DATA TABLES

Table 1: Comparing two or more values of a chest compression component and their effect on outcomes

	CHEST COMPRESSION RATE

	Author, year
	Design, country, year
	Population
	Intervention / Comparator
	Key findings

	ADULTS

	Survival with favourable neurological function

	Awad et al 2022 7

	USA and Canada (2011-2015)

Observational, retrospective, data from ROC
	n=22416
OHCA
Non-traumatic, EMS treated
> 18 years
	CC rate of 50-99/min vs 100-120/min vs >120/min
	AOR for survival with favourable neurological outcome (mRS <3) (50-99/min as reference):

· 100-120/min: 1.59 (95% CI 1.31-1.95), p<0.001
· >120/min: 0.97 (95% CI 0.65-1.44), p=0.86

	Hwang et al 2016 15
	Korea (2011-2012)
Prospective multi-centre RCT

	n=292
OHCA
Non-traumatic
> 19 years
	CC rate of 120/min vs 100/min (following metronome prompt)
	Survival at one month with CPC 1-2:

5.9% (8/136) at 100/min vs 2.6% (4/156) at 120/min, difference between groups 3.3% (95% CI -1.4-8.0), p=0.154

	Kilgannon et al 2017 20
	USA (2013-2015)
Prospective observational
	n=222
IHCA
Non-traumatic, witnessed
> 18 years
	CC rate of 100-120/min vs 121-140/min and >140/min 

Further analyses of 121-130/min, 131-140/min, 140-150/min and >150/min vs 100-120/min
	AOR for survival with good neurological function (CPC <3) (100-120/min as reference):

· 121-140/min: 2.67 (95% CI 0.30-24.21), p=0.382
· >140/min: 1.32 (95% CI 0.14-12.36), p=0.808

In sensitivity analyses (for survival with good neurological function):

· 121-130/min: 3.92 (95% CI 0.36-43.04), p=0.264
· 131-140/min: 2.19 (95% CI 0.23-21.21), p=0.498
· 141-150/min: 1.10 (95% CI 0.10-11.91), p=0.940
· >150/min: 1.51 (95% CI 0.15-15.65), p=0.729

AOR for preservation of neurological status (no increase in CPC score following cardiac arrest):

· 121-140/min: 1.86 (95% CI 0.20-17.39), p=0.588
· >140/min: 0.92 (95% CI 0.09-8.97), p=0.943

	Survival to hospital discharge / 30 days / one month

	Hwang et al 2016 15
	Korea (2011-2012)
Prospective multi-centre RCT

	n=292
OHCA
Non-traumatic
> 19 years
	CC rate of 120/min vs 100/min (following metronome prompt)
	Survival to hospital discharge:

16.9% (23/136) at 100/min vs 12.8% (20/156) at 120/min, difference between groups 4.1% (95% CI -4.1-12.3), p=0.325

Survival to one month:

12.5% (17/136) at 100/min vs 6.4% (10/156) at 120/min, difference between groups 6.1% (95% CI -0.6-12.9), p=0.073

	Idris et al 2012 16
	USA and Canada (2005-2007)

Observational, post-hoc analysis of data from ROC
	n=3098
OHCA
Cardiac aetiology, EMS-treated
> 20 years
	CC rate of <80/min vs 80-140/min vs >140/min
	AOR for survival to hospital discharge (80-140/min as reference):

<80/min: 1.32 (95% CI 0.67-2.62), p=0.42
>140/min: 0.61 (0.29-1.25), p=0.18

	Idris et al 2015 17
	USA and Canada (2007-2009)

Observational, post-hoc analysis of data from ROC
	n=10371; n=6,399 with chest compression depth data available
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC rate of <80/min vs 80-99/min vs 100-119/min vs 120-139/min vs >140/min
	AOR for survival to hospital discharge (100-119/min as reference), in a model not adjusted for CC depth and CC fraction (n=10371):

· <80/min: 1.31 (95% CI 0.86-2.00), p=0.215
· 80-99/min: 0.87 (95% CI 0.71-1.06), p=0.165
· 120-139/min: 0.89 (95% CI 0.72-1.09), p=0.256
· >140/min: 0.79 (95% CI 0.54-1.14), p=0.204

AOR for survival to hospital discharge (100-119/min as reference), in a model that was adjusted for CC depth and CC fraction (n=6399):

· <80/min: 0.89 (95% CI 0.53-1.50), p=0.659
· 80-99/min: 0.73 (95% CI 0.57-0.93), p=0.011
· 120-139/min: 0.63 (95% CI 0.45- 0.88), p=0.007
· >140/min: 0.95 (95% CI 0.53-1.70), p=0.864

	Järvenpää et al 2024 18
	Finland (2018-2021)

Observational, retrospective analysis of prospectively collected data
	n=181
OHCA, EMS-treated, 2+ mins of data available
> 18 years

	CC rate of <100/min vs 100-110/min vs 110-120/min
	AOR for survival to 30 days (<100/min as reference):

· 100-110/min: 7.92 (95% CI 2.11-29.82), p=0.002
· 110-120/min: 2.74 (95% CI 0.42-17.8), p=0.29

Median (IQR) CC rate (30-day survivors vs non survivors) in binary logistic regression analysis (univariate analysis):

113/min (109-119) vs 112/min (108-120), OR 0.98 (0.94-1.02), p=0.272

	Nichol et al 2021 24
	USA and Canada (2007-2015)

Observational, post-hoc analysis of data from ROC
	n=5547
OHCA
Cardiac aetiology, EMS-treated
> 18 years
	Change in survival to hospital discharge with every 10/min increase in CC rate

	AOR for survival to hospital discharge: 0.99 (95% CI 0.90-1.08) 

	Vaillancourt et al 2020 33
	USA (2007-2009, 2010-2011)

Observational, post-hoc analysis of data from ROC
	n-12928
OHCA
Non-shockable
Cardiac aetiology
> 18 years
	CC rate ‘<80/min or >120/min’ vs 80-120/min
	AOR for survival to hospital discharge (80-120/min vs ‘<80/min or >120/min): 1.00 (95% CI 0.75-1.32)

	Survival to ED or hospital admission / similar

	Kramer-Johansen et al 2006 21
	Norway, Sweden and England (2002-2004)

Observational, prospective
	n=284
OHCA
All aetiology
> 18 years
	CC rate of ‘<90/min or >120/min’ vs 90-120/min
	(Unadjusted) OR for survival to hospital admission if CC rate 90-120/min: 1.1 (95% CI 0.58-1.9), p=0.841.

	ROSC

	Cheskes et al 2015 11
	USA and Canada (2011-2015)

Observational, post-hoc analysis of data from ROC
	n=2011
OHCA
VF/VT and > 1 shock
> 18 years
	CC rate of ‘<80/min or >120/min’ vs 80-120/min
	AOR for ROSC with rate 80-120/min (‘<80 or >120/min’ as reference):

· Within 5 mins: 0.41 (95% CI 0.08-2.14)
· 5-10 mins: 0.91 (95% CI 0.45-1.83)
· No ROSC by 10 mins: 0.76 (9% CI 0.55-1.06)

	Hwang et al 2016 15
	Korea (2011-2012)
Prospective multi-centre RCT

	n=292
OHCA
Non-traumatic
> 19 years
	CC rate of 120/min vs 100/min (following metronome prompt)
	ROSC 50.7% (69/136) at 100/min vs 42.9% (67/156) at 120/min, difference between groups 7.8% (95% CI -3.7-19.2) p=0.183

	Idris et al 2012 16
	USA and Canada (2005-2007)

Observational, post-hoc analysis of data from ROC
	n=3098
OHCA
Cardiac aetiology
EMS-treated
> 20 years
	CC rate of <80/min vs 80-140/min vs >140/min
	AOR for ROSC (80-140/min as reference):

· <80/min: 1.18 (95% CI 0.78-1.79), p=0.79
· >140/min: 1.01 (95% CI 0.72-1.41), p=0.96

	Idris et al 2015 17
	USA and Canada (2007-2009)

