Supplementary Table 1 Time-sensitive diseases and categorization hospital emergency capability policy indicators
	Time-sensitive disease
	Acute ischemic stroke
	ST-segment elevation MI
	Septic shock
	Major trauma

	Guidelines development
	Well developed
	Well developed
	Well developed
	Developing

	Guidelines major goal
	Early thrombolysis

(Time is brain)
	Early reperfusion

(Time is muscle)
	Goal-directed therapy 

(Early goal)
	Rescue operation

(Golden hour)

	Guideline time-based criteria
	60 min
	90 min
	3-6 hours
	1 hour

	CHEC policy indicators
	Stroke team

NIHSS score evaluation

Intravenous t-PA
	PCI team

Give Aspirin and Clopidogrel
	ICU critical care team


	Trauma team

ISS evaluation

	CHEC policy time-based criteria
	Neurologist consultation < 30 min

Door to CT < 30 min

Door to CT read < 45 min

Onset to needle < 3 hours
	Cardiologist consultation < 30 min

Door to EKG < 10 min

Door to needle < 30 min

Door to balloon < 90 min
	Admission > 24 hours 
	Trauma team activation < 30 min


Source: Taiwan Ministry of Health and Welfare: The Statistics and Trends in Health and Welfare 2014.
CHEC: Categorisation Hospital Emergency Capability; CT: Computed tomography; EKG: Electrocardiography; ED: emergency department; ICU: Intensive Care Unit; ISS: Injury Severity Score; IV-tPA: intravenous tissue plasminogen activator; NIHSS: National Institute of Health Stroke Scale/Score; PCI: Percutaneous coronary intervention 

Supplementary Table 2 The baseline characteristics among four critical time-sensitive diseases cohorts
	
	Ischemic stroke 
n (%)
	p-value
	
	ST-segment elevation MI 
n (%)
	p-value
	
	Septic shock 

n (%)
	p-value
	
	Major trauma  

n (%)
	p-value

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	5,259 
	(42.2)
	<0.001
	
	1,125 
	(31.1)
	<0.001
	
	10,680 
	(46.1)
	<0.001
	
	1,531 
	(37.4)
	<0.001

	Male
	7,215 
	(57.8)
	
	
	2,497 
	(68.9)
	
	
	12,491 
	(53.9)
	
	
	2,565 
	(62.6)
	

	Age
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	≤ 39
	265 
	(2.1)
	<0.001
	
	120 
	(3.3)
	<0.001
	
	2,845 
	(12.3)
	<0.001
	
	1,118 
	(27.3)
	<0.001

	40-54
	1,477 
	(11.8)
	
	
	683 
	(18.9)
	
	
	3,165 
	(13.7)
	
	
	784 
	(19.1)
	

	55-64
	2,246 
	(18.0)
	
	
	697 
	(19.2)
	
	
	3,108 
	(13.4)
	
	
	532 
	(13.0)
	

	≥ 65
	8,486 
	(68.0)
	
	
	2,122 
	(58.6)
	
	
	14,053 
	(60.6)
	
	
	1,662 
	(40.6)
	

	Charlson Comorbidity Index
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	≤ 1
	6,642 
	(53.2)
	<0.001
	
	1,879 
	(51.9)
	0.024
	
	8,321 
	(35.9)
	<0.001
	
	2,919 
	(71.3)
	<0.001

	≥ 2
	5,832 
	(46.8)
	
	
	1,743 
	(48.1)
	
	
	14,850 
	(64.1)
	
	
	1,177 
	(28.7)
	

	Income
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Quantile 1 (Lowest)
	1,888 
	(15.1)
	<0.001
	
	534 
	(14.7)
	<0.001
	
	3,285 
	(14.2)
	<0.001
	
	757 
	(18.5)
	<0.001

	Quantile 2
	3,206 
	(25.7)
	
	
	938 
	(25.9)
	
	
	5,656 
	(24.4)
	
	
	940 
	(22.9)
	

	Quantile 3
	1,766 
	(14.2)
	
	
	363 
	(10.0)
	
	
	3,240 
	(14.0)
	
	
	633 
	(15.5)
	

	Quantile 4
	3,036 
	(24.3)
	
	
	1,064 
	(29.4)
	
	
	5,989 
	(25.8)
	
	
	943 
	(23.0)
	

	Quantile 5(Highest)
	2,578 
	(20.7)
	
	
	723 
	(20.0)
	
	
	5,001 
	(21.6)
	
	
	823 
	(20.1)
	

	Occupation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dependents of the insured individuals
	4,294 
	(34.4)
	<0.001
	
	1,121 
	(30.9)
	<0.001
	
	8,272 
	(35.7)
	<0.001
	
	1,360 
	(33.2)
	<0.001

	Civil servants, teachers, military personnel, and veterans
	1,332 
	(10.7)
	
	
	375 
	(10.4)
	
	
	2,325 
	(10.0)
	
	
	289 
	(7.1)
	

	Nonmanual workers and professionals
	752 
	(6.0)
	
	
	390 
	(10.8)
	
	
	1,800 
	(7.8)
	
	
	529 
	(12.9)
	

	Manual workers
	4,720 
	(37.8)
	
	
	1,313 
	(36.3)
	
	
	8,007 
	(34.6)
	
	
	1,364 
	(33.3)
	

	Others
	1,376 
	(11.0)
	
	
	423 
	(11.7)
	
	
	2,767 
	(11.9)
	
	
	554 
	(13.5)
	

	Hospital categorization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Severe
	4,819 
	(38.6)
	<0.001
	
