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FIGURE 1. Pooled analysis of proportions random effects from anesthesia-related cardiac arrest. A - High-HDI pre-1990s: 0.000226 (95% CI: 0.000117 to 0.000371); B - Low-HDI pre-1990s: 0.000925 (95% CI: 0.000203 to 0.00217); C - High-HDI 1990s-2010s: 0.000072 (95% CI: 0.000047 to 0.000103); D - Low-HDI 1990s-2010s: 0.000449 (95% CI: 0.000241 to 0.000722).
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FIGURE 2. Pooled analysis of proportions random effects from totally anesthesia-related cardiac arrest. A - High-HDI pre-1990s: 0.000188 (95% CI: 0.000104 to 0.000297); B - Low-HDI pre-1990s: 0.000463 (95% CI: 0.000134 to 0.00099); C - High-HDI 1990s-2010s: 0.000048 (95% CI: 0.000025 to 0.000078); D - Low-HDI 1990s-2010s: 0.000158 (95% CI: 0.000057 to 0.000311).
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FIGURE 3. Pooled analysis of proportions random effects from contributory anesthesia-related cardiac arrest. A - High-HDI pre-1990s: 0.000213 (95% CI: 0.000113 to 0.000345); B - High-HDI 1990s-2010s: 0.000049 (95% CI: 0.000007 to 0.000126); C - Low-HDI 1990s-2010s: 0.000285 (95% CI: 0.000078 to 0.000619).
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FIGURE 4. Pooled analysis of proportions random effects from perioperative cardiac arrest. A - High-HDI pre-1990s: 0.000813 (95% CI: 0.000506 to 0.001194); B - Low-HDI pre-1990s: 0.001644 (95% CI: 0.000154 to 0.004712); C - High-HDI 1990s-2010s: 0.000618 (95% CI: 0.00051 to 0.000736); D - Low-HDI 1990s-2010s: 0.001994 (95% CI: 0.001089 to 0.003169).
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	Investigator and year of publication
	Data source and study period
	Median year
	HDI