Observational, post-hoc analysis of data from ROC
	N=10371 overall; n=6,399 with chest compression depth data available
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC rate of <80/min vs 80-99/min vs 100-119/min vs 120-139/min vs >140/min
	AOR for ROSC (100-119/min as reference), in a model not adjusted for CC depth and CC fraction (n=10371):

· <80/min: 1.10 (95% CI 0.86-1.40), p=0.447
· 80-99/min: 1.03 (95% CI 0.92-1.16), p=0.558
· 120-139/min: 1.02 (95% CI 0.91-1.15), p=0.707
· >140/min: 0.99 (95% CI 0.81-1.21), p=0.932

AOR for ROSC (100-119/min as reference), in a model that was adjusted for CC depth and CC fraction (n=6399):

· <80/min: 0.97 (95% CI 0.74-1.27), p=0.811
· 80-99/min: 0.99 (95% CI 0.86-1.13), p=0.841
· 120-139/min: 0.98 (95% CI 0.82-1.16), p=0.781
· >140/min: 1.08 (95% CI 0.79-1.47), p=0.640

	Kilgannon et al 2017 20
	USA (2013-2015)
Prospective observational
	n=222
IHCA
Non-traumatic, witnessed
> 18 years
	CC rate of 100-120/min vs 121-140/min and >140/min 

Further analyses of 121-130/min, 131-140/min, 140-150/min and >150/min vs 100-120/min
	AOR for ROSC sustained for at least 20 mins (100-120/min as reference):

· 121-140/min: 4.48 (95% CI 1.42-14.14), p=0.010
· >140/min: 1.93 (95% CI 0.61-6.07), p=0.262

In sensitivity analyses (for ROSC sustained for at least 20 mins):

· 121-130/min: 5.17 (95% CI 1.38-19.45), p=0.015
· 131-140/min: 4.21 (95% CI 1.28-13.84), p=0.018
· 141-150/min: 2.03 (95% CI 0.61-6.78), p=0.247
· >150/min: 1.78 (95% CI 0.52-6.15), p=0.360

	Nichol et al 2021 24
	USA and Canada (2007-2015)

Observational, post-hoc analysis of data from ROC
	n=5547
OHCA
Cardiac aetiology, EMS-treated
> 18 years
	Change in ROSC with every 10/min increase in CC rate

	AOR for ROSC at ED arrival: 1.01 (95% CI 0.95-1.06) 

	Vaillancourt et al 2020 33
	USA (2007-2009, 2010-2011)

Observational, post-hoc analysis of data from ROC
	n-12928
OHCA
Non-shockable
Cardiac aetiology
> 18 years
	CC rate ‘<80/min or >120/min’ vs 80-120/min
	AOR for ROSC (80-120/min vs ‘<80/min or >120/min): 1.03 (95% CI 0.93-1.13)

	Physiological outcomes

	Kern 1992 19
	USA (15-month period, not stated)

Prospective cross-over trial
	n=23
(22 in ED, one on a medical ward)
IHCA
Non-traumatic
Intubated
> 18 years
	CC rate at 80/min vs 120/min

CPR commenced
When ready: an audio tone at either 80/min or 120/min started. 
EtCO2 recorded at 60s and then change to other rate
EtCO2 recorded after another 60s 
(Sequence changed every 48hrs in study period)
Then continued CPR without audio tone
	EtCO2 (after 60s of 80/min vs 60s of 120/min), mean (SE): 13.0 (1.8) mmHg vs 15.0 (1.8) mmHg, p<0.001

	Murphy 2016 23
	USA (2008-2013)

Observational, prospective
	n=230
OHCA
Intubated
Cardiac aetiology

Adults, median (range) age 68.5 years (22-95)
	Change in EtCO2 for every 10/min increase in CC rate starting from baseline rate of 75.9/min

First minute of EtCO2 post-intubation not recorded
	Every 10/min increase, associated increase in EtCO2 in adjusted analyses:

· All cases (n=230): 1.7% (95% CI 0.2-3.1%), p=0.02
· Shockable (n=60): 1.9% (95% CI -0.3-4.2%), p=0.091
· Non-shockable (n=170): 1.7% (95% CI -0.2-3.6%), p=0.078

	Ornato et al 1988 25
	USA and Canada (date not stated)

Prospective cross-over trial

	n=18
OHCA
Non-traumatic
VF
Mean (SEM) age 61 (4) years
	CC rate of 60/min vs 80/min vs 100/min vs 120/min vs 140/min

CPR performed with mechanical CPR device
	EtCO2, mean (SEM): 1.7% (0.2%) at 60/min and no significant difference at other CC rates, p-values not reported

DBP in mmHg, mean (SEM): 23 (4) at 60/min and no significant difference at other CC rates, p-values not reported

SBP in mmHg, mean (SEM): significantly higher at a chest compression rate of 60/min compared to rates of 100/120/140/min (p<0.05 for normalised values)

· 60/min: 59 (5)
· 80/min: 55 (5)
· 100/min: 52 (4)
· 120/min: 48 (4)
· 140/min: 46 (4)

	Sheak et al 2015 29
	USA (2006-2013)

Observational, retrospective, data from ROC
	[bookmark: _Hlk211783588]n=583
IHCA (n=227)
OHCA (n=356)
All-cause

Mean (SD) age 61.7 (16) for IHCA, 65.1 (17.6) for OHCA
	EtCO2 change for every 10/min increase in CC rate 
	Reported as: ‘p=ns’ for rates between 90/min and 130/min for all cases and for OHCA, IHCA, shockable and non-shockable subgroups.

	De Roos et al 2022
3
	Belgium (2013-2020)

Observational, prospective
	n=47
OHCA
> 18 years

Mean (SD) age 64 years (16.1)

Intubated patients with EtCO2 measurements
	EtCO2 change for every 10/min increase in CC rate
	Every 10/min increase associated with change in EtCO2 of:

· Overall: –0.7mmHg (95% CI –2.5 to 1.0), p<0.210
· Shockable (n=11): 0.4mmHg (95% CI –1.4 to 2.2), p=0.403
· Non-shockable: (n=36) −2.1mmHg (95% CI −2.8 to −1.3, p<0.001

	INFANTS AND CHILDREN

	Survival with favourable neurological outcome

	Sutton et al 2018
38
	USA (July 2013-2016)

Observational, retrospective
	n=164
IHCA
Term infants (37 weeks+ to 18 years)
	Compared CC rate 80-99/min vs 100-120/min vs 121-140/min vs >140/min

Grouped CC rate 100-120 (compliant) vs all other rates (non-compliant)
	ARR for survival with favourable neurological outcome (paediatric CPC 1-3 or no worsening from baseline) (100-120/min as reference):

· 80-99/min: 2.12 (95% CI 1.09-4.13, p=0.027)
· 121-140/min: 1.42 (95% CI 0.85-2.37), p=0.177
· 140+/min: 1.62 (95% CI 0.93-2.82), p=0.085
· All non-compliant: 1.54 (95% CI 0.96-2.49), p=0.246

	Survival to hospital discharge

	Sutton et al 2015
39
	USA (2005-2012)

Observational, prospective
	n=390
OHCA
1-18 years
	CC rate 100-120/min vs ‘<100/min or >120/min’
	AOR for survival to hospital discharge (‘<100/min or >120/min’ as reference): 1.14 (95% CI 0.51-2.53), p=0.76 (unadjusted 16.5% (23/141) vs 12.3% (30/249), p=0.25)

	Sutton et al 2018
38
	USA (July 2013-2016)

Observational, retrospective
	n=164
IHCA
Term infants (37 weeks+ to 18 years)
	Compared CC rate 80-99/min vs 100-120/min vs 121-140/min vs >140/min

Grouped CC rate 100-120 (compliant) vs all other rates (non-compliant)
	ARR for survival to hospital discharge (100-120/min as reference):