	1,469 
	(40.6)
	<0.001
	
	9,515 
	(41.1)
	<0.001
	
	1,492 
	(36.4)
	<0.001

	Moderate
	4,939 
	(39.6)
	
	
	1,303 
	(36.0)
	
	
	8,410 
	(36.3)
	
	
	1,765 
	(43.1)
	

	General
	2,716 
	(21.8)
	
	
	850 
	(23.5)
	
	
	5,246 
	(22.6)
	
	
	839 
	(20.5)
	

	Severity rate
	9.28±10.80
	
	
	9.21±11.38
	
	
	9.60±10.67
	
	
	9.16±10.40
	

	Observation rate
	11.64±10.20
	
	
	11.92±10.58
	
	
	11.86±9.93
	
	
	10.63±9.32
	

	Place of ED resources
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sufficiency
	9,833 
	(78.8)
	<0.001
	
	2,878 
	(79.5)
	<0.001
	
	18,277 
	(78.9)
	<0.001
	
	3,242 
	(79.2)
	<0.001

	Not sufficiency
	2,641 
	(21.2)
	
	
	744 
	(20.5)
	
	
	4,894 
	(21.1)
	
	
	854 
	(20.8)
	

	ED: emergent department; MI: myocardial infarction   










Supplementary Table 3 The baseline characteristics of acute ischemic stroke patients by policy intervention

	
	Pre-policy intervention
	
	Trial of categorization
	p-valuea
	
	Categorization policy
	p-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Sex
	
	
	
	
	
	
	
	
	
	

	Female
	1,863 
	(42.3)
	
	1,791 
	(42.1)
	0.850
	
	1,605 
	(42.1)
	0.850

	Male
	2,542 
	(57.7)
	
	2,464 
	(57.9)
	
	
	2,209 
	(57.9)
	

	Age
	
	
	
	
	
	
	
	
	
	

	≤ 39
	92 
	(2.1)
	
	92 
	(2.2)
	0.990
	
	81 
	(2.1)
	0.150

	40-54
	530 
	(12.0)
	
	508 
	(11.9)
	
	
	439 
	(11.5)
	

	55-64
	765 
	(17.4)
	
	745 
	(17.5)
	
	
	736 
	(19.3)
	

	≥ 65
	3,018 
	(68.5)
	
	2,910 
	(68.4)
	
	
	2,558 
	(67.1)
	

	Charlson Comorbidity Index
	
	
	
	
	
	
	
	
	
	

	≤ 1
	2,337 
	(53.1)
	
	2,261 
	(53.1)
	0.940
	
	2,044 
	(53.6)
	0.630

	≥ 2
	2,068 
	(46.9)
	
	1,994 
	(46.9)
	
	
	1,770 
	(46.4)
	

	Income
	
	
	
	
	
	
	
	
	
	

	Quantile 1(Lowest)
	1,513 
	(34.3)
	
	197 
	(4.6)
	<0.001
	
	178 
	(4.7)
	<0.001

	Quantile 2
	508 
	(11.5)
	
	1,655 
	(38.9)
	
	
	1,043 
	(27.3)
	

	Quantile 3
	1,119 
	(25.4)
	
	149 
	(3.5)
	
	
	498 
	(13.1)
	

	Quantile 4
	453 
	(10.3)
	
	1,337 
	(31.4)
	
	
	1,246 
	(32.7)
	

	Quantile 5(Highest)
	812 
	(18.4)
	
	917 
	(21.6)
	
	
	849 
	(22.3)
	

	Occupation
	
	
	
	
	
	
	
	
	
	

	Dependents of the insured individuals
	1,554 
	(35.3)
	
	1,416 
	(33.3)
	0.002
	
	1,324 
	(34.7)
	0.064

	Civil servants, teachers, military personnel, and veterans
	422 
	(9.6)
	
	501 
	(11.8)
	
	
	409 
	(10.7)
	

	Nonmanual workers and professionals
	236 
	(5.4)
	
	269 
	(6.3)
	
	
	247 
	(6.5)
	

	Manual workers
	1,682 
	(38.2)
	
	1,614 
	(37.9)
	
	
	1,424 
	(37.3)
	

	Others
	511 
	(11.6)
	
	455 
	(10.7)
	
	
	410 
	(10.7)
	

	Hospital categorization
	
	
	
	
	
	
	
	
	
	

	Severe
	1,738 
	(39.5)
	
	1,620 
	(38.1)
	0.150
	
	1,461 
	(38.3)
	0.063

	Moderate
	1,680 
	(38.1)
	
	1,710 
	(40.2)
	
	
	1,549 
	(40.6)
	

	General
	987 
	(22.4)
	
	925 
	(21.7)
	
	
	804 
	(21.1)
	

	ED triage severity rate
	3.81±7.21
	
	8.07±10.47
	<0.001
	
	16.95±10.19
	<0.001

	ED observation rate
	10.92±10.06
	
	12.02±10.32
	<0.001
	
	12.06±10.16
	<0.001

	Place of ED resources
	
	
	
	
	
	
	
	
	
	

	Sufficiency
	3,481 
	(79.0)
	
	3,354 
	(78.8)
	0.820
	
	2,998 
	(78.6)
	0.640

	Not sufficiency
	924 
	(21.0)
	
	901 
	(21.2)
	
	
	816 
	(21.4)
	


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, and formal categorization policy period August 1, 2009 to July 31, 2011; a p-value: trial of categorization period compare with pre-policy intervention; b p-value: categorization period compare with pre-policy intervention period; ED: emergent department 

Supplementary Table 4 The diagnosis, treatment and outcome characteristics of acute ischemic stroke patients by policy intervention 

