Supplementary Information 
Table S1. Comparison of the analytic cohort with the adults excluded because of interhospital transfer
	Variable
	Overall
(n = 15,017)
	Analytic cohort
(n = 13,540)
	Excluded for transfer
(n = 1,477)
	P value

	Time of arrest
	
	
	
	

	Daytime call
	8,695 (57.9)
	7,700 (56.9)
	995 (67.4)
	<0.001

	Nighttime call
	6,322 (42.1)
	5,840 (43.1)
	482 (32.6)
	

	Demographics and arrest characteristics
	
	
	
	

	Age, years, mean ± SD
	68.1 ± 15.7
	68.5 ± 15.6
	64.6 ± 16.3
	<0.001

	Male sex
	9,826 (65.4)
	8,856 (65.4)
	970 (65.7)
	0.837

	Witnessed arrest
	9,069 (60.4)
	8,133 (60.1)
	936 (63.4)
	0.014

	Bystander CPR
	7,686 (51.2)
	7,009 (51.8)
	677 (45.8)
	<0.001

	Initial shockable rhythm
	2,833 (18.9)
	2,486 (18.4)
	347 (24.3)
	<0.001

	Public location
	3,670 (24.4)
	3,302 (24.4)
	368 (24.9)
	0.654

	Prehospital ROSC
	2,072 (13.8)
	1,730 (12.8)
	342 (23.2)
	<0.001

	Total CPR duration, min, median (IQR)
	50 (38-63)
	50 (38-62)
	58 (42-77)
	<0.001

	COVID-19 pandemic period
	3,898 (26.0)
	3,718 (27.5)
	180 (12.2)
	<0.001

	Prehospital process
	
	
	
	

	Direct medical direction
	10,390 (69.2)
	10,290 (76.0)
	100 (6.8)
	<0.001

	Advanced airway management
	10,320 (68.7)
	10,067 (74.4)
	253 (17.1)
	<0.001

	Call-to-response time, min, median (IQR)
	9 (7-11)
	9 (7-11)
	7.5 (5-11)
	<0.001

	Transport time, min, median (IQR)
	7 (5-10)
	7 (5-10)
	26 (19-60.5)
	<0.001

	On-scene time, min, median (IQR)
	13 (10-17)
	13 (10-17)
	12 (9-16)
	0.093

	Total prehospital time, min, median (IQR)
	30 (25-37)
	30 (25-37)
	35 (26-71)
	<0.001

	In-hospital care
	
	
	
	

	Coronary angiography within 24 hours
	1,641 (10.9)
	1,517 (11.2)
	124 (8.4)
	0.001

	Targeted temperature management
	1,242 (8.3)
	1,011 (7.5)
	231 (15.6)
	<0.001

	Extracorporeal membrane oxygenation
	366 (2.4)
	322 (2.4)
	44 (3.0)
	0.155

	Outcomes
	
	
	
	

	ROSC achieved
	4,388 (29.2)
	3,789 (28.0)
	599 (40.6)
	<0.001

	Survival to discharge
	1,960 (13.1)
	1,607 (11.9)
	353 (23.9)
	<0.001

	Favourable neurological outcome
	1,336 (8.9)
	1,077 (8.0)
	259 (17.5)
	<0.001


Data are n (%) unless stated otherwise. 
SD, standard deviation; CPR, cardiopulmonary resuscitation; ROSC, return of spontaneous circulation; IQR, interquartile range.
The excluded group comprised adults transferred to or received treatment from another hospital, who could not be assigned to a single institution or a single time of occurrence. 

Table S2. Estimates for a nighttime arrest under the two time anchors
	Group or outcome
	No. of patients
	Call anchor,
adjusted OR (95% CI)
	Call anchor,
unadjusted OR (95% CI)
	Arrival anchor,
adjusted OR (95% CI)
	Arrival anchor,
unadjusted OR (95% CI)

	Poor neurological outcome
	
	
	
	
	

	Whole cohort
	13,540
	1.23 (0.98-1.54)
	1.13 (1.01-1.26)
	1.25 (0.99-1.57)
	1.20 (1.04-1.38)

	Shockable rhythm
	2,486
	1.60 (1.35-1.90)
	1.27 (1.10-1.46)
	1.62 (1.36-1.92)
	1.36 (1.15-1.61)

	Non-shockable rhythm
	11,050
	0.96 (0.65-1.41)
	0.90 (0.65-1.24)
	0.93 (0.64-1.36)
	0.92 (0.67-1.27)