· 80-99/min: 1.92 (95% CI 1.13-3.29, p=0.017)
· 121-140/min: 1.15 (95% CI 0.74-1.80), p=0.527
· 140+/min: 1.31 (95% CI 0.79-2.18), p=0.293
· All non-compliant: 1.27 (95% CI 0.96-1.92), p=0.257

Median CC rate (survivors to hospital discharge vs non-survivors): 127.1 (IQR 110.8-140.3) vs 124.4 (IQR 114.9-138.1), p=0.774

	Survival to ED or hospital admission / similar

	Sutton et al 2015
39
	USA (2005-2012)

Observational, prospective
	n=390
OHCA
1-18 years
	CC rate 100-120/min vs ‘<100/min or >120/min’
	AOR for survival to 24 hours (‘<100/min or >120/min’ as reference): 1.07 (95% CI 0.61-1.89), p=0.80, (unadjusted 30.2% (42/141) vs 25.8% (63/249), p=0.35)

	ROSC

	Sutton et al 2015
39
	USA (2005-2012)

Observational, prospective
	n=390
OHCA
1-18 years
	CC rate 100-120/min vs ‘<100/min or >120/min’
	AOR for ROSC (‘<100/min or >120/min’ as reference): 1.50 (95% CI 0.88-2.54), p=0.13 (unadjusted 39.7% (56/141) vs 27.3% (68/249), p=0.01)

	Sutton et al 2018
38
	USA (July 2013-2016)

Observational, retrospective
	n=164
IHCA
Term infants (37 weeks+ to 18 years)
	Compared CC rate 80-99/min vs 100-120/min vs 121-140/min vs >140/min

Grouped CC rate 100-120 (compliant) vs all other rates (non-compliant)
	ARR for ROSC (100-120/min as reference):

· 80-99/min: 1.34 (95% CI 0.98-1.82, p=0.069)
· 121-140/min: 0.92 (95% CI 0.72-1.18), p=0.511
· 140+/min: 1.13 (95% CI 0.89-1.43), p=0.322
· All non-compliant: 1.02 (95% CI 0.83-1.25), p=0.876

	Physiological outcomes

	Berg et al 1994 43
	USA (1990-1992)

Cross-over study
	n=6
IHCA	
All asystole or PEA
Intubated
2-36 months
	CC rate 140/min vs 100/min

1 minute at each rate, then switched
EtCO2 measured at end of the minute
	EtCO2, mean (SD), 140/min vs 100/min: 11mmHg (12) vs 12mmHg (7), p=’not significant’

	Sutton et al 2013 41
	USA (2006-2011)

Observational, prospective
	n=9
IHCA, PICU
1.75 – 17 years (median 14 years)
	CC rate >100/min vs <100/min

Arterial catheter in place to measure blood pressure
	OR for SBP > 80 (CC rate <100/min as reference): 1.32 (1.04-1.66), p=0.02

OR for DBP > 30 (CC rate <100/min as reference): 2.15 (95% CI 1.65-2.80), p<0.001

	Sutton et al 2018
38
	USA (July 2013-2016)

Observational, retrospective
	n=164
IHCA
Term infants (37 weeks+ to 18 years)
	Compared CC rate 80-99/min vs 100-120/min vs 121-140/min vs >140/min

Grouped CC rate 100-120 (compliant) vs all other rates (non-compliant)
	Point estimates (95% CI) for change in SBP and DBP pressure, compared to 100-120/min as reference:

SBP

· 80-99/min: 2.55 (−4.57 to 9.68), p=0.483
· 121-140/min: −4.07 (−7.17 to −0.97), p=0.01
· 140+/min: −4.57 (−9.63 to 0.50), p=0.077

DBP

· 80-99/min: −1.33 (−3.53 to 0.87), p=0.237
· 121-140/min: 0.15 (−1.08 to 1.38), p=0.813
· 140+/min: 1.62 (0.93 to 2.82), p=0.099





	CHEST COMPRESSION DEPTH

	Author, year
	Design, country, year
	Population
	Intervention / Comparator
	Key findings

	ADULTS

	Survival with favourable neurological function

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC depth <38mm vs 38-50.9mm vs > 51mm
	AOR for survival at hospital discharge with favourable functional outcome (CPC 1-2) (38-50.9mm as reference)

· <38mm: 5.00 (95% CI 0.44-57.1)
· > 51mm: 7.74 (95% CI 0.63-94.7)

AOR for survival to hospital discharge with favourable functional outcome (CPC 1-2) (every 5mm increase in CC depth): 1.30 (95% CI 1.00-1.70).

	Survival to hospital discharge / 30 days / one month

	Järvenpää et al 2024 18
	Finland (2018-2021)

Observational, retrospective analysis of prospectively collected data
	n=181
OHCA, EMS-treated, 2+ mins of data available
> 18 years

	CC depth of <5cm vs > 5cm
	AOR for survival to 30 days (> 5cm as reference):

· <5cm: 0.98 (95% CI 0.96-1.00), p=0.083

	Nichol et al 2021 24
	USA and Canada (2007-2015)

Observational, post-hoc analysis of data from ROC
	n=5547
OHCA
Cardiac aetiology, EMS-treated
> 18 years
	CC depth <38mm vs 38-51mm and >51mm

CC depth <50mm vs 50-60mm vs >60mm
	AOR for survival to hospital discharge (<38mm as reference):

· 38-51mm: 1.15 (95% CI 0.86-1.55)
· >51mm: 1.25 (95% CI 0.91-1.71)

AOR for survival to hospital discharge in sensitivity analyses (<50mm as reference):

· 50-60mm: 1.17 (95% CI 0.91-1.50)
· >60mm: 0.94 (95% CI 0.66-1.34)

	Stiell et al 2014 31
	USA and Canada (2007-2010)

Observational, post-hoc analysis of data from ROC
	n=9136
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm 

5mm increases in CC depth

Appears to be overlapping / enlarged dataset with Stiell et al 2012 30
	AOR for survival to hospital discharge (<51mm as reference):

· <38mm: 0.69 (95% CI: 0.53-0.90)
· 38-51mm: 1.03 (95% CI: 0.82-1.31) 
(p<0.01 for overall association)

AOR for survival to hospital discharge (every 5mm increment): 1.04 (95% CI 1.00-1.08), p=0.045

	Stiell et al 2012 30
	USA and Canda (2006-2009)

Observational, post-hoc analysis of data from ROC
	n=1029
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm

5mm increases in CC depth
	AOR for survival to hospital discharge (<38mm as reference):

· 38-51mm: 1.91 (95% CI: 0.95-3.83) 
· >51mm: 1.52 (95% CI: 0.52-4.45)

AOR for survival to hospital discharge (every 5mm increment): 1.09 (95% CI 0.94-1.27)

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC depth <38mm vs 38-50.9mm vs > 51mm
	AOR for survival at hospital discharge (38-50.9mm as reference)

· <38mm: 5.92 (95% CI 0.69-51.1)
· > 51mm: 7.99 (95% CI 0.87-73.2)

AOR for survival to hospital discharge (every 5mm increase in CC depth): 1.29 (95% CI 1.00-1.65)

	Survival to ED or hospital admission / similar

	Kramer-Johansen et al 2006 21
	Norway, Sweden and England (2002-2004)

Observational, prospective
	n=284
OHCA
All aetiology
> 18 years
	CC depth of ’31-35mm vs 36-41mm vs > 42mm
	AOR for survival to hospital admission for every 1mm increase in CC depth: 1.05 (95% CI 1.01-1.09), p=0.011 or 0.02 (*discrepancy between table and text*)

Reading from figure, so best visual estimate – percentage of patients who survived to hospital admission (no analyses associated) by CC depth:

· 8-30mm: 10.5% (95% CI=3.1-18.0)
· 31-35mm: 14.4% (95% CI=5.7-23.2)
· 36-41mm: 21.2% (95% CI=12.3-30.1)
· ≥42mm: 29.2% (95% CI=19.0-39.7)

	Stiell et al 2014 31
	USA and Canada (2007-2010)

Observational, post-hoc analysis of data from ROC
	n=9136
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm 