	
	Pre-policy intervention
	
	Trial of categorization
	P-valuea 
	
	Categorization
	P-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Management
	
	
	
	
	
	
	
	
	
	

	Clopidogrel 
	424 
	(9.6)
	
	475 
	(11.2)
	0.019
	
	488 
	(12.8)
	<0.001

	Aspirin
	2,770 
	(62.9)
	
	2,748 
	(64.6)
	0.101
	
	2,554 
	(67.0)
	<0.001

	IV-tPA
	23 
	(0.5)
	
	36 
	(0.8)
	0.072
	
	58 
	(1.5)
	<0.001

	EKG
	3,217 
	(73.0)
	
	3,076 
	(72.3)
	0.440
	
	2,643 
	(69.3)
	<0.001

	Brain imaging
	3,405 
	(77.3)
	
	3,374 
	(79.3)
	0.024
	
	3,025 
	(79.3)
	0.027

	Expired
	
	
	
	
	
	
	
	
	
	

	1-day
	28 
	(0.6)
	
	28 
	(0.7)
	0.901
	
	15 
	(0.4)
	0.131

	7-day
	110 
	(2.5)
	
	99 
	(2.3)
	0.610
	
	86 
	(2.3)
	0.470

	30-day
	231 
	(5.2)
	
	237 
	(5.6)
	0.500
	
	190 
	(5.0)
	0.590

	Transferred§
	
	
	
	
	
	
	
	
	
	

	Upward transferred
	37
	(1.4)
	
	42
	(1.6)
	0.550
	
	48
	(2.0)
	0.090

	Diagnosis cost
	
	
	
	
	
	
	

	Mean±SD
	5,969±6,423
	
	6,215±9,711
	0.170
	
	6,951±10,003
	<0.001

	Median 

(IQR)
	4,288 

(2,180-7,499)
	
	4,412 

(2,165-7,679)
	0.081
	
	5,012 

(2,397-8,091)
	<0.001

	Total cost
	
	
	
	
	
	
	

	Mean±SD
	56,797±120,291
	
	59,497±146,727
	0.350
	
	69,542±169,157
	<0.001

	Median 

(IQR)
	23,412 

(8,782-48,204)
	
	24,832 

(9,610-52,317)
	0.004
	
	26,921 

(9,956-58,889)
	<0.001


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, formal categorization policy period August 1, 2009 to July 31, 2011. 

a p-value: trial of categorization period compare with pre-policy intervention period 

b p-value: categorization period compare with pre-policy intervention period

§ Upward transferred: excluded initial treated at severe level hospital ED visits.
EKG: Electrocardiography; IQR: interquartile range; IV-tPA: intravenous tissue plasminogen activator

Supplementary Table 5 The baseline characteristics of ST-segment elevation MI patients by policy intervention

	
	Pre-policy intervention
	
	Trial of categorization
	p-valuea
	
	Categorization policy
	p-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Sex
	
	
	
	
	
	
	
	
	
	

	Female
	425 
	(32.6)
	
	375 
	(31.9)
	0.680
	
	325 
	(28.5)
	0.028

	Male
	879 
	(67.4)
	
	802 
	(68.1)
	
	
	816 
	(71.5)
	

	Age
	
	
	
	
	
	
	
	
	
	

	≤ 39
	35 
	(2.7)
	
	45 
	(3.8)
	0.320
	
	40 
	(3.5)
	0.570

	40-54
	244 
	(18.7)
	
	220 
	(18.7)
	
	
	219 
	(19.2)
	

	55-64
	243 
	(18.6)
	
	233 
	(19.8)
	
	
	221 
	(19.4)
	

	≥ 65
	782 
	(60.0)
	
	679 
	(57.7)
	
	
	661 
	(57.9)
	

	Charlson Comorbidity Index
	
	
	
	
	
	
	
	
	
	

	≤ 1
	663 
	(50.8)
	
	618 
	(52.5)
	0.410
	
	598 
	(52.4)
	0.440

	≥ 2
	641 
	(49.2)
	
	559 
	(47.5)
	
	
	543 
	(47.6)
	

	Income
	
	
	
	
	
	
	
	
	
	

	Quantile 1(Lowest)
	424 
	(32.5)
	
	57 
	(4.8)
	<0.001
	
	53 
	(4.6)
	<0.001

	Quantile 2
	136 
	(10.4)
	
	407 
	(34.6)
	
	
	395 
	(34.6)
	

	Quantile 3
	309 
	(23.7)
	
	31 
	(2.6)
	
	
	23 
	(2.0)
	

	Quantile 4
	188 
	(14.4)
	
	459 
	(39.0)
	
	
	417 
	(36.5)
	

	Quantile 5(Highest)
	247 
	(18.9)
	
	223 
	(18.9)
	
	
	253 
	(22.2)
	

	Occupation
	
	
	
	
	
	
	
	
	
	

	Dependents of the insured individuals
	394 
	(30.2)
	
	372 
	(31.6)
	0.410
	
	355 
	(31.1)
	0.480

	Civil servants, teachers, military personnel, and veterans
	130 
	(10.0)
	
	124 
	(10.5)
	
	
	121 
	(10.6)
	

	Nonmanual workers and professionals
	127 
	(9.7)
	
	132 
	(11.2)
	
	
	131 
	(11.5)
	

	Manual workers
	498 
	(38.2)
	
	408 
	(34.7)
	
	
	407 
	(35.7)
	

	Others
	155 
	(11.9)
	
	141 
	(12.0)
	
	
	127 
	(11.1)
	