 average
	Primary outcome
	Weight %
	Cardiac arrest
	Patients


	Excluded

	Ahmed et al.1

2008
	Single University Hospital

Audit - Pakistan

1992-2006
	1999
	0.527
	Cardiac arrest in OR and PACU
	1: 9.4

2: 19.1

3: 27.1

4: 27.0
	1: 42

2: 17

3: 9

4: 8


	140,384


	Cardiac surgery

	An et al.2

2011
	Single University Hospital

Database - USA

1989-2001
	1995
	0.949
	Cardiac arrest in OR
	1: 6.5

2: 8.7

4: 20.6
	1: 23

2: 1

4: 1


	218,274


	Cardiac surgery

Patients less than 20 years



	Aroonpruksaul et al.3

2002
	Single Hospital

Questionnaire - Thailand

1999-2001
	2000
	0.765
	Cardiac arrest within 2 days
	1: 9.3

2: 18.3

3: 24.0

4: 25.7
	1: 42

2: 22

3: 4

4: 18


	50,952


	-

	Aubas et al.4

1991
	Single University Hospital

Chart review - France

1978-1982


	1980
	0.974
	Cardiac arrest in OR and PACU
	1: 4.6

2: 8.7
	1: 186

2: 29
	102,468


	-

	Biboulet et al.5

2000
	Single University Hospital

Database - France

1989-1995
	1992
	0.974
	Cardiac arrest within 12 hours
	1: 6.1

2: 7.5

3: 11.8

4: 19.5
	1: 26

2: 11

3: 3

4: 8


	101,769


	ASA V patients

	Bomar et al.6

1960
	Single General Hospital

Not stated - USA

1956-1960


	1958
	0.961
	Cardiac arrest in OR
	1: 4.6
	1: 33
	68,918


	-

	Bonica et al.7

1952
	Three General Hospitals

Hospital statistics - USA

1945-1950


	1948
	0.961
	Cardiac arrest in OR
	1: 4.5

2: 8.2

4: 15.8
	1: 13

2: 8

4: 8
	46,100


	-

	Braz et al.8

1999
	Tertiary University Hospital

Database - Brazil

1988-1996
	1992
	0.769
	Cardiac arrest in OR and PACU
	1: 9.4

2: 18.6

3: 24.6
	1: 184

2: 21

3: 21
	58,553


	-

	Braz et al.9

2006
	Tertiary University Hospital

Database - Brazil

1996-2005
	2001
	0.761
	Cardiac arrest in OR and PACU
	1: 9.3

2: 18.4

3: 24.2

4: 25.8
	1: 186

2: 18

3: 10

4: 8


	53,718


	-

	Brizzolara & Silvani10

1958
	Single Hospital

Not stated - USA

1946-1957


	1952
	0.961
	Cardiac arrest in OR
	1: 4.5
	1: 15
	35,386


	-

	Charuluxananan et al.11

2005
	Multicentric - 20 Hospitals

Prospective data collection - Thailand

2003-2004


	2004
	0.784
	Cardiac arrest and death within 24 hours
	1: 9.4


	1: 504
	163,403


	-

	Chopra et al.12

1990
	Single University Hospital

Examination of reports - Netherlands

1978-1987


	1983
	0.984
	Cardiac arrest and death in OR
	1: 4.6

2: 8.7

4: 18.0
	1: 29

2: 29

4: 13
	113,074


	Cardiac surgery

	Clemensen & Jorgensen13

1988
	Single General Hospital

Database - Denmark

1966-1985


	1976
	0.971
	Cardiac arrest in OR
	1: 4.6

2: 9.0
	1: 188

2: 9
	372,252


	-

	Cohen et al.14

1986
	Single University Hospital

Database - Canada

1975-1983


	1975
	0.983
	Cardiac arrest and death in OR and PACU
	1: 4.6
	1: 137
	112,721


	-

	Dam & Vimtrup15

1967
	Single Hospital

Database - Denmark

1955-1965


	1960
	0.971
	Cardiac arrest and death in OR
	1: 4.6

2: 8.7
	1: 106

2: 13
	124,990


	-

	Delègue et al.16

1972
	Single University Hospital

Chart review - France

1967-1970


	1969
	0.974
	Cardiac arrest and death in OR
	1: 4.3
	1: 29
	14,042


	-

	
	
	
	
	
	
	
	
	