5mm increases in CC depth

Appears to be overlapping / enlarged dataset with Stiell et al 2012 30
	AOR for survival to the day after the arrest (>51mm as reference):

· <38mm: 0.71 (95% CI: 0.61-0.83)
· 38-51mm: 0.88 (95% CI: 0.76-1.01)
(p<0.01 for overall association)

AOR for survival to the day after the arrest (every 5mm increment): 1.05 (95% CI 1.03-1.08), p<0.001

	Stiell et al 2012 30
	USA and Canda (2006-2009)

Observational, post-hoc analysis of data from ROC
	n=1029
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm

5mm increases in CC depth
	AOR for survival to the day after the arrest (<38mm as reference):

· 38-51mm: 1.52 (95% CI: 1.06-2.18) 
· >51mm: 1.23 (95% CI: 0.65-2.34)

AOR for survival to the day after the arrest (every 5mm increment): 1.08 (95% CI 0.99-1.18)

	ROSC

	Babbs et al 2008 8
	USA (2007)

Observational, retrospective
	n=? overall
n=202 (given at least one shock)
n=126 (resuscitation lasting > 5 mins)
OHCA
AED attached 

Age not stated, presumed adult
	Mean CC depth <4.78cm vs > 4.78cm in patients receiving more than one shock

Mean CC depth <5cm vs > 5cm when resuscitation lasted at least 5 minutes after AED pads applied 

ROSC determined by organised rhythm / absence of chest compressions
	Overall, no association between CC depth and ROSC (no details, n=?)

Transient ROSC (at least 30s of organised rhythm) <4.78cm vs >4.78cm: 7.9% (8/101) vs 16.8% (17/101), p=0.124

Transient ROSC (at least 30s of organised rhythm) <5cm vs >5cm: 8% (5/63) vs 24% (15/63), p=0.008

	Nichol et al 2021 24
	USA and Canada (2007-2015)

Observational, post-hoc analysis of data from ROC
	n=5547
OHCA
Cardiac aetiology, EMS-treated
> 18 years
	CC depth <38mm vs 38-51mm and >51mm

CC depth <50mm vs 50-60mm vs >60mm
	AOR for ROSC at ED arrival (<38mm as reference):

· 38-51mm: 1.09 (95% CI 0.92-1.30)
· >51mm: 1.21 (95% CI 1.01-1.47)

AOR for ROSC at ED arrival in sensitivity analyses (<50mm as reference):

· 50-60mm: 1.14 (95% CI 0.98-1.33)
· >60mm: 1.09 (95% CI 0.88-1.34)

	Stiell et al 2014 31
	USA and Canada (2007-2010)

Observational, post-hoc analysis of data from ROC
	n=9136
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm

5mm increases in CC depth

Appears to be overlapping / enlarged dataset with Stiell et al 2012 30
	AOR for pre-hospital ROSC (>51mm as reference):

· <38mm: 0.70 (95% CI: 0.60-0.80)
· 38-51mm: 0.86 (95% CI: 0.75-0.97)
(p<0.01 for overall association)

AOR for pre-hospital ROSC (every 5mm increment): 1.06 (95% CI 1.04-1.08), p<0.001

	Stiell et al 2012 30
	USA and Canda (2006-2009)

Observational, post-hoc analysis of data from ROC
	n=1029
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depths <38mm vs 38-51mm vs >51mm

5mm increases in CC depth
	AOR for pre-hospital ROSC (<38mm as reference):

· 38-51mm: 1.24 (95% CI: 0.90-1.70) 
· >51mm: 1.43 (95% CI: 0.82-2.49)

AOR for pre-hospital ROSC (every 5mm increment): 1.05 (95% CI 0.98-1.14)

	Physiological outcomes

	Murphy 2016 23
	USA (2008-2013)

Observational, prospective
	n=230
OHCA
Intubated
Cardiac aetiology

Adults, median (range) age 68.5 years (22-95)
	10mm increases in CC depth starting from baseline of 23.8mm

First minute of EtCO2 post-intubation not recorded
	Every 10mm increase, associated increase in EtCO2 in adjusted analyses:

· All cases (n=230): 4.0% (95% CI 2.3-5.8%), p<0.0001
· Shockable (n=60): 6.5% (95% CI 3.1-10.0%), p=0.0002
· Non-shockable (n=170): 3.2% (95% CI 1.1-5.2%), p=0.0021

	Sheak et al 2015 29
	USA (2006-2013)

Observational, retrospective, data from ROC
	n=583
IHCA (n=227)
OHCA (n=356)
All-cause

Mean (SD) age 61.7 years (16) for IHCA, 65.1 years (17.6) for OHCA
	EtCO2 change for every 10mm increase in CC depth
	Every 10mm increase, associated increase in EtCO2:

· All cases: 1.4mmHg, p<0.0001

· IHCA:1.3mmHg, p<0.001
· OHCA: 1.7mmHg, p<0.001

· Shockable: 1.3mmHg, p<0.001
· Non-shockable: 2.2mmHg, p=0.002

	De Roos et al 2022
3
	Belgium (2013-2020)

Observational, prospective
	n=47
OHCA
> 18 years

Mean (SD) age 64 years (16.1)

Intubated patients with EtCO2 measurements
	EtCO2 change for every 10mm increase in CC depth

	Every 10mm increase associated with change in EtCO2 of:

· Overall: 1.5mmHg (95% CI 0.8-2.1mmHg), p<0.001
· Shockable (n=11): 2.2mmHg (95% CI 1.6-2.7), p<0.001
· Non-shockable: (n=36) 1.5mmHg (95% CI −1.0 to +3.1, p=0.056

	Other outcomes
	
	
	
	Other outcomes

	Edelson et al 2006 13
	USA and Norway (2002-2005)

Observational, prospective
	n=60: n=27 IHCA (USA);
n=33 OHCA (Norway)

“Adult”, mean (SD) age 65 years (16)
VF was first rhythm shocked

n=47 where CC depth data available
	Effect of 5mm increases in CC depth in 30s before shock on first shock success
	AOR of first shock success, every 5mm increase in CC depth: 1.99 (95% CI 1.08-3.66), p=0.028

	Hellevuo et al 2013 14
	Finland (2009-2011)

Observational, retrospective

	n=170
IHCA
Mean age 72 years
	Injuries judged due to CPR from review of CT and autopsy records
	31% (53/170) suffered injuries. Age uninjured vs injured, median (IQR): 72 years (64-80) vs 72 years (56-77), p=0.32

OVERALL

Mean CC depth (injuries vs no injuries): 56mm vs 52mm, p=0.04

Peak CC depth (injuries vs no injuries): 77mm vs 70mm, p=0.003

Injury % <50mm vs 50-60mm vs >60mm: 28% vs 27% vs 49%, p=0.06. 

Injury % 2009 vs 2010 vs 2011: 25% vs 32% vs 40%, p=0.21

POST 2011 GUIDELINES IMPLEMENTATION

Mean CC depth (injuries vs no injuries): 63mm vs 55mm, p=0.002

Peak CC depth (injuries vs no injuries): 86mm vs 73mm p=0.001

	INFANTS AND CHILDREN

	Survival with functional neurological outcome

	Cashen et al 2023
35

	USA (2016-2021)

Secondary analysis of a stepped-wedged trial
	n=114
37 weeks gestational age (‘term’) – 18 years
	Compared CC depth <40mm <1 year or <50mm for > 1 year old vs >40mm or
> 50mm 
	Average depth of ≥ 40 mm for age < 1 year and ≥ 50 mm for age ≥ 1 year (Yes vs no)

Survival with paediatric CPC 1-3 (or no worse than baseline): 32.3% (10/31) vs 43.4% (36/83), p=0.391

Survival with paediatric CPC 1-2 (or no worse than baseline): 32.3% (10/31) vs 39.8% (33/83), p=0.520

Survival to hospital discharge with no new co-morbidities: 29.0% (9/31) vs 34.9% (29/83), p=0.657

	Sutton et al 2014
40
	USA (2006-2013)

Observational, prospective
	n=78*
IHCA, PICU and ED
1-18 years
(10.25% <8 years)