	Witnessed arrest
	8,133
	1.45 (1.24-1.70)
	1.25 (1.10-1.41)
	1.38 (1.12-1.70)
	1.30 (1.11-1.53)

	Unwitnessed arrest
	5,407
	0.67 (0.37-1.21)
	0.67 (0.46-0.97)
	0.85 (0.46-1.57)
	0.81 (0.55-1.19)

	Prehospital ROSC achieved
	1,730
	1.41 (1.06-1.88)
	1.19 (1.01-1.40)
	1.52 (1.15-2.00)
	1.31 (1.08-1.59)

	Prehospital ROSC not achieved
	11,810
	1.05 (0.76-1.45)
	0.89 (0.66-1.20)
	1.02 (0.78-1.33)
	0.87 (0.66-1.15)

	Resuscitation care
	
	
	
	
	

	Bystander CPR
	13,540
	1.03 (0.95-1.11)
	1.02 (0.95-1.10)
	1.02 (0.95-1.10)
	1.02 (0.95-1.09)

	Prehospital advanced airway management
	13,540
	0.92 (0.85-0.99)
	0.92 (0.85-0.99)
	0.92 (0.85-0.99)
	0.92 (0.85-0.99)

	Prehospital epinephrine administration
	13,540
	0.96 (0.89-1.04)
	1.00 (0.93-1.08)
	1.04 (0.97-1.11)
	1.07 (0.99-1.15)

	Coronary angiography
	3,377
	0.90 (0.76-1.07)
	0.87 (0.77-0.99)
	0.90 (0.76-1.07)
	0.84 (0.73-0.97)

	Coronary angiography within 24 hours
	3,377
	0.78 (0.68-0.89)
	0.76 (0.69-0.85)
	0.77 (0.67-0.88)
	0.74 (0.66-0.83)

	Extracorporeal membrane oxygenation
	3,377
	0.71 (0.56-0.89)
	0.76 (0.60-0.96)
	0.68 (0.53-0.88)
	0.80 (0.63-1.01)


OR, odds ratio; CI, confidence interval; ROSC, return of spontaneous circulation; CPR, cardiopulmonary resuscitation.
The call anchor is the time of the emergency call, and the arrival anchor is the time of emergency department arrival. The adjusted models used generalised estimating equations with the covariates listed in Supplementary Table S3 for the outcome rows and the covariates listed in Table 2 for the resuscitation care rows.




Table S3. Full multivariable model for a poor neurological outcome in the whole cohort
	Variable
	Adjusted OR (95% CI)
	P value

	Nighttime arrest (vs. daytime)
	1.231 (0.982-1.542)
	0.071

	Initial shockable rhythm (vs. non-shockable)
	0.107 (0.084-0.136)
	<0.001

	Total CPR duration, per minute
	1.087 (1.077-1.098)
	<0.001

	Age, per year
	1.047 (1.040-1.055)
	<0.001

	Male sex (vs. female)
	0.853 (0.749-0.972)
	0.017

	Bystander CPR (vs. none)
	0.951 (0.775-1.168)
	0.633

	Witnessed arrest (vs. unwitnessed)
	0.452 (0.342-0.598)
	<0.001

	Public location (vs. private)
	0.778 (0.649-0.932)
	0.007

	Hypertension
	0.741 (0.598-0.919)
	0.006

	Diabetes mellitus
	1.656 (1.348-2.033)
	<0.001

	Stroke
	1.636 (0.940-2.847)
	0.082

	Cardiac disease
	0.598 (0.463-0.771)
	<0.001

	Pulmonary disease
	1.012 (0.596-1.719)
	0.965

	Liver disease
	3.130 (1.054-9.301)
	0.040

	Malignancy
	1.169 (0.758-1.805)
	0.480

	Renal disease
	1.331 (0.849-2.085)
	0.213

	Traffic congestion
	0.782 (0.580-1.055)
	0.107


OR, odds ratio; CI, confidence interval; CPR, cardiopulmonary resuscitation. 
The model uses generalised estimating equations, accounting for institutional clustering anchored to the time of the emergency call.