	Hospital categorization
	
	
	
	
	
	
	
	
	
	

	Severe
	550 
	(42.2)
	
	450 
	(38.2)
	0.006
	
	469 
	(41.1)
	0.041

	Moderate
	425 
	(32.6)
	
	456 
	(38.7)
	
	
	422 
	(37.0)
	

	General
	329 
	(25.2)
	
	271 
	(23.0)
	
	
	250 
	(21.9)
	

	ED triage severity rate
	3.26±6.93
	
	7.53±10.33
	<0.001
	
	17.75±11.45
	<0.001

	ED observation rate
	10.91±10.05
	
	11.83±10.68
	0.028
	
	13.16±10.93
	<0.001

	Place of ED resources
	
	
	
	
	
	
	
	
	
	

	Sufficiency
	1,035 
	(79.4)
	
	939 
	(79.8)
	0.800
	
	904 
	(79.2)
	0.930

	Not sufficiency
	269 
	(20.6)
	
	238 
	(20.2)
	
	
	237 
	(20.8)
	


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, and formal categorization policy period August 1, 2009 to July 31, 2011; a p-value: trial of categorization period compare with pre-policy intervention period; b p-value: categorization period compare with pre-policy intervention period; ED: emergent department 

Supplementary Table 6 The diagnosis, treatment and outcome characteristics of ST-segment elevation MI patients by policy intervention

	
	Pre-intervention
	
	Trial of categorization
	P-value 
	
	Categorization policy
	P-value

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Management
	
	
	
	
	
	
	
	
	
	

	Clopidogrel 
	640 
	(49.1)
	
	703 
	(59.7)
	<0.001
	
	797 
	(69.9)
	<0.001

	Aspirin
	869 
	(66.6)
	
	826 
	(70.2)
	0.059
	
	862 
	(75.5)
	<0.001

	IV-tPA
	31 
	(2.4)
	
	21 
	(1.8)
	0.300
	
	7 
	(0.6)
	<0.001

	EKG
	1,167 
	(89.5)
	
	1,081 
	(91.8)
	0.045
	
	1,057 
	(92.6)
	0.007

	PCI
	371 
	(28.5)
	
	399 
	(33.9)
	0.003
	
	424 
	(37.2)
	<0.001

	Expired
	
	
	
	
	
	
	
	
	
	

	1-day
	109 
	(8.4)
	
	76 
	(6.5)
	0.072
	
	80 
	(7.0)
	0.210

	7-day
	201 
	(15.4)
	
	144 
	(12.2)
	0.022
	
	142 
	(12.4)
	0.035

	30-day
	284 
	(21.8)
	
	220 
	(18.7)
	0.056
	
	213 
	(18.7)
	0.057

	Transferred§
	
	
	
	
	
	
	
	
	
	

	Upward transferred
	53
	(7.0)
	
	56
	(7.5)
	0.650
	
	47
	(6.7)
	0.910

	Diagnosis cost
	
	
	
	
	
	
	

	Mean±SD
	5,887±7,742
	
	6,912±11,039
	0.008
	
	8,948±19,594
	<0.001

	Median 

(IQR)
	4,061

(2,303-7,274)
	
	4,296

(2,602-7,572)
	0.017
	
	4,602

(2,693-7,802)
	<0.001

	Total cost
	
	
	
	
	
	
	

	Mean±SD
	107,769±143,118
	
	122,157±167,956
	0.022
	
	117,686±155,360
	0.100

	Median 

(IQR)
	52,318

(7,818-159,358)
	
	73,116

(8,494-167,535)
	0.023
	
	77,280

(9,368-164,708)
	0.009


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, formal categorization policy period August 1, 2009 to July 31, 2011

a p-value: trial of categorization period compare with pre-policy intervention period

b p-value: categorization period compare with pre-policy intervention period

§ Upward transferred: excluded initial treated at severe level hospital ED visits

EKG: Electrocardiography; IQR: interquartile range; IV-tPA: intravenous tissue plasminogen activator; PCI: Percutaneous coronary intervention
Supplementary Table 7 The baseline characteristics of septic shock patients by policy intervention

	
	Pre-intervention
	
	Trial of categorization
	P-valueａ
	
	Categorization policy
	P-valueｂ

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Sex
	
	
	
	
	
	
	
	
	
	

	Female
	3,372 
	(46.4)
	
	3,492 
	(45.8)
	0.510
	
	3,816 
	(46.1)
	0.760

	Male
	3,902 
	(53.6)
	
	4,130 
	(54.2)
	
	
	4,459 
	(53.9)
	

	Age
	
	
	
	
	
	
	
	
	
	

	≤ 39
	1,078 
	(14.8)
	
	833 
	(10.9)
	<0.001
	
	934 
	(11.3)
	<0.001

	40-54
	1,023 
	(14.1)
	
	1,027 
	(13.5)
	
	
	1,115 
	(13.5)
	

	55-64
	892 
	(12.3)
	
	1,010 
	(13.3)
	
	
	1,206 
	(14.6)
	

	≥ 65
	4,281 
	(58.9)
	
	4,752 
	(62.3)
	
	
	5,020 
	(60.7)
	

	Charlson Comorbidity Index
	
	
	
	
	
	
	
	
	
	

	≤ 1
	2,668 
	(36.7)
	
	2,646 
	(34.7)
	0.001
	
	3,007 
	(36.3)
	0.660

	≥ 2
	4,606 
	(63.3)
	
	4,976 
	(65.3)
	
	
	5,268 
	(63.7)
	

	Income
	
	
	
	
	
	
	
	
	
	