Unsure if this includes 9 PICU patients from Sutton et al 2013 41
	> 60% of 30-second epochs achieving mean CC depth > 51mm vs > 60% of 30-second epochs achieving mean CC depth < 51mm (during the first 5 minutes of resuscitation effort)


	AOR for survival to hospital discharge with paediatric CPC 1-2 (<51mm as reference): NOT PRESENTED. (Unadjusted figures 18% vs 5%, p=0.09)*

*AOR presented for ROSC and survival to 24hrs, hence we have highlighted ‘not presented’ for this outcome

	Survival to hospital discharge / 30 days / one month

	Cashen et al 2023
35

	USA (2016-2021)

Secondary analysis of a stepped-wedged trial
	n=114
IHCA, in PICU
37 weeks gestational age (‘term’) – 18 years
	Compared CC depth <40mm <1 year or <50mm for > 1 year old vs >40mm or
> 50mm 
	Average depth of ≥ 40 mm for age < 1 year and ≥ 50 mm for age ≥ 1 year (Yes vs no)

Survival to hospital discharge: 32.3% (10/31) vs 47.0% (39/83), p=0.203

	Sutton et al 2014
40
	USA (2006-2013)

Observational, prospective
	n=78*
IHCA, PICU and ED
1-18 years
(10.25% <8 years)

Unsure if this includes 9 PICU patients from Sutton et al 2013 41
	> 60% of 30-second epochs achieving mean CC depth > 51mm vs > 60% of 30-second epochs achieving mean CC depth < 51mm (during the first 5 minutes of resuscitation effort)


	AOR for survival to hospital discharge (<51mm as reference): NOT PRESENTED. (Unadjusted survival to hospital discharge 23% vs 7%, p=0.11)*

*AOR reported for ROSC and survival to 24hrs, hence we have highlighted ‘not presented’ for this outcome

	Sutton et al 2015 39
	USA (2005-2012)

Observational, prospective
	n=153
OHCA
1-18 years
	CC depth >38mm (in > 90% of one-minute epochs) vs <38mm
	AOR for survival to hospital discharge (<38mm as reference): NOT PRESENTED* (unadjusted 11.4 % (10/89) vs 15.6% (10/64), p=0.44)

*AOR reported for ROSC, hence we have highlighted ‘not presented’ for this outcome

	Survival to ED or hospital admission / similar 

	Sutton et al 2014
40
	USA (2006-2013)

Observational, prospective
	n=78*
IHCA, PICU and ED
1-18 years
(10.25% <8 years)

Unsure if this includes 9 PICU patients from Sutton et al 2013 41
	> 60% of 30-second epochs achieving mean CC depth > 51mm vs > 60% of 30-second epochs achieving mean CC depth < 51mm (during the first 5 minutes of resuscitation effort)


	AOR for survival to 24 hours (<51mm as reference): 10.3 (95% CI 2.75-38.8), p<0.001 (unadjusted 70% vs 16%)

	Sutton et al 2015 39
	USA (2005-2012)

Observational, prospective
	n=153
OHCA
1-18 years
	CC depth >38mm (in > 90% of one-minute epochs) vs <38mm
	AOR for survival to 24 hours (<38mm as reference): NOT PRESENTED* (unadjusted 39.8% (35/89) vs 28.1% (18/64), p=0.14)

*AOR reported for ROSC, hence we have highlighted ‘not presented’ for this outcome

	ROSC

	Cashen et al 2023
35

	USA (2016-2021)

Secondary analysis of a stepped-wedged trial
	n=114
37 weeks gestational age (‘term’) – 18 years
	Compared CC depth <40mm <1 year or <50mm for > 1 year old vs >40mm or
> 50mm 
	Average depth of ≥ 40 mm for age < 1 year and ≥ 50 mm for age ≥ 1 year (Yes vs no)

ROSC for > 20 mins: 48.4% (15/31) vs 68.7% (57/83), p=0.053

	Sutton et al 2014
40
	USA (2006-2013)

Observational, prospective
	n=78*
IHCA, PICU and ED
1-18 years
(10.25% <8 years)

Unsure if this includes 9 PICU patients from Sutton et al 2013 41
	> 60% of 30-second epochs achieving mean CC depth > 51mm vs > 60% of 30-second epochs achieving mean CC depth < 51mm (during the first 5 minutes of resuscitation effort)


	AOR for ROSC (<51mm as reference): 4.21 (95% CI 1.34-13.2), p=0.014 (unadjusted 74% vs 31%)

	Sutton et al 2015
39
	USA (2005-2012)

Observational, prospective
	n=153
OHCA
1-18 years
	CC depth >38mm (in > 90% of one-minute epochs) vs <38mm
	AOR for ROSC (<38mm as reference): 1.99 (95% CI 0.90-4.42), p=0.09 (unadjusted 49.4 % (44/89) vs 29.7% (19/64), p=0.01)

	Physiological outcomes

	Maher et al 2009 36

	USA (dates not stated)

Observational, retrospective
	n=6
IHCA
Post cardiac surgery
Age 2 weeks – 7.3 months
	CC depth of half (1/2) anterior-posterior diameter of chest vs one third (1/3) anterior-posterior diameter of chest
	CC depth 1/2 vs 1/3

Mean SBP: 83.4mmHg vs 51.6mmHg, p<0.001

Mean DBP: 30.5mmHg vs 30.6mmHg, p=0.99

Mean MAP: 48.0mmHg vs 37.5mmHg, p<0.001

Mean pulse pressure: 52.9mmHg vs 21.0mmHg, p < 0.001

	Sutton et al 2013 41
	USA (2006-2011)

Observational, prospective
	n=9
IHCA, PICU
1.75 – 17 years (median 14 years)
	CC depth >38mm vs <38mm

Arterial catheter in place to measure blood pressure
	OR for SBP > 80 (CC depth <38mm as reference): OR 1.04 (0.63-1.71), p=ns

OR for DBP > 30 (CC depth <38mm as reference): OR 0.97 (95% CI 0.52-1.79), p=ns





	INTERACTIONS

	Author, year
	Design, country, year
	Population
	Intervention / Comparator
	Key findings

	ADULTS

	Survival with favourable neurological function

	Cheskes et al 2017 10
	USA and Canada (2011-2015)

Observational, retrospective, data from ROC
	n=19568
OHCA
Non-traumatic
> 18 years
	Comparing AHA-compliant chest compressions (mean values for at least 70% of the first 10 minutes of CPR were: rate 100-120, depth 50-60mm, CCF >80% +/- pre-shock pause <10s) vs non-compliant chest compressions

Subgroup analysis in patients who achieved ROSC after > 10 minutes
	AOR for survival with functional neurological outcome (MRS < 3) (non-compliant compressions as comparator)

Overall (n=18359)

Model including CCF + rate + depth: 1.42 (95% CI 0.73-2.74)

In those achieving ROSC after > 10 minutes (n=3597)

Model including CCF + rate + depth: 3.03 (95% CI 1.12-8.20)

	Duval et al 2019 12
	USA and Canada (2007-2009)

Observational, retrospective, data from ROC
	n=3643
OHCA
Where both CC rate between 60-160/min and CC depth between 2-6cm recorded during the first 5 mins of CP

“Adult-age”

Mean (SD) age: 67.5 years (15.7)
	Compared CC within 20% of optimum rate 107/min and depth 4.7cm (86-128/min and 3.8-5.6cm) vs those outside this range
	OR for survival with functional neurological outcome (MRS < 3) (non-optimum compressions as reference: 1.44 (95%CI 1.07-1.94), p= 0.02)

	Park et al 2020 26
	South Korea (2016-2017)

Observational, retrospective

Data from SALS registry
	n=2491
OHCA with bystander CPR
> 18 years
	‘High quality CPR’ (CC rate ≥100/min and CC depth ≥50 mm with appropriate hand position) (n=149) vs ‘low quality CPR (not meeting the ‘high-quality CPR’ definition) (n=2342)
	Survival with functional neurological outcome (CPC 1-2) (high-quality CPR vs low-quality CPR): 25.5% (38/149) vs 5.7% (134/2342), p<0.001