	Ellis et al.17
2014
	Single University Hospital

Database - USA

1999-2009
	2004
	0.934
	Cardiac arrest within 24  hours
	1: 6.5

2: 8.7

3: 14.1

4: 20.6
	1: 160

2: 37

3: 14

4: 23


	217,365
	

	Girardi & Barie18

1995
	Tertiary University Hospital

Chart review  - USA

1986-1994
	1990
	0.951
	Cardiac arrest and death in OR
	1: 6.4

2: 8.3

3: 13.3

4: 20.3
	1: 24

2: 1

3: 1

4: 0


	162,661


	Cardiac surgery

Traumatic cases

	Goswami et al.19

2012
	Multicentric - 304 Hospitals

Prospective data collection - USA

2005-2007
	2006
	0.953
	Cardiac arrest and death in OR
	1: 6.7
	1: 262
	362,767


	Cardiac surgery

Trauma cases

Patients less than 16 years



	Gupta et al.20

2009
	General Teaching Hospital

Questionnaire - India

2006-2007
	2007
	0.612
	Cardiac arrest and death within 24  hours
	1: 9.0

2: 14.3

4: 21.4
	1: 41

2: 11

4: 11


	14,134


	-

	Habek et al.21

2011
	Single University Hospital

Not stated - Croatia

1960-1970


	1965
	0.76
	Cardiac arrest in OR
	1: 33.1
	1: 5
	13,047


	-

	Hovi-Vander et al.22

1980
	Multicentric - 68 Hospitals

Database - Finland

1975


	1975
	0.967
	Cardiac arrest and death within 3 days
	1: 4.6
	1: 89
	338,934


	-

	Irita et al.23

2004
	Multicentric - 712 Hospitals

Questionnaire - Japan

2002


	2002
	0.938
	Cardiac arrest in OR


	1: 6.8

2: 9.9

3: 16.5
	1: 739

2: 48

3: 48
	1,277,045


	-

	Iwasaki et al.24

2001
	Single Hospital

Database - Japan

1981-1999


	1990
	0.964
	Cardiac arrest in OR
	1: 5.9

2: 6.8
	1: 62

2: 7
	73,802


	Cardiac surgery

	Jedrzejczyk  & Nowicki25

1974
	Single Hospital

Not stated - Poland

1962-1971
	1967
	0.91
	Cardiac arrest and death in OR
	1: 4.1
	1: 17
	9,326


	-

	Kahn et al.26

1979
	Single Hospital

Chart review - USA

1953-1977


	1965
	0.961
	Cardiac arrest and death  within 24  hours
	1: 4.3
	1: 19
	17,859


	-

	Karalliedde et al.27
1975
	General Hospital

Not stated - Sri Lanka

1972-1973
	1973
	0.789
	Cardiac arrest and death in OR and PACU
	1: 32.8

2: 46.1

3: 100
	1: 13

2: 4

3: 4
	9,690


	-

	Kawashima et al.28
2003
	Multicentric - 714  Hospitals

Questionnaire - Japan

2001


	2001
	0.932
	Cardiac arrest and death within 7 days
	1: 6.8

2: 9.9

3: 16.5
	1: 786

2: 50

3: 50
	1,284,957


	Cardiac surgery

	Kawashima et al.29

2003
	Multicentric - 279 Hospitals

Questionnaire - Japan

1994-1998


	1996
	0.932
	Cardiac arrest and death within 7 days
	1: 6.9

2: 10.0

3: 16.8
	1: 1713

2: 337

3: 237
	2,363,038


	-

	Kawashima et al.30
2002
	Multicentric - 467 Hospitals

Questionnaire - Japan

1999


	1999
	0.928
	Cardiac arrest and death within 7 days
	1: 6.8
	1: 518
	793,847


	-

	Keenan & Boyan31
1991
	Tertiary University Hospital

Database - USA

1968-1988


	1978
	0.961
	Cardiac arrest in OR
	1: 4.6

2: 8.9

3: 31.1
	1: 798

2: 36

3: 36
	241,943


	-

	Kubota et al.32
1994
	Tertiary University Hospital

Database - Japan

1962-1992


	1977
	0.966
	Cardiac arrest and death in OR
	1: 4.6
	1: 4
	85,708


	Cardiac surgery

Organ transplantation

Major neonatal surgery

	Liu & Koh33
2003
	Tertiary University Hospital

Questionnaire - Singapore

1999-2001


	2000
	0.884


	Critical incidents in OR and PACU
	1: 4.9
	1: 7
	31,000


	-

	Madzimbamuto & Chiware34

2001
	Two Teaching Hospitals

Audit - Zimbabwe

2000


	2000
	0.551
	Critical incidents in OR and PACU


	1: 9.0


	1: 9
	14,165
	-

	
	
	
	
	
	
	
	
	