Table S4. Delivery of in-hospital care at night within each stratum of recovery potential
	Coronary angiography within 24 hours

	Stratum
	Nighttime 
n (%)
	Absolute difference, %p
	Adjusted OR (95% CI)
	P value
	P for interaction

	All admitted
	573 (40.4)
	-7.83
	0.77 (0.67-0.88)
	<0.001
	　

	Shockable
	361 (64.2)
	-10.11
	0.70 (0.54-0.89)
	0.005
	0.190

	Non-shockable
	212 (24.8)
	-3.81
	0.81 (0.68-0.96)
	0.014
	　

	Witnessed
	457 (42.2)
	-7.76
	0.77 (0.66-0.91)
	0.002
	0.727

	Unwitnessed
	116 (34.4)
	-7.59
	0.71 (0.53-0.95)
	0.021
	　

	Prehospital ROSC achieved
	275 (51.1)
	-11.55
	0.72 (0.57-0.91)
	0.006
	0.173

	Prehospital ROSC not achieved
	298 (33.8)
	-4.04
	0.80 (0.67-0.95)
	0.011
	　

	Extracorporeal membrane oxygenation

	Stratum
	Nighttime 
n (%)
	Absolute difference, %p
	Adjusted OR (95% CI)
	P value
	P for interaction

	All admitted
	117 (8.2)
	-2.22
	0.68 (0.53-0.88)
	0.003
	　

	Shockable
	72 (12.8)
	-2.27
	0.78 (0.53-1.15)
	0.217
	0.507

	Non-shockable
	45 (5.3)
	-1.75
	0.68 (0.50-0.94)
	0.018
	　

	Witnessed
	95 (8.8)
	-1.29
	0.84 (0.61-1.16)
	0.302
	0.071

	Unwitnessed
	22 (6.5)
	-5.34
	0.50 (0.32-0.77)
	0.002
	　

	Prehospital ROSC achieved
	25 (4.6)
	-2.09
	0.61 (0.39-0.95)
	0.029
	0.864

	Prehospital ROSC not achieved
	92 (10.4)
	-2.70
	0.71 (0.54-0.94)
	0.016
	　

	Targeted temperature management

	Stratum
	Nighttime 
n (%)
	Absolute difference, %p
	Adjusted OR (95% CI)
	P value
	P for interaction

	All admitted
	433 (32.3)
	+1.32
	0.98 (0.86-1.12)
	0.809
	　

	Shockable
	198 (37.5)
	+5.29
	1.17 (0.89-1.54)
	0.251
	0.007

	Non-shockable
	235 (28.9)
	-1.08
	0.89 (0.77-1.03)
	0.117
	　

	Witnessed
	335 (32.7)
	+2.77
	1.10 (0.95-1.28)
	0.203
	0.003

	Unwitnessed
	98 (30.9)
	-3.62
	0.75 (0.54-1.04)
	0.082
	　

	Prehospital ROSC achieved
	147 (29.4)
	-1.28
	0.89 (0.65-1.21)
	0.442
	0.673

	Prehospital ROSC not achieved
	286 (34.0)
	+2.84
	1.05 (0.87-1.26)
	0.641
	　

	Coronary angiography

	Stratum
	Nighttime 
n (%)
	Absolute difference, %p
	Adjusted OR (95% CI)
	P value
	P for interaction

	All admitted
	690 (49.6)
	-4.53
	0.90 (0.76-1.07)
	0.230
	　

	Shockable
	443 (80.5)
	-3.19
	0.84 (0.60-1.17)
	0.310
	0.946

	Non-shockable
	247 (29.4)
	-2.27
	0.89 (0.73-1.08)
	0.244
	　

	Witnessed
	547 (51.7)
	-3.74
	0.92 (0.77-1.10)
	0.369
	0.154

	Unwitnessed
	143 (43.2)
	-6.68
	0.76 (0.55-1.04)
	0.090
	　

	Prehospital ROSC achieved
	354 (67.6)
	-6.38
	0.89 (0.65-1.21)
	0.450
	0.707

	Prehospital ROSC not achieved
	336 (38.8)
	-1.29
	0.91 (0.74-1.13)
	0.394
	　


OR, odds ratio; CI, confidence interval; ROSC, return of spontaneous circulation.
Patients who survived initial resuscitation and were admitted (n = 3,377) were anchored to the time of arrival at the ED. The interactions in this table are exploratory and are reported without correction for multiple comparisons.