	Quantile 1(Lowest)
	2,500 
	(34.4)
	
	351 
	(4.6)
	<0.001
	
	434 
	(5.2)
	<0.001

	Quantile 2
	684 
	(9.4)
	
	2,790 
	(36.6)
	
	
	2,182 
	(26.4)
	

	Quantile 3
	1,929 
	(26.5)
	
	290 
	(3.8)
	
	
	1,021 
	(12.3)
	

	Quantile 4
	735 
	(10.1)
	
	2,441 
	(32.0)
	
	
	2,813 
	(34.0)
	

	Quantile 5(Highest)
	1,426 
	(19.6)
	
	1,750 
	(23.0)
	
	
	1,825 
	(22.1)
	

	Occupation
	
	
	
	
	
	
	
	
	
	

	Dependents of the insured individuals
	2,727 
	(37.5)
	
	2,692 
	(35.3)
	<0.001
	
	2,853 
	(34.5)
	<0.001

	Civil servants, teachers, military personnel, and veterans
	593 
	(8.2)
	
	826 
	(10.8)
	
	
	906 
	(10.9)
	

	Nonmanual workers and professionals
	563 
	(7.7)
	
	545 
	(7.2)
	
	
	692 
	(8.4)
	

	Manual workers
	2,485 
	(34.2)
	
	2,645 
	(34.7)
	
	
	2,877 
	(34.8)
	

	Others
	906 
	(12.5)
	
	914 
	(12.0)
	
	
	947 
	(11.4)
	

	Hospital categorization
	
	
	
	
	
	
	
	
	
	

	Severe
	3,068 
	(42.2)
	
	2,936 
	(38.5)
	<0.001
	
	3,511 
	(42.4)
	0.310

	Moderate
	2,550 
	(35.1)
	
	2,898 
	(38.0)
	
	
	2,962 
	(35.8)
	

	General
	1,656 
	(22.8)
	
	1,788 
	(23.5)
	
	
	1,802 
	(21.8)
	

	ED triage severity rate
	3.74±7.07
	
	7.92±9.91
	<0.001
	
	16.29±9.74
	<0.001

	ED observation rate
	11.13±9.59
	
	11.89±10.11
	<0.001
	
	12.48±10.00
	<0.001

	Place of ED resources
	
	
	
	
	
	
	
	
	
	

	Sufficiency
	5,747 
	(79.0)
	
	5,994 
	(78.6)
	0.580
	
	6,536 
	(79.0)
	0.970

	Not sufficiency
	1,527 
	(21.0)
	
	1,628 
	(21.4)
	
	
	1,739 
	(21.0)
	


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, and formal categorization policy period August 1, 2009 to July 31, 2011; a p-value: trial of categorization period compare with pre-policy intervention period; b p-value: categorization period compare with pre-policy intervention period; ED: emergent department

Supplementary Table 8 The diagnosis, treatment and outcome characteristics of septic shock patients by policy intervention

	
	Pre-intervention
	
	Trial of categorization 
	P-valuea
	
	Categorization
	P-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Management (bundle care)
	
	
	
	
	
	
	
	
	
	

	Blood culture
	6,433 
	(88.4)
	
	6,769 
	(88.8)
	0.480
	
	7,305 
	(88.3)
	0.760

	CVC
	2,067 
	(28.4)
	
	2,190 
	(28.7)
	0.670
	
	2,087 
	(25.2)
	<0.001

	Lactic acid
	765 
	(10.5)
	
	1,153 
	(15.1)
	<0.001
	
	1,459 
	(17.6)
	<0.001

	Antibiotics
	5,146 
	(70.7)
	
	5,387 
	(70.7)
	0.930
	
	5,758 
	(69.6)
	0.110

	Expired
	
	
	
	
	
	
	
	
	
	

	1-day
	278 
	(3.8)
	
	294 
	(3.9)
	0.910
	
	333 
	(4.0)
	0.520

	7- day
	750 
	(10.3)
	
	840 
	(11.0)
	0.160
	
	875 
	(10.6)
	0.590

	30-day
	1,596 
	(21.9)
	
	1,782 
	(23.4)
	0.036
	
	1,767 
	(21.4)
	0.370

	Transferred§
	
	
	
	
	
	
	
	
	
	

	Upward transferred
	25
	(0.58)
	
	33
	(0.69)
	0.530
	
	22
	(0.45)
	0.360

	Diagnosis cost
	
	
	
	
	
	
	

	Mean±SD
	7,267±9,102
	
	7,596±11,898
	0.058
	
	7,509±10,901
	0.130

	Median 

(IQR)
	4,303 

(2,268-9,064)
	
	4,483 

(2,397-9,522)
	0.002
	
	4,449

(2,423-9,171)
	0.012

	Total cost
	
	
	
	
	
	
	

	Mean±SD
	107,701±178,687
	
	115,245±223,057
	0.022
	
	107,778±212,528
	0.980

	Median 

(IQR)
	39,582 

(11,755-121,174)
	
	42,135 

(12,959-129,036)
	0.014
	
	38,745

(12,186-117,052)
	0.860


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, formal categorization policy period August 1, 2009 to July 31, 2011; 

a p-value: trial of categorization period compare with pre-policy intervention period

b p-value: categorization period compare with pre-policy intervention period

§ Upward transferred: excluded initial treated at severe level hospital ED visits

CVC: central venous catheter; IQR: interquartile range

Supplementary Table 9 The baseline characteristics of major trauma patients by policy intervention

	
	Pre-policy intervention
	
	Trial of categorization
	P-valuea
	
	Categorization policy
	P-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Sex
	
	
	