	Riyapan et al 2019 27
	Thailand (2017)

Observational, prospective

Before-and-after study
	n=32
OHCA
Non-traumatic
Treated in ED

‘Adults’

Mean (SD) age 63.4 years (14.4)
	Use of real-time audio-visual feedback in ‘after’ period

In ‘before’ period, mean (SD)

· CC rate: 139.9 (8.9)/min
· CC depth: 38.8mm (11.5)

In ‘after period, mean (SD)

· CC rate 117.2 (7.4)/min (p=0.018)
· CC depth 48.0mm (9.2) (p<0.001)

No difference in CC fraction or other parameters apart from an overall measure of CPR quality 
	Survival to 30 days with favourable neurological outcome, before vs after: 0% (0/16) vs 12.5% (2/16), p=0.417


	Survival to hospital discharge / 30 days / one month

	Cheskes et al 2017 10
	USA and Canada (2011-2015)

Observational, retrospective, data from ROC
	n=19568
OHCA
Non-traumatic
> 18 years
	Comparing AHA-compliant chest compressions (mean values for at least 70% of the first 10 minutes of CPR were: rate 100-120, depth 50-60mm, CCF >80%, pre-shock pause <10s) vs non-compliant chest compressions
	AOR for survival to hospital discharge

Overall

Model including CCF + rate + depth (n=19568): 1.26 (95% CI 0.80-1.97)

Model including CCF + rate + depth + pre-shock pause (n=3520): 1.41 (95% CI 0.67-2.97)

In those achieving ROSC after > 10 minutes (n=4158)

Model including CCF + rate + depth: 2.17 (95% CI 1.11-4.27)

	Nichol et al 2021 24
	USA and Canada (2007-2015)

Observational, post-hoc analysis of data from ROC
	n=5547
OHCA
Cardiac aetiology, EMS-treated
> 18 years
	Compared multiple combinations of CC rate and CC depth vs CC rate < 100 and CC depth <38mm
	AOR for survival to hospital discharge (depth <38mm and rate < 100 as reference)

· <38mm & 101-120/min: 1.18 (95% CI 0.63-2.19)
· <38mm & 121+/min: 1.38 (95% CI 0.70-2.70)
· 38-51mm & ≤100/min: 1.48 (95% CI 0.78-2.84)
· 38-51mm & 101-120/min: 1.40 (95% CI 0.79-2.48)
· 38-51mm & 121+/min: 1.26 (95% CI 0.65-2.44)
· >51mm & ≤100/min: 1.43 (95% CI 0.75-2.75)
· >51mm & 101-120/min: 1.57 (95% CI 0.88-2.81)
· >51mm & 121+/min: 1.23 (95% CI 0.58-2.61)

	Park et al 2020 26
	South Korea (2016-2017)

Observational, retrospective

Data from SALS registry
	n=2491
OHCA with bystander CPR
> 18 years
	‘High quality CPR’ (CC rate ≥100/min and CC depth ≥50 mm with appropriate hand position) (n=149) vs ‘low quality CPR (not meeting the ‘high-quality CPR’ definition) (n=2342)
	Survival to hospital discharge (high-quality CPR vs low-quality CPR): 30.2% (45/149) vs 10.1% (236/2342), p<0.001


	Riyapan et al 2019 27
	Thailand (2017)

Before-and-after study
	n=32
OHCA
Non-traumatic
Treated in ED

‘Adults’

Mean (SD) age 63.4 years (14.4)
	Use of real-time audio-visual feedback in ‘after’ period

In ‘before’ period, mean (SD)

· CC rate: 139.9 (8.9)/min
· CC depth: 38.8mm (11.5)

In ‘after period, mean (SD)

· CC rate 117.2 (7.4)/min (p=0.018)
· CC depth 48.0mm (9.2) (p<0.001)

No difference in CC fraction or other parameters apart from an overall measure of CPR quality 
	Survival to 30 days, before vs after: 6.3% (1/16) vs 12.5% (2/16), p=1.0


	Survival to ED or hospital admission / similar

	Riyapan et al 2019 27
	Thailand (2017)

Before-and-after study
	n=32
OHCA
Non-traumatic
Treated in ED

‘Adults’

Mean (SD) age 63.4 years (14.4)
	Use of real-time audio-visual feedback in ‘after’ period

In ‘before’ period, mean (SD)

· CC rate: 139.9 (8.9)/min
· CC depth: 38.8mm (11.5)

In ‘after period, mean (SD)

· CC rate 117.2 (7.4)/min (p=0.018)
· CC depth 48.0mm (9.2) (p<0.001)

No difference in CC fraction or other parameters apart from an overall measure of CPR quality 
	Survival to 24 hours, before vs after: 25% (4/16) vs 25% (4/16), p=1.0

Survival to hospital admission, before vs after: 31% (5/16) vs 31% (5/16), p=1.0


	ROSC

	Lee et al 2023 22
	South Korea (2020)

Observational, prospective
	n=50
Cardiac arrest in ED
Non-traumatic
> 18 years
	Proportion with compliant chest compressions (rate 100-120/min and depth 5-6cm) in those with ROSC (n=17) and those who died (n=33)

Analysed overall and for first 10 mins of CPR (to account for longer CPR duration in group that died)
	Adequate chest compressions (overall performance: ROSC vs death) 12.5% vs 18.8%, p=0.160

Adequate chest compressions (performance in first 10 mins: ROSC vs death) 10.8% vs 18.0%, p=0.164



	Park et al 2020 26
	South Korea (2016-2017)

Observational, retrospective

Data from SALS registry
	n=2491
OHCA with bystander CPR
> 18 years
	‘High quality CPR’ performed by bystanders (CC rate ≥100/min and CC depth ≥50 mm with appropriate hand position) (n=149) vs ‘low quality CPR (not meeting the ‘high-quality CPR’ definition) (n=2342)

‘Short’ subjective assessment of bystander CPR efforts by EMS personnel after arrival on scene
	Pre-hospital ROSC (high-quality CPR vs low-quality CPR): 41.6% (62/149) vs 22.5% (528/2342), p<0.001.

ROSC at any time high-quality CPR vs low-quality CPR): 47.7% (71/149) vs 29.0% (680/2342), p<0.001.


	Riyapan et al 2019 27
	Thailand (2017)

Before-and-after study
	n=32
OHCA
Non-traumatic
Treated in ED

‘Adults’

Mean (SD) age 63.4 years (14.4)
	Use of real-time audio-visual feedback in ‘after’ period

In ‘before’ period, mean (SD)

· CC rate: 139.9 (8.9)/min
· CC depth: 38.8mm (11.5)

In ‘after period, mean (SD)

· CC rate 117.2 (7.4)/min (p=0.018)
· CC depth 48.0mm (9.2) (p<0.001)

No difference in CC fraction or other parameters apart from an overall measure of CPR quality 
	ROSC, before vs after: 62.5% (10/16) vs 56% (9/16), p=1.0

	Physiological outcomes

	Sainio et al 2015 28
	Finland (2008-2011)

Observational, prospective
	n=39
4 OHCA
35 IHCA
> 18 years
	Blood Pressure (BP): 

Comparing combinations of CC rate and CC depth on the effect of femoral and radial SBP/DBP during CPR

24 patients had femoral arterial access (20 were IHCA)

15 patients had radial arterial access (all were IHCA)
	OR for following BP measurements (<50mm and <100/min as reference:

Femoral arterial SBP ≥85 mmHg

· <50mm & 100-120/min: 1.37 (95% CI 1.26-1.49), p<0.001
· <50mm & >120/min: 3.18 (95% CI 2.74-3.70), p<0.001
· ≥ 50mm & <100/min: 3.07 (95% CI 2.76-3.40), p<0.001
· ≥ 50mm & 100-120/min: 3.17 (95% CI 2.90-3.48), p<0.001
· ≥ 50mm & >120/min: 4.40 (95% CI 3.27-5.91), p<0.001

