patient survival

	1
	non-randomised studies
	seriousa
	not serious
	not serious
	very seriousb
	none
	50/124 (40.3%) 
	28/46 (60.9%) 
	OR 2.06
(1.02 to 4.25)
	153 more per 1.000
(from 5 more to 260 more)
	⨁◯◯◯
Very low
	CRITICAL

	Patient outcomes

	1
	non-randomised studies
	very seriousc
	not serious
	not serious
	very seriousd
	none
	One non-randomised study (Xu 2023) reported Patient Outcomes. This study showed in the post intervention (in situ simulation) vs. pre-intervention period a lower incidence of neonatal asphyxia [88 (0.64%) vs. 133 (0.84%), P=.045], severe asphyxia [8 (0.058%) vs. 22 (0.138%), p =.029], hypoxic-ischemic encephalopathy [2 (0.01%) vs. 16 (0.1%), p = 0.003], and meconium aspiration syndrome [12 (0.09%) vs. 31 (0.19%), p = 0.014] but no difference in the composite outcome of neonatal asphyxia or low apgar score [111 (0.8%) vs. 154 (0.97%), p = 0.128], and low Apgar score [23 (0.17%) vs. 21 (0.13%), p = 0.445]. 
	⨁◯◯◯
Very low
	CRITICAL

	Clinical performance in actual resuscitation

	3
	non-randomised studies
	very seriouse
	seriousf
	not serious
	seriousb
	none
	Three non-randomised studies Clinical performance in actual resucutation outcomes. One non-randomised before-after study (Knight 2013) reported no significant difference in neurologic morbidity from admission to discharge assessed by pediatric cerebral performance category in the intervention group (0.11 vs 0.27; p = 0.37), no significant improvement in the performance of chest compressions < 60 s from heart rate < 60 s [OR, 0.63 (95% CI, 0.29-1.35)], significant improvement in Performance of 2 min continuous chest compressions between rhythm checks [OR, 2.23 (95% CI, 1.18-4.22] and no significant difference in the performance of shock < 3 min from recognized ventricular fibrillation/pulseless ventricular tachycardia [OR, 1.51 (95% CI, 0.38-5.96)] between the in situ simulation period vs. control. One non-randomised before-after study (Herbers 2016) reported improved time for calling for help by 12% between baseline and final evaluation, improved time elapsed by initiation of chest compressions by 52% and improved time to initial defibrillation 37% between the in situ simulation period vs. control. One non-randomised before-after study (Hammontree 2022) reported non-adherence to PALS guidelines for subsequent epinephrine timing decreased by 39% and non-significant difference behaviors of administering epinephrine every 3 to 5 min (p = 0.30).
	⨁◯◯◯
Very low
	CRITICAL

	Teamwork competencies in actual resuscitation at course completion <1yr 

	1
	non-randomised studies
	seriousg
	not serious
	not serious
	very seriousd
	none
	One non-randomised study reported Teamwork competencies in actual resuscitation at course completion <1yr as outcome. This study (Knight 2013) reported higher adherence to resuscitation standard operating performance as a measure of pediatric code team performance in the in situ simulation period [38/183 (20.8%) (23/64 (35.9); OR 2.14 (95% CI, 1.15-3.99)]. 
	⨁◯◯◯
Very low
	CRITICAL

	Clinical performance in simulation

	5
	randomised trials
	serioush
	seriousf
	not serious
	seriousb
	none
	Four RCTs and one non-randomised studies reported Clinical performance in simulation outcomes. One RCT (Kurosawa 2014) reported improved skill performance measured by the clinical performance tool [6.2 (± 4.3) vs (± 2.9); p = 0.004]. One RCT (Sullivan 2015) compared different intervention groups involving in situ simulation training sessions performed at different follow-ups compared to standard training. This RCT reported shorted time elapse to call for help and initiation of chest compression in the intervention groups vs. control (p< 0.001), time elapse to successful defibrillation (p < 0.001), and better score in the composite outcome of key priorities, compressions within 20 s defibrillation within 180 s and use of a backboard (p < 0.001). One RCT (Rubio-Gurung 2014) reported better technical score assessing technical skills and adherence to guidelines in the two simulation scenarios in the in situ simulation group vs. control [Scenario I:  24.4 (18.7–26.6) vs. 17.4 (15.6–19.5), p= .01); Scenario II: 22.7 (21.3–25.0) vs. 17.5 (15.3–19.6), p=0.004], lower occurrence of hazardous events in the in situ simulation group vs. control [23 (8%) vs. 52 (21%), P=<0.001], higher percentage of scenarios in which the heart rate was considered as the result of efficient resuscitation at 3 minutes [14 (24%) vs. 2 (4%), =0.003] and 5 minutes [40 (68%) vs. 25 (47%), P= 0.06] in the in situ simulation group. vs. control. One RCT (Mei 2023) reported better medical management test in the in situ simulation group vs. control [57.09 (±9.18) vs. 38.47 (±15.69), p < 0.001]. One non-randomised study (Clarke 2019) reported no difference through the course of in situ mock code training in time to first epinephrine dosing and time to first defibrillation).

	⨁◯◯◯
Very low
	IMPORTANT

	Teamwork competencies in simulation at course completion <1yr 

	3
	randomised trials
	seriousi
	seriousf
	not serious
	seriousb
	none
	Three RCTs reported Teamwork competencies in simulation at course completion <1yr as outcomes. One RCT (Kurosawa 2014) reported no difference in teamwork assessed by the Behavioral Assessment Score in the intervention group [2.8 (± 3.6) vs. 3.0 (± 4.0); p: 0.69]. One RCT (Rubio-Gurung 2014) reported better team performance score in the in situ simulation group [31.1 (20.8–36.8) vs. 19.9 (13.3–25.0); p<0.001]. Another RCT (Mei 2023) reported better teamwork in the in situ simulation group vs. control [10.84 (±3.26) vs 7.87 (±4.14), p < 0.001].

	⨁◯◯◯
Very low
	IMPORTANT

	CPR skill performance in simulation at course completion

	1
	non-randomised studies
	very seriousc
	not serious
	not serious
	very seriousd
	none
	One non-randomised study (Clarke 2019) reported CPR skill performance at course completion. This study evaluated CPR fraction as measure of skill and found an improving overall trend of 1.8% per time interval of training (p = 0.02) 
	⨁◯◯◯
Very low
	IMPORTANT


CI: confidence interval; OR: odds ratio
Explanations
a. Overall risk of bias was judged as Serious
b. Small overall sample size
c. Risk of bias was judged as Critical
d. Small sample size from a single study
e. Risk of bias was judged as critical in two study and serious in one study
f. High heterogeneity in interventions, settings, outcome definitions, measurements
g. Risk of bias was judged as Serious
h. Risk of bias was judges as High for one RCT, Some concerns for three RCTs and Critical for one non-randomised study
i. Risk of bias was judged as High in one RCT, serious in two RCTs