	
	
	
	
	
	
	

	Female
	529 
	(35.1)
	
	498 
	(38.8)
	0.043
	
	504 
	(38.7)
	0.050

	Male
	979 
	(64.9)
	
	786 
	(61.2)
	
	
	800 
	(61.3)
	

	Age
	
	
	
	
	
	
	
	
	
	

	≤ 39
	459 
	(30.4)
	
	339 
	(26.4)
	0.064
	
	320 
	(24.5)
	<0.001

	40-54
	293 
	(19.4)
	
	240 
	(18.7)
	
	
	251 
	(19.2)
	

	55-64
	174 
	(11.5)
	
	158 
	(12.3)
	
	
	200 
	(15.3)
	

	≥ 65
	582 
	(38.6)
	
	547 
	(42.6)
	
	
	533 
	(40.9)
	

	Charlson Comorbidity Index
	
	
	
	
	
	
	
	
	
	

	≤ 1
	1,113 
	(73.8)
	
	909 
	(70.8)
	0.076
	
	897 
	(68.8)
	0.003

	≥ 2
	395 
	(26.2)
	
	375 
	(29.2)
	
	
	407 
	(31.2)
	

	Income
	
	
	
	
	
	
	
	
	
	

	Quantile 1 (Lowest)
	521 
	(34.5)
	
	130 
	(10.1)
	<0.001
	
	106 
	(8.1)
	<0.001

	Quantile 2
	160 
	(10.6)
	
	461 
	(35.9)
	
	
	319 
	(24.5)
	

	Quantile 3
	401 
	(26.6)
	
	49 
	(3.8)
	
	
	183 
	(14.0)
	

	Quantile 4
	150 
	(9.9)
	
	380 
	(29.6)
	
	
	413 
	(31.7)
	

	Quantile 5 (Highest)
	276 
	(18.3)
	
	264 
	(20.6)
	
	
	283 
	(21.7)
	

	Occupation
	
	
	
	
	
	
	
	
	
	

	Dependents of the insured individuals
	511 
	(33.9)
	
	429 
	(33.4)
	0.002
	
	420 
	(32.2)
	0.210

	Civil servants, teachers, military personnel, and veterans
	84 
	(5.6)
	
	112 
	(8.7)
	
	
	93 
	(7.1)
	

	Nonmanual workers and professionals 
	206 
	(13.7)
	
	153 
	(11.9)
	
	
	170 
	(13.0)
	

	Manual workers
	481 
	(31.9)
	
	437 
	(34.0)
	
	
	446 
	(34.2)
	

	Others
	226 
	(15.0)
	
	153 
	(11.9)
	
	
	175 
	(13.4)
	

	Hospital categorization
	
	
	
	
	
	
	
	
	
	

	Severe
	558 
	(37.0)
	
	451 
	(35.1)
	0.004
	
	483 
	(37.0)
	0.140

	Moderate
	609 
	(40.4)
	
	593 
	(46.2)
	
	
	563 
	(43.2)
	

	General
	341 
	(22.6)
	
	240 
	(18.7)
	
	
	258 
	(19.8)
	

	ED triage severity rate
	3.84±7.32
	
	7.52±9.67
	<0.001
	
	16.92±9.50
	<0.001

	ED observation rate
	9.65±9.08
	
	11.10±9.61
	<0.001
	
	11.28±9.21
	<0.001

	Place of ED resources
	
	
	
	
	
	
	
	
	
	

	Sufficiency
	1,185 
	(78.6)
	
	1,035 
	(80.6)
	0.190
	
	1,022 
	(78.4)
	0.890

	Not sufficiency
	323 
	(21.4)
	
	249 
	(19.4)
	
	
	282 
	(21.6)
	


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, and formal categorization policy period August 1, 2009 to July 31, 2011; a p-value: trial of categorization period compare with pre-policy intervention period; b p-value: categorization period compare with pre-policy intervention period; ED: emergent department 

Supplementary Table 10 The treatment and outcome characteristics of major trauma patients by policy intervention

	
	Pre-policy intervention
	
	Trial of categorization
	P-value
	
	Categorization policy
	P-value

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Management
	
	
	
	
	
	
	
	
	
	

	Rescue operation
	308 
	(20.4)
	
	260 
	(20.2)
	0.910
	
	237 
	(18.2)
	0.131

	Expired
	
	
	
	
	
	
	
	
	
	

	1-day
	70 
	(4.6)
	
	48 
	(3.7)
	0.241
	
	47 
	(3.6)
	0.170

	7-days
	150 
	(9.9)
	
	115 
	(9.0)
	0.370
	
	109 
	(8.4)
	0.150

	30-day
	209 
	(13.9)
	
	172 
	(13.4)
	0.722
	
	156 
	(12.0)
	0.141

	
	
	
	
	
	
	
	
	
	
	

	Transferred§

Upward transferred


	140
	(14.7)
	
	101
	(12.0)
	0.099
	
	116
	(13.9)
	0.632

	Diagnosis cost
	
	
	
	
	
	
	

	Mean±SD
	11,006±11,145
	
	11,570±11,326
	0.190
	
	12,288±12,208
	0.004

	Median 

(IQR)
	7,877 

(4,068-13,724)
	
	8,438 

(4,504-14,212)
	0.038
	
	8,839 

(4,870-15,156)
	<0.001

	Total cost
	
	
	
	
	
	
	

	Mean±SD
	136,591±212,873
	
	140,781±207,283
	0.601
	
	132,285±20,0178
	0.581

	Median 

(IQR)
	64,228

(22,927-153,549)
	