Table S5. Poor neurological outcome within the admitted cohort
	Group
	No. of patients
	Adjusted OR (95% CI)
for nighttime
	P value
	Adjusted RR (95% CI)
	Adjusted risk difference, %p (95% CI)

	Whole cohort
	
	
	
	
	

	All patients
	3377
	1.18 (0.94-1.48)
	0.145
	1.03 (0.99-1.06)
	+1.86 (−0.64 to +4.35)

	Initial rhythm
	
	
	
	
	

	Shockable
	1404
	1.47 (1.23-1.76)
	<0.001
	1.15 (1.07-1.23)
	+6.68 (+3.64 to +9.73)

	Non-shockable
	1969
	0.89 (0.61-1.29)
	0.533
	0.99 (0.96-1.03)
	−0.89 (−4.04 to +2.26)

	Witnessed status
	
	
	
	
	

	Witnessed
	2602
	1.30 (1.05-1.60)
	0.016
	1.05 (1.01-1.08)
	+3.12 (+0.59 to +5.65)

	Unwitnessed
	775
	0.74 (0.38-1.43)
	0.373
	0.97 (0.90-1.04)
	−2.55 (−8.39 to +3.30)

	Prehospital ROSC
	
	
	
	
	

	Achieved
	1355
	1.26 (0.95-1.68)
	0.110
	1.11 (0.98-1.27)
	+3.84 (−0.97 to +8.65)

	Not achieved
	2022
	0.99 (0.74-1.32)
	0.952
	1.00 (0.98-1.02)
	+0.15 (−1.83 to +2.13)


OR, odds ratio; CI, confidence interval; ROSC, return of spontaneous circulation. 
Patients who survived initial resuscitation and were admitted (n = 3,377) were anchored to the time of arrival at the ED. The initial rhythm was not recorded in four patients; therefore, the two rhythm strata did not sum up. 


 Table S6. Weekend status in relation to the nighttime association and to the delivery of in-hospital care
(A) Distribution of weekend arrests by time of day
	Time of emergency call
	Weekday
	Weekend
	Weekend, %
	P value

	Daytime
	5,443
	2,257
	29.3%
	0.588

	Nighttime
	4,154
	1,686
	28.9%
	



(B) Association between nighttime arrest and poor neurological outcomes before and after adjustment for weekend status.
	Group
	No. of patients
	Adjusted OR (95% CI)
	Additionally adjusted for weekend status, OR (95% CI)
	Weekend status, OR (95% CI)

	All patients
	13,540
	1.23 (0.98-1.54)
	1.24 (0.98 to 1.55)
	1.13 (0.87 to 1.48)

	Initial shockable rhythm
	2,486
	1.60 (1.35-1.90)
	1.60 (1.35 to 1.91)
	1.16 (0.86 to 1.57)

	Non-shockable rhythm
	11,050
	0.96 (0.65-1.41)
	0.94 (0.63 to 1.40)
	1.05 (0.74 to 1.50)

	Witnessed arrest
	8,133
	1.45 (1.24-1.70)
	1.43 (1.18 to 1.74)
	1.13 (0.87 to 1.48)

	Unwitnessed arrest
	5,407
	0.67 (0.37-1.21)
	0.68 (0.35 to 1.32)
	1.08 (0.73 to 1.59)

	Prehospital ROSC achieved
	1,730
	1.52 (1.15-2.00)
	1.51 (1.15 to 2.00)
	0.90 (0.64 to 1.25)

	Prehospital ROSC not achieved
	11,810
	1.02 (0.78-1.33)
	1.05 (0.77 to 1.43)
	1.39 (0.92 to 2.11)



(C) Delivery of in-hospital care by weekend status and time of day
	Treatment
	Weekday, %
	Weekend, %
	Weekend arrival, adjusted OR (95% CI)
	Nighttime arrival,  OR (95% CI) adjusted for weekend status

	Targeted temperature management
	31.4%
	31.7%
	0.99 (0.83 to 1.18)
	0.99 (0.86 to 1.15)

	Coronary angiography
	52.5%
	51.8%
	0.93 (0.79 to 1.09)
	0.89 (0.74 to 1.06)

	Coronary angiography within 24 hours
	45.8%
	42.8%
	0.84 (0.71 to 1.00)
	0.76 (0.66 to 0.88)

	Extracorporeal membrane oxygenation
	10.4%
	7.5%
	0.68 (0.48 to 0.98)
	0.74 (0.59 to 0.93)



OR, odds ratio; CI, confidence interval; ROSC, return of spontaneous circulation.
Panel B models were adjusted for the covariates listed in Supplementary Table S3 with the stratifying variable omitted from its strata. Estimates for the strata of initial rhythm and witnessed status were anchored to the time of the emergency call, and those for prehospital ROSC were anchored to the time of emergency department arrival.
The panel C models are adjusted for the covariates listed in Table 2 and include weekend status and time of day simultaneously; thus, each estimate is adjusted for the other.