Radial arterial SBP ≥85 mmHg
· <50mm & 100-120/min: 1.94 (95% CI 1.51-2.49), p<0.001
· <50mm & >120/min: 0.82 (95% CI 0.55-1.24), p=0.342
· ≥ 50mm & <100: 11.19 (95% CI 8.65-14.48), p<0.001
· ≥ 50mm & 100-120/min: 1.70 (95% CI 1.34-2.16), p<0.001
· ≥ 50mm & >120/min: 2.09 (95% CI 1.59-2.73), p<0.001

Femoral arterial DBP ≥30 mmHg
· <50mm & 100-120/min: 0.41 (95% CI 0.37-0.44), p<0.001
· <50mm & >120/min: 0.09 (95% CI 0.07-0.12), p<0.001
· ≥ 50mm & <100: 2.06 (95% CI 1.86-2.27), p<0.001
· ≥ 50mm & 100-120/min: 0.86 (95% CI 0.78-0.94), p=0.001
· ≥ 50mm & >120/min: 0.15 (95% CI 0.10-0.21), p=0.001

Radial arterial DBP ≥30 mmHg
· <50mm & 100-120/min: 3.32 (95% CI 2.66-4.15), p<0.001
· <50mm & >120/min: 2.32 (95% CI 1.67-3.22), p<0.001
· ≥ 50mm & <100: 0.93 (95% CI 0.74-1.18), p=0.542
· ≥ 50mm & 100-120/min: 2.38 (95% CI 1.92-2.95), p<0.001
· ≥ 50mm & >120/min: 3.35 (95% CI 2.62-4.28), p<0.001

	Sheak et al 2015 29
	USA (2006-2013)

Observational, retrospective, data from ROC
	n=583
IHCA (n=227)
OHCA (n=356)
All-cause

Mean (SD) age 61.7 (16) for IHCA, 65.1 (17.6) for OHCA
	EtCO2 change for every 10mm increase in CC depth at various CC rates

EtCO2 change for every 10/min increase in CC rate at various CC depths



	At five pre-specified rates, a 10mm increase in depth was associated with increases in EtCO2:

· 90/min: 0.138mmHg increase (p<0.001)
· 100/min: 0.147 mmHg increase (p<0.001)
· 110/min: 0.155 mmHg increase (p<0.001)
· 120/min: 0.164 mmHg increase (p<0.001)
· 130/min: 0.172 mmHg increase (p<0.001)

At five pre-specified depths, a 10/min increase in rate was not associated with increases in EtCO2

· 35mm: ‘not significant’
· 40mm: ‘not significant’
· 45mm: ‘not significant’
· 50mm: ‘not significant’
· 55mm: ‘not significant’

	INFANTS AND CHILDREN

	Survival to ED or hospital admission / similar

	Sutton et al 2014
40



	USA (2006-2013)

Observational, prospective
	n=78*
IHCA, PICU and ED
Mean (SD) age: 13.7 years in group <51mm; 12.8 years (5.3) in group > 51mm
1-18 years
(10.25% <8 years)

Unsure if this includes 9 PICU patients from Sutton et al 2013 41
	> 60% of 30-second epochs achieving mean CC depth > 51mm vs > 60% of 30-second epochs achieving mean CC depth < 51mm (during the first 5 minutes of resuscitation effort)

AHA compliant CC rate (100-125/min), CCF (> 0.8) and leaning (<10% with leaning >2.5kg)


	Significant association between CC depth > 51mm and survival to 24hrs (reported in ‘chest compression depth’ table)

AHA compliant CC rate, CCF and leaning “did not demonstrated significant changes in the estimated association between CC depth and survival” (no figures presented)*

(*assumed survival to 24hrs as this was primary outcomes in paper)

	Physiological variables

	Sutton et al 2013 41
	USA (2006-2011)

Observational, prospective
	n=9
IHCA, PICU
1.75 – 17 years (median 14 years)
	CC rate >100/min and CC depth >38mm vs <100/min and <38mm

Arterial catheter in place to measure blood pressure
	OR for SBP > 80 (CC rate <100/min and CC depth <38mm as reference): OR 2.02 (1.45-2.82), p<0.001

OR for DBP > 30 (CC rate <100/min as reference): OR 1.48 (95% CI 1.01-2.15), p=0.042





Table 2: Studies reporting average values of a chest compression component for different measures of an outcome

	CHEST COMPRESSION RATE

	Author, year
	Design, country, year
	Population
	Intervention / Comparator
	Key findings

	ADULTS

	Survival with favourable neurological function

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC rate in survivors to hospital discharge with favourable neurological outcome (CPC 1-2) vs survivors to hospital discharge without favourable neurological outcome (CPC 3-5)

Note paper predominantly about CC depth, this data in a table as part of univariate analyses
	Mean CC rate in survivors to hospital discharge with CPC 1-2 vs survivors to hospital discharge with CPC 3-5: 113.3/min (95% CI 107.6-119.0) vs 112.8/min (95% CI 111.1-114.5), difference 0.5/min (95% CI -5.5-6.5)

	Survival to hospital discharge / 30 days / one month

	Sheak et al 2015 29
	USA (2006-2013)

Observational, retrospective, data from ROC
	n=583
IHCA (n=227)
OHCA (n=356)
All-cause

Mean (SD) age 61.7 (16) for IHCA, 65.1 (17.6) for OHCA
	CC rate in survivors to hospital discharge vs non-survivors

	Mean (SD) CC rate, survival to hospital discharge vs no survival to hospital discharge: 110.0 (7.6) vs 109.6 (9.4), p=ns

	Stiell et al 2014 31
	USA and Canada (2007-2010)

Observational, post-hoc analysis of data from ROC
	n=9136
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC rate in survivors to hospital discharge vs non-survivors

Note paper predominantly about CC depth, this data in a table as part of univariate analyses

Appears to be overlapping / enlarged dataset with Stiell et al 2012 30
	Mean (SD) CC rate in survivors to hospital discharge vs non-survivors: 107.1/min (16.1) vs 108.4/min (16.0), p=0.038

	Stiell et al 2012 30
	USA and Canda (2006-2009)

Observational, post-hoc analysis of data from ROC
	n=1029
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC rate in survivors to hospital discharge vs non-survivors

Note paper predominantly about CC depth, this data in a table as part of univariate analyses
	Median (IQR) CC rate in survivors to hospital discharge vs non-survivors: 105/min (90-112) vs 106/min (96-117), p=0.013

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC rate in survivors to hospital discharge vs non-survivors

Note paper predominantly about CC depth, this data in a table as part of univariate analyses
	Mean CC rate in survivors to hospital discharge vs non-survivors: 113.5/min (95% CI 108.5-118.6) vs 112.7/min (95% CI 110.9-114.4), difference 0.8/min (95% CI -4.6-6.3)

	Survival to ED or hospital admission / similar

	Bohn et al 2011 9
	Germany (2007-2009)

RCT – allocation to feedback mechanisms
	n=300
OHCA
All aetiologies
> 18 years

	CC rate in those surviving to ED admission (ROSC at least 20 mins) vs those not surviving to ED admission
	Mean (SD) CC rate, survival to ED admission vs not: 103/min (7) vs 102/min (5), p=0.74

	ROSC

	Abella et al 2005 6
	USA (2002-2003)

Observational, prospective
	n=97
IHCA
> 18 years

	CC rate in those who achieved ROSC vs those who did not achieve ROSC
	Mean (SD) CC rate, ROSC vs not: 90/min (17) vs 79/min (18), p=0.003

	Sheak et al 2015 29
	USA (2006-2013)

Observational, retrospective, data from ROC
	n=583
IHCA (n=227)
OHCA (n=356)
All-cause

Mean (SD) age 61.7 (16) for IHCA, 65.1 (17.6) for OHCA
	CC rate in those obtaining ROSC vs those not obtaining ROSC
	Mean (SD) CC rate, ROSC vs no ROSC: 109.0 (8.4) vs 110.0 (9.7), p=ns