	Minuck et al.35

1976
	Single General Hospital

Chart audit - Canada

1965-1974
	1970
	0.983
	Cardiac arrest in OR
	1: 4.6

2: 8.6

3: 26.9

4: 17.7
	1: 70

2: 42

3: 22

4: 20


	94,953


	-

	Morita et al.36

2002
	Multicentric - 536 Hospitals

Questionnaire - Japan

2000


	2000
	0.933
	Cardiac arrest and death within 7 days
	1: 6.8

2: 9.7
	1: 604

2: 49
	910,757


	-

	Murakawa & Matsuki37

1991
	Single Hospital

Hospital statistics – Japan

1983-1989
	1986
	0.996
	Cardiac arrest and death in OR
	1: 4.2

2: 6.6

3: 11.4

4: 10.4
	1: 11

2: 0

3: 0

4: 0


	13,278


	Cardiac surgery

	Newland et al.38

2002
	Single University Hospital

Database - USA

1989-1999
	1994
	0.95
	Cardiac arrest within 24  hours
	1: 5.9

2: 6.7

3: 10.5

4: 18.8
	1: 144

2: 15

3: 5

4: 10


	72,959


	-

	Olsson & Halen39

1988
	Single Hospital

Database - Sweden

1976-1984
	1976
	0.987
	Cardiac arrest in OR
	1: 4.6

2: 8.9

4: 19.0
	1: 170

2: 115

4: 115


	250,543


	-

	Pedersen & Johansen40

1988
	Single University Hospital

Prospective survey - Denmark

1986-1987


	1987
	0.974
	Cardiac arrest and death in OR
	1: 4.0

2: 5.4
	1: 5

2: 5
	7,306


	-

	Pottecher et al.41

1984
	Multicentric study - 460 Hospitals

National prospective survey - France

1978-1982
	1980
	0.971


	Cardiac arrest within 24  hours
	1: 4.6

2: 8.9

3: 30.4

4: 18.8
	1: 458

2: 119

3: 58

4: 61


	198,103


	-

	Ruiz Neto & Amaral42

1986
	Single University Hospital

Review of medical records - Brazil

1982-1984


	1983
	0.784
	Cardiac arrest in OR
	1: 33.9

2: 53.8
	1: 205

2: 74
	51,422


	Cardiac surgery

	Rukewe et al.43
2014
	Single University Hospital

Retrospective survey - Nigeria

2005-2010


	2008
	0.47
	Cardiac arrest within 24  hours
	1: 9.0


	1: 31
	12,143
	

	Sanusi et al.44

2001
	Single University Hospital

Retrospective survey - Nigeria

1994-1998


	1996
	0.416
	Cardiac arrest in OR
	1: 8.6

2: 10.7
	1: 35

2: 9
	6,356


	-

	Sebbag et al.45
2013
	Single University Hospital

Prospective survey - Brazil

2007


	2007
	0.813
	Cardiac arrest in OR
	1: 5.2
	1: 52
	40,379
	Cardiac surgery

	Sprung et al.46

2003
	General Hospital

Database - USA

1990-2000


	1995
	0.95
	Cardiac arrest in OR and PACU
	1: 6.7

2: 9.5
	1: 223

2: 24
	518,294


	Cardiac surgery

	Tajiri et al.47

1999
	Single University Hospital

Database - Japan

1988-1999


	1994
	0.964
	Cardiac arrest in OR
	1: 4.4

2: 3.9
	1: 31

2: 9
	22,746


	Cardiac surgery

	Tennant et al.48

2009
	Single University Hospital

Database - Jamaica

2004-2005


	2005
	0.73
	Anaesthetic morbidity and mortality within 6  hours
	1: 7.8
	1: 2
	3,185


	Obstetric patients

Private patients

	Tikanen & Hovi-Vander49

1995
	Multicentric - 59 Hospitals

Database - Finland

1986


	1986
	0.967
	Cardiac arrest and death within 3 days
	1: 4.6
	1: 68
	325,585


	-

	Tiret et al.50

1986
	Multicentric - 460 Hospitals

Prospective questionnaire - France

1978-1982


	1980
	0.974
	Cardiac arrest and death within 24  hours
	1: 4.6

2: 8.9
	1: 59

2: 17
	198,103


	-

	Ugwu et al.51

2000
	Single University Hospital

Chart audit - Nigeria

1993-1997


	1995
	0.424
	Cardiac arrest and death in OR
	1: 9.2
	1: 40
	24,860


	-

	Wu et al.52

1997
	Single Hospital

Database - Taiwan

1992-1995


	1994
	-
	Cardiac arrest and death within 7 days
	-
	1: 46

2: 10

3: 10
	104,600


	-

	Zürn & König53

1958
	Single Hospital
Not stated - German

1948-1958
	1953
	0.967
	Cardiac arrest 
	1: 4.5
	1: 31
	32,100


	-


HDI: Human Development Index, score range from 0 to 1, which represents, respectively, the lowest and highest levels of development -: information unavailable; OR: operation room; PACU: postanesthesia care unit; Weight (%): study weight contribution to meta-analysis effect size; 1: perioperative cardiac arrest; 2: anesthesia-related cardiac arrest; 3: totally anesthesia-related cardiac arrest; 4: contributory anesthesia-related cardiac arrest.
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