Supplemental Table 1 Search strategy Pubmed (n = 3148)

Searches Results

1 “Feedback”[MESH)] or “feedback device” or [(“real-time” or “real time” or 317553
“visual” or “audio” or “audio-visual” or “audio visual” or “automated”)
and (“feedback” or “device” or “measur” or “monitor*”)] or “feedback” or

“quality improvement” [MESH]

2 "Heart arrest"[MESH)] or "out-of-hospital cardiac arrest"[MESH] or "death, 359666
sudden, cardiac"[MESH] or "cardiopulmonary resuscitation"[MESH] or
"heart massage'[MESH] or "resuscitation"'[MESH] or "cardiac arrest" or
"CPR" or (cardia* or heart or circulat* or cardiopulmonary* or
"cardio-pulm*") and (arrest* or death* or standstill* or attack* or resuscit*)

or "in-hospital cardiac arrest" or '"resuscitation" or 'cardiopulmonary

resuscitation"
4 “Manikin” or “simulation” 476890
5 #1 and #2 3786
6 #5not #4 3148

CPR: Cardiopulmonary resuscitation.



Supplemental Table 2 Risk of bias in randomized controlled trials

Ref. Selection bias Attrition bias Reporting bias Performance bias Detection bias

Allocation

Randomization concealment

Medium risk-19%  of Medium Low risk-outcome
Low
Low patients were excluded risk-participants assessors blinded
Goharani Low risk-cluster risk-reported
risk-randomiz from analysis due to blinded to assignment. to assignment and
et al®® randomized positive  and
ed externally incomplete data  or Healthcare  provider was not present
2019 trial neutral
to conceal logistical impediment to not blinded due to during CPR
outcomes
data collection ethical concerns intervention

High risk-CPR process
High risk-healthcare High risk-unclear

Low risk information was missing Low risk.
provider not blinded if outcome
Low risk-cluster randomized from 26% of patients Reported,
Hostler et to intervention. assessors were
randomized from external enrolled. Audible positive  and
alt*€1 2011 Unclear if participants blinded to
controlled trial statistician feedback was muted in neutral

were  blinded  to participant
multiple times 14% of cases in the outcomes
assignment assignment
exposure cohort




High risk-42% of Medium Low risk-outcome

Low
Low patients were excluded risk-participants assessors blinded
Vahedian- Low risk-cluster risk-reported
risk-randomiz from analysis due to blinded to assignment. to assignment and
Azimi et randomized positive  and
ed externally incomplete data  or Healthcare  provider was not present
al212020  trial neutral
to conceal logistical impediment to not blinded due to during CPR
outcomes
data collection ethical concerns intervention
Medium Medium risk-16%  of Medium Low risk-outcome
Low
Low risk-single patients were ultimately risk-participants assessors blinded
Vahedian- risk-reported
risk-randomize blind, excluded from analysis blinded to assignment. to assignment and
Azimi et positive  and
d controlled randomized due to incomplete data Healthcare  provider was not present
allP12016 neutral
trial to patient and or logistical impediment not blinded due to during CPR
outcomes
data analyzer to data collection ethical concerns intervention

CPR: Cardiopulmonary resuscitation.



Supplemental Table 3 Risk of bias in included studies using the

Newcastle-Ottawa scale

Ref. Selection

study group

of study group outcome

of Comparability Assessment of Overall

Abella et all?l 4
2007

Bobrow et all®l 3
2013

Couper et al®®3
2015

Crowe et al*l3
2015
Kramer-Johans 4
en et all?712006
Lakomek et 4
all*71 2020

Lukas et al®13
2012

Park et al®l4
2018

Sutton et al®3

2014

1

2

7-low risk

7-low risk

6-low risk

7-low risk

6-low risk

6-low risk

7-low risk

8-low risk

5-medium risk
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Supplemental Figure 1 Funnel plots. A: Return of spontaneous circulation; B:
Survival to hospital discharge; C: Chest compression rate; D: Chest

compression depth.