	71,544 

(26,949-170,106)
	0.050
	
	66,818 

(26,536-154,786)
	0.452


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, formal categorization policy period August 1, 2009 to July 31, 2011; 

a p-value: trial of categorization period compare with pre-policy intervention period 

b p-value: categorization period compare with pre-policy intervention period

§ Upward transferred: excluded initial treated at severe level hospital ED visits.
Supplementary Table 11 The treatment outcomes multivariate logistic regression analysis of acute ischemic stroke patients

	
	
	Expired in 1 day
	
	Expired in 7 days
	
	Expired in 30 days
	
	Transferred§

	
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	
	1
	Ref
	
	
	1
	Ref
	.
	
	1
	Ref
	
	
	1
	Ref
	

	Male
	
	1.3
	(0.8-2.1)
	0.292
	
	1.0
	(0.8-1.3)
	0.911
	
	0.8
	(0.7-1.0)
	0.026
	
	1.5
	(1.0-2.3)
	0.027

	Age
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 39
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	40-54
	
	0.1
	(0.0-0.7)
	0.060
	
	0.4
	(0.2-1.1)
	0.039
	
	0.5
	(0.3-1.0)
	0.002
	
	0.4
	(0.1-1.2)
	0.163

	55-64
	
	0.1
	(0.0-0.7)
	0.091
	
	0.4
	(0.2-1.1)
	0.027
	
	0.8
	(0.4-1.5)
	0.322
	
	0.6
	(0.2-1.7)
	0.726

	≥ 65
	
	0.6
	(0.2-2.1)
	0.030
	
	1.2
	(0.5-2.8)
	<0.001
	
	1.4
	(0.7-2.6)
	<0.001
	
	0.4
	(0.2-1.2)
	0.131

	Charlson Comorbidity Index
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 1
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	≥ 2
	
	1.0
	(0.6-1.6)
	0.882
	
	1.1
	(0.9-1.4)
	0.344
	
	1.6
	(1.4-1.9)
	<0.001
	
	0.8
	(0.6-1.2)
	0.303

	Income
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Quantile 1(Lowest)
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Quantile 2
	
	0.7
	(0.3-1.6)
	0.755
	
	0.9
	(0.6-1.4)
	0.989
	
	0.6
	(0.5-0.9)
	0.366
	
	0.5
	(0.3-1.0)
	0.347

	Quantile 3
	
	0.4
	(0.1-1.1)
	0.143
	
	0.9
	(0.6-1.5)
	0.785
	
	0.8
	(0.6-1.0)
	0.386
	
	0.6
	(0.3-1.3)
	0.952

	Quantile 4
	
	1.0
	(0.3-2.7)
	0.277
	
	0.9
	(0.5-1.5)
	0.936
	
	0.6
	(0.4-0.9)
	0.185
	
	0.5
	(0.2-1.2)
	0.468

	Quantile 5(Highest)
	
	0.5
	(0.2-1.3)
	0.421
	
	0.8
	(0.5-1.3)
	0.404
	
	0.6
	(0.4-0.8)
	0.038
	
	0.6
	(0.3-1.2)
	0.829

	Occupation
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Dependents of the insured individuals
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Civil servants, teachers, military personnel, and veterans
	
	0.6
	(0.2-1.9)
	0.347
	
	0.8
	(0.5-1.4)
	0.416
	
	1.0
	(0.7-1.4)
	0.569
	
	0.7
	(0.3-1.7)
	0.165

	Nonmanual workers and professionals
	
	0.9
	(0.2-4.1)
	0.853
	
	0.8
	(0.4-1.7)
	0.418
	
	1.0
	(0.6-1.6)
	0.554
	
	1.5
	(0.7-3.6)
	0.352

	Manual workers
	
	1.3
	(0.7-2.6)
	0.321
	
	1.1
	(0.8-1.5)
	0.648
	
	1.1
	(0.8-1.3)
	0.758
	
	1.5
	(0.9-2.5)
	0.143

	Others
	
	1.2
	(0.4-3.1)
	0.652
	
	1.4
	(0.9-2.2)
	0.056
	
	1.5
	(1.1-2.0)
	0.012
	
	1.1
	(0.5-2.5)
	0.943

	Hospital categorization§
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Severe
	
	1.0
	(0.4-2.7)
	0.801
	
	0.9
	(0.6-1.6)
	0.488
	
	0.9
	(0.6-1.2)
	0.266
	
	 
	 
	.

	Moderate
	
	0.9
	(0.5-1.6)
	0.556
	
	1.2
	(0.9-1.7)
	0.121
	
	1.0
	(0.8-1.3)
	0.394
	
	0.5
	(0.3-0.7)
	0.001

	General
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	ED triage severity rate
	
	1.0
	(1.0-1.0)
	0.723
	
	1.0
	(1.0-1.0)
	0.114
	
	1.0
	(1.0-1.0)
	0.288
	
	1.0
	(1.0-1.0)
	0.162

	ED observation rate
	
	1.0
	(1.0-1.0)
	0.997
	
	1.0
	(1.0-1.0)
	0.131
	
	1.0
	(1.0-1.0)
	0.119
	
	1.0
	(1.0-1.0)
	0.971

	Place of ED resources
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Sufficiency
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Not Sufficiency
	
	1.0
	(0.6-1.9)
	0.878
	
	1.1
	(0.8-1.4)
	0.647
	
	1.1
	(0.9-1.3)
	0.560
	
	1.5
	(1.0-2.3)
	0.033

	Policy stage 
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Pre-policy intervention
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Trial of categorization
	