	De Roos et al 2022
3
	Belgium (2013-2020)

Observational, prospective
	n=47
OHCA
> 18 years

Mean (SD) age 64 years (16.1)

Intubated patients with EtCO2 measurements
	CC rate in those achieving ROSC vs not achieving
	Mean (SD) CC rate in those achieving ROSC vs not achieving: 117.7/min (9.2) vs 113.8/min (8.3), p=0.118

	Other outcomes

	Edelson et al 2006 13
	USA and Norway (2002-2005)

Observational, prospective
	n=60: n=27 IHCA (USA);
n=33 OHCA (Norway)

“Adult”, mean (SD) age 65 years (16)
VF was first rhythm shocked

n=49 where CC rate data available
	CC rate in first shock success (organised rhythm for at least 5s) vs first shock failure groups
	Mean (SD) CC rate, first shock success vs failure: 114/min (17) vs 120/min (23), p=0.31

	INFANTS AND CHILDREN

	Berg et al 2023
34

	USA (2016-2021)

Observational, prospective

Patients enrolled in ICU-RESUS interventional trial
	n=413 (242 survivors, 171 non survivors)
IHCA on PICU

Term infants (37 weeks+ to 18 years)
	CC rate in survivors vs non survivors

Unadjusted analyses in paper mostly concerned with the effect of DBP on outcomes
	Median CC rate, survivors to hospital discharge vs non-survivors): 121/min (IQR 112–130) vs 121/min (IQR 112–128), p=0.429

	Physiological outcomes

	Taeb et al 2018
42
	USA (2016-2017)

Observational, prospective
	n=17
IHCA in PICU
Median (IQR) 5.5 months (1-28) for standard CPR group (n=11); median 2.5 months (IQR 12days to 11 months) for eCPR group
	CC rate epochs in patients for whom EtCO2 >15mmHg vs EtCO2 <15mmHg

Primarily a study comparing eCPR vs standard CPR
	Median (IQR) CC rate epochs, EtCO2 >15mmHg vs EtCO2 <15mmHg: 108/min (93–120/min) vs 132/min (114–144/min), p < 0.001

EtCO2 <15 mm Hg in 92% of epochs where CC rate>120/min.

	Morgan et al 2024
37
	USA (2019-2021)

Observational, prospective

Patients enrolled in ICU-RESUS interventional trial
	n=181
IHCA in PICU

Term infants (37 weeks+ to 18 years)

	CC rate in group achieving average EtCO2 in first 10 mins of CPR of >20mmHg (n=96) vs <20mmHg (n=85)
	Mean CC rate, ETCO2 >20mmHg vs <20mmHg: 117.7/min (IQR 108.8-125.5) vs 117.9/min (IQR 109.5-125.1), p=0.899





	CHEST COMPRESSION DEPTH

	Author, year
	Design, country, year
	Population
	Intervention / Comparator
	Key findings

	ADULTS

	Survival with favourable neurological function

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC depth in survivors to hospital discharge with favourable neurological outcome (CPC 1-2) vs survivors to hospital discharge without favourable neurological outcome (CPC 3-5)
	Mean CC depth in survivors to hospital discharge with CPC 1-2 vs survivors to hospital discharge with CPC 3-5: 53.5mm (95% CI 49.9-57.1) vs 48.9mm (95% CI 47.7-50.1), difference 4.6mm (95% CI 0.9-8.3)

	Survival to hospital discharge / 30 days / one month

	Järvenpää et al 2024 18
	Finland (2018-2021)

Observational, retrospective analysis of prospectively collected data
	n=181
OHCA, EMS-treated, 2+ mins of data available
> 18 years

	CC depth in survivors to 30 days vs non-survivors in binary logistic regression analysis (univariate analysis)
Mean (SD) CC depth, 30-day survivors vs non survivors: 5.1cm (1.3) vs 5.6cm (0.8), OR 0.98 (0.94-1.02), p=0.088


	Mean (SD) CC depth, 30-day survivors vs non survivors: 5.1cm (1.3) vs 5.6cm (0.8), OR 0.98 (0.94-1.02), p=0.088

	Stiell et al 2012 30
	USA and Canda (2006-2009)

Observational, post-hoc analysis of data from ROC
	n=1029
OHCA
Non-traumatic, EMS-treated
> 18 years
	CC depth in survivors to hospital discharge vs non-survivors
	Median (IQR) CC depth, survivors to hospital discharge vs non-survivors: 39mm (34-46) vs 37mm (31-43), p=0.079

	Vadeboncoeur et al 2014 32
	USA (2008-2011)

Before-and-after study
	n=418
OHCA
Presumed cardiac aetiology
> 18 years
	CC depth in survivors to hospital discharge vs non-survivors

	Mean CC depth, survivors to hospital discharge vs non-survivors: 53.6mm (95% CI 50.5-56.7) vs 48.8mm (95% CI 47.6-50.0), difference 4.8mm (95% CI 1.5-8.2)

	Survival to ED or hospital admission / similar

	Bohn et al 2011 9
	Germany (2007-2009)

RCT – allocation to feedback mechanisms
	n=300
OHCA
All aetiologies
> 18 years

	CC depth in those surviving to ED admission (ROSC at least 20 mins) vs those not surviving to ED admission
	Mean (SD) CC depth, survival to ED admission vs not: 4.74cm (0.86) vs 4.84cm (0.93), p=0.31

	ROSC

	De Roos et al 2022
3
	Belgium (2013-2020)

Observational, prospective
	n=47 
OHCA
> 18 years

Mean (SD) age 64 years (16.1)

Intubated patients with EtCO2 measurements
	CC depth in those achieving ROSC vs not achieving
	Mean (SD) CC depth in those achieving ROSC vs not achieving: 57.5mm (11.7) vs 57.5mm (9.2), p=0.997





	Other outcomes
	
	
	
	Other outcomes

	Edelson et al 2006 13
	USA and Norway (2002-2005)

Observational, prospective
	n=60: n=27 IHCA (USA);
n=33 OHCA (Norway)

“Adult”, mean (SD) age 65 years (16)
VF was first rhythm shocked

n=47 where CC depth data available
	Mean CC depth in first shock success (organised rhythm for at least 5s) vs first shock failure groups
	Mean (SD) CC depth, first shock success vs failure: 39mm (11) vs 29mm (10), p=0.004


	INFANTS AND CHILDREN

	Physiological outcomes

	Morgan et al 2024
37
	USA (2019-2021)

Observational, prospective

Patients enrolled in ICU-RESUS interventional trial
	n=62
IHCA in PICU

Term infants (37 weeks+ to 18 years)

	CC depth in group achieving average EtCO2 in first 10 mins of CPR of >20mmHg (n=38) vs <20mmHg (n=24)
	Mean CC depth, ETCO2 >20mmHg vs <20mmHg: 
34.26mm (95% CI 24.75-45.21) vs 32.10mm (95% CI 21.82-53.70), p=0.960




AHA	American Heart Association
AOR	adjusted odds ratio
ARR	adjusted relative risk
CC	chest compressions
CCF	chest compression fraction
CI	confidence interval
CPC	Cerebral Performance Category
CT	Computed Tomography
DBP	diastolic blood pressure
eCPR	extracorporeal cardiopulmonary resuscitation
ED	Emergency Department
EMS	Emergency Medical Services
EtCO2	end-tidal carbon dioxide
min	minute
MAP	mean arterial pressure
mmHg	millimetres of mercury
MRS	Modified Rankin Score
IHCA	in-hospital cardiac arrest
OHCA	out-of-hospital cardiac arrest
OR	odds ratio
PEA	pulseless electrical activity
(P)ICU	(paediatric) Intensive Care Unit
RCT	Randomised Controlled Trial
ROSC	return of spontaneous circulation
ROC	Resuscitation Outcomes Consortium
SALS	Smart Advanced Life Support (registry)
SBP	systolic blood pressure
SD	standard deviation
SE	standard error
VF	ventricular fibrillation
VT	ventricular tachycardia