A Study Cases Total Prevalence  95% C.I.
Park 2018 1172 12670 008 [008:010] @
JoKramer-Johansen 2006 B8 358 0.18 [0.18; 0.24] L
Bobrow 2013 113 484 0.23 [0.20:0.27] -
ahadian-Azimi 2020 6 22 0.27 [0.13;0.49] o
Couper 2015 160 400 0.40 [0.35; 0.45] =
Crowe 2015 42 101 0.42 [0.32;0.51] —
Abella 2007 B7 158 043 [0.35;0.51] i
Hostler 2011 706 1586 045 [0.42;0.47] .
Lukas 2012 316 638 0.50 [0.486; 0.53] I
Suttan 2014 4 a 0.50 [0.20; 0.80] —_——
Vahedian-Azimi 2016 43 B8O 0.54 [0.43; 0.64) | ——
Lakomek 2020 108 197 0.54 [0.47;0.61] L.
Goharani 2019 491 900 0.55 [0.51;0.58] .-
Random effects model . 0.37 [0.23; 0.54) ———
Haterogeneiy: i° = 100%, t° = 1.5753, 7, = 2815.07 (p = 0) J : L L !
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Supplemental Figure 2 Overall survival. A: Results of pooled return of

spontaneous circulation analysis; B: Funnel plot with Egger’s test.

Subgroup Risk Ratio RR 95%-Cl
in-hospital |

Abella_2007 .5 1.11 [0.75; 1.65]
Vahedian-Azimi_2020 — 2.00 [0.46, 8.78)
Goharani_2019 | 1.57 [1.38; 1.78]
Vahedian-Azimi_2018 i 2.07 [1.30; 3.29]
Couper_2015 = 1.08 [0.85; 1.37]
Crowe_2015 e 117 [0.73; 1.85]
Sutton_2014 ———————— 3.00 [0.50; 17.95]

Random effects model CS’ 1.38 [1.06; 1.80]
7% = 54% [0%: 80%), 2 = 12.99 (p = 0.04) |

out-of-hospital |
JoKramer-Johansen_2006 HE 1.32 [0.86; 2.04]

Hostler_2011 0.99 [0.89; 1.10]
Lakomek_2020 - 0.88 [0.68; 1.14]
Bobrow_2013 - 0.87 [0.63; 1.21]
Lukas 2012 1.09 [0.93; 1.28]
Park_2018 5 1.15 [1.03; 1.28]
Random effects model -3 1.04 [0.91; 1.19]
I = 39% [0%: T6%), 72 = 8.15 {p = 0.15) |
Fixed effects (plural) model '0 1.10 [1.00; 1.21]
Prediction interval r— [0.68; 2.01)
1# = 74% [55%: B5%], ¥- = 5.68 (p = 0.02) T T I
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Supplemental Figure 3 Return of spontaneous circulation subgroup

analysis-location of cardiac arrest.



A Subgroup Risk Ratio RR 95%-CI

subgroups = Not RCT

Jokramed-Johansen_2008 l— 1.32 [0.BE; 2.04)
Abella_2007 -~ 141 (075 1.65)
Liakoamek_2020 #* 0.88 068, 1.14]
Coupar_2015 = 1.08 [0.85; 1.37]
Bobrow_2013 - 087 063 1.21)
Crowa_2015 ~p— 147 073 1.85)
Sutton_2014 — 3,00 [0.50; 17.85]
Lukas_2012 ’ 108 |0.83; 1.28]
Park_201E 115 [1.03; 1.28]
Random effects model 3 1.07 [0.95: 1.27)
= 0% 0%; BE%], 1 = 7.48 (p = 0.49)
subgroups = RCT
Hasthar_2011 098 (D89, 1.10]
Vahedsan-Azims_2020 ————— 200 [0.46; B.7H]
Goharan_2018 1.57 [1.38, 1.78)
Vaheman-Azim_2016 —— 207 {130, 3.29)
Random efivcts model = 1,43 [0.83; 2.47]
F = 1% [B1%; 0% ) = 3477 (p < 0.0)
Fixed affocts (plural] mode! e 140 [1.00; 1.22]
Prediction interval — B [0.67; 2.03]
1aT4% [55%: BERL 1) = 24T (p=012) |
Tt bor subsaious diffarences: o =012 01 05 1 2 10

B Subgroup Risk Ratio RR S5%-C1
subgroups = Europe
JokKramer-Johansen_2006 l—- 1.32 086 204)
Lakomaek_2020 & 088 (0E8; 1.14)
Couper_2015 = 1,08 [0.BS; 1.37)
Lukas_2012 1.08 [0.83; 1.28)
Random effects madel = 1.06 [0.85: 1.32]
1= 7% | 0% BE%) 1y = 321 {p = 0.36)
subgroups = Middle East'Asia
Wishadian-Azimi_ 2020 - 200 |04, B.7E)
Goharani_2018 1.57 [1.38; 1.78]
Wahedian-Azimi_2016 —— 207 [1.30; 3.29)
Park_2018 115 [1.03; 1.28)
Random effects madel = 147 [0.87; 2.22]
FF = B3% [S8%: BY%). ] = 17.4 (p < 0.01)
subgroups = North America
Abella_2007 - 141 075, 165
Haatiar_2011 . 0.90 |0.89; 1.10)
Bobrow_2013 . 087 063 121)
Crows_2015 i 147 [0.73; 1.85)
Sutton_2014 - = 3.00 [0.50; 17 &5]
Random effects madel 1.04 [0.78; 1.37]
1= 0% | 0%; 7). 3; = 285 {p = 058)
Fixed atfects (plural] medel 141 [1.00; 1.23)
Prediction interval X e 5 [0.67; 2.03]
I = Ta% [55%: BS%). 13 = 6.80 (p = 0.08) | 1
Tist for subgroup differences: p =006 01 051 2 10
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Supplemental Figure 4 Subgroup analysis. A: Study type; B: Region.

Subgroup Risk Ratio RR 95%.-CI
in-hospital

Aballa_2007 098 [0.35; 2.78]
Vahedian-Azimi_2020 2.00 [0.85; 4.73)
Goharani_2019 - 1.90 [1.60; 2.25]
Couper_2015 —r 0.76 [0.47; 1.24]
Crowe_2015 ——— 212 [0.41; 11.07]
Sutton_2014 ] 1.00 [0.09; 11.03]
Random effects model 1.38 [0.85; 2.24]

I = 63% [11%; 85%], x; = 13.63 (p = 0.02)

out-of-hospital
JoKramer-Johansen_2006
Hostler_2011

147 [0.48; 4.54]
091 (069 1.19]

Bobrow_2013 e 1.60 [0.95; 2.70]
Park_2018 - 1.00 [0.90; 1.11]
Random effects model -=J} 1.07 [0.73; 1.58]

I = 27% [ 0%: 73%], of = 4.14 (p = 0.25)

Fixed effects (plural) model =8 1.15 [0.94; 1.41]
Prediction interval et [0.62; 2.43]
I* = 82% [68%: 90%], 7; = 1.27 (p = 0.26) T T 1

0.1 05 1 2 10
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Supplemental Figure 5 Subgroup analysis of survival to hospital discharge



by location of cardiac arrest.

Intervention Control
A Author H Mean 5D N Mean 5D Risk Ratio - CC_Rate ] 95% €I waight
Hostler_2011 604 10390 0.50 570 108.00 070 B.00 [-8.44;-7.74) 12.6%
Babrow_2013 252 10567 3.73 232 12800 448 543 [582 505 126%
Coupar_2015 170 11573 10.75 230 126.60 16,82 0.75 [-0.96; -0.55) 12.6%
JoKramer-Johansen_2008 108 108.00 12.00 176 121.00 18.00 075 [-1.00; -0.50] 12.6%
Sutten_2014 4 11133 TB4 4 12433 2403 L 063 208 082 11.9%
Lakomek_2020 103 118.15 888 B4 12206 924 ' 042 [0.70;0,14] 12.6%
Abalia_2007 101 100,00 13.00 55 104.00 1800 . 027 (060, 0.08) 12.6%
Crowe_2015 49 12467 382 B2 12500 457 008 (047 0.31] 126%
Overall effect i : | -2.06 [-4.58; 0.45] 100.0%
Prediction interval —— [-9.83; 571]
Hetdroganeity: I° = 100% [100%; 100%). p = 0 1
-] /] -}
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Supplemental Figure 6 Compression rate. A: Forest plot; B: Proportion of

compressions that fell within the American Heart Association Guidelines.



Intervention Control

A Author N Mean SD N Mean SD Risk Ratio - CC_Depth g 95% €1 waight
Couper_2015 170 48.83 10.0% 230 5042 23.93 . <008 [0.28:012] 12.8%
Abelia_g007 101 44.00 1000 55 43.00 12.00 , 009 [0.24:042] 12.7%
Lakomek_2020 103 5466 791 93 5249 11.84 022 [0.08;050] 12.7%
Jokramer-Johansen_2006 108 3800 500 176 3400 9.00 052 |0.27.078] 12B%
Sutton_2014 44800 400 4 4200 11.00 —i 063 [0.82:208] 11.0%
Crowe_2015 4% B1.57 435 52 4670 570 = 287 (231,343 125%
Bobrow_2013 252 5470 246 232 4521 266 371 (349, 400] 127%
Heatlar_2011 529 3860 040 467 3780 040 4.50 |4.26;4.73] 12.8%
Overall affect 3 & — 1.57 [ 0.02; 3.11] 100.0%
Prediction interval L — [-347; 6.30]

i T e

Heteroganeity: 1* = B9% (98%; 100%)], p < 0.01
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Supplemental Figure 7 Compression depth. A: Forest plot; B: Proportion of

compressions that fell American Heart Association Guidelines.