	1.1
	(0.5-2.1)
	0.439
	
	1.0
	(0.7-1.4)
	0.747
	
	1.3
	(1.0-1.7)
	0.064
	
	1.8
	(1.0-3.1)
	0.732

	Categorization policy
	
	0.7
	(0.3-1.6)
	0.302
	
	1.1
	(0.8-1.6)
	0.532
	
	1.2
	(1.0-1.6)
	0.486
	
	2.7
	(1.5-4.7)
	0.002


§ Upward transferred: excluded initial treated at severe level hospital ED visits; ED: emergent department; OR: odds ratio

Supplementary Table 12 The treatment outcomes multivariate logistic regression analysis of ST-segment elevation MI patients

	
	
	Expired in 1 day
	
	Expired in 7 days
	
	Expired in 30 days
	
	Transferred§

	
	
	OR§
	95% CI
	P-value
	
	OR
	95%CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Male
	
	1.1
	(0.9-1.5)
	0.367
	
	1.0
	(0.8-1.3)
	0.810
	
	1.0
	(0.8-1.2)
	0.655
	
	2.4
	(1.5-3.8)
	<0.001

	Age
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 39
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	40-54
	
	1.4
	(0.5-4.1)
	0.994
	
	1.0
	(0.5-2.2)
	0.305
	
	1.1
	(0.5-2.2)
	0.159
	
	1.7
	(0.6-4.5)
	0.162

	55-64
	
	1.2
	(0.4-3.4)
	0.333
	
	0.9
	(0.4-2.0)
	0.065
	
	1.1
	(0.5-2.2)
	0.095
	
	1.6
	(0.6-4.3)
	0.314

	≥ 65
	
	2.4
	(0.8-6.7)
	0.002
	
	2.2
	(1.0-4.7)
	<0.001
	
	2.7
	(1.3-5.3)
	<0.001
	
	1.1
	(0.4-3.0)
	0.348

	Charlson Comorbidity Index
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 1
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	≥ 2
	
	1.0
	(0.7-1.3)
	0.842
	
	1.2
	(1.0-1.5)
	0.057
	
	1.5
	(1.3-1.8)
	<0.001
	
	0.6
	(0.4-0.9)
	0.005

	Income
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Quantile 1(Lowest)
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Quantile 2
	
	0.6
	(0.4-0.9)
	0.141
	
	0.7
	(0.5-1.0)
	0.295
	
	0.6
	(0.5-0.8)
	0.032
	
	1.5
	(0.8-2.7)
	0.249

	Quantile 3
	
	0.9
	(0.5-1.6)
	0.214
	
	1.1
	(0.7-1.6)
	0.026
	
	1.1
	(0.8-1.6)
	0.004
	
	0.6
	(0.2-1.4)
	0.021

	Quantile 4
	
	0.7
	(0.4-1.1)
	0.468
	
	0.7
	(0.5-1.1)
	0.605
	
	0.7
	(0.5-1.0)
	0.336
	
	1.8
	(0.9-3.4)
	0.025

	Quantile 5(Highest)
	
	0.6
	(0.4-1.0)
	0.231
	
	0.5
	(0.4-0.8)
	0.004
	
	0.6
	(0.4-0.8)
	0.007
	
	1.5
	(0.8-2.7)
	0.240

	Occupation
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Dependents of the insured individuals
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Civil servants, teachers, military personnel, and veterans
	
	1.1
	(0.7-1.8)
	0.156
	
	1.0
	(0.7-1.5)
	0.212
	
	0.9
	(0.7-1.3)
	0.569
	
	1.4
	(0.7-2.7)
	0.390

	Nonmanual workers and professionals
	
	0.5
	(0.3-1.1)
	0.096
	
	0.6
	(0.3-1.0)
	0.057
	
	0.6
	(0.4-0.9)
	0.042
	
	1.6
	(0.9-3.0)
	0.172

	Manual workers
	
	0.8
	(0.5-1.1)
	0.533
	
	0.9
	(0.7-1.2)
	0.950
	
	1.0
	(0.7-1.2)
	0.419
	
	1.1
	(0.7-1.8)
	0.756

	Others
	
	1.0
	(0.6-1.5)
	0.530
	
	0.9
	(0.6-1.3)
	0.626
	
	0.9
	(0.7-1.3)
	0.576
	
	0.8
	(0.4-1.7)
	0.207

	Hospital categorization§
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Severe
	
	0.7
	(0.4-1.1)
	0.240
	
	0.7
	(0.5-1.1)
	0.247
	
	0.9
	(0.6-1.3)
	0.764
	
	 
	 
	.

	Moderate
	
	0.8
	(0.5-1.1)
	0.668
	
	0.8
	(0.6-1.1)
	0.721
	
	0.9
	(0.7-1.1)
	0.395
	
	0.5
	(0.3-0.7)
	<0.001

	General
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	ED triage severity rate
	
	1.0
	(1.0-1.0)
	0.885
	
	1.0
	(1.0-1.0)
	0.842
	
	1.0
	(1.0-1.0)
	0.915
	
	1.0
	(1.0-1.0)
	0.877

	ED observation rate
	
	1.0
	(1.0-1.0)
	0.252
	
	1.0
	(1.0-1.0)
	0.076
	
	1.0
	(1.0-1.0)
	0.023
	
	0.9
	(0.9-1.0)
	<0.001

	Place of ED resources
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Sufficiency
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Not sufficiency
	
	1.0
	(0.7-1.4)
	0.961
	
	0.9
	(0.7-1.1)
	0.327
	
	0.9
	(0.8-1.2)
	0.569
	
	1.0
	(0.7-1.5)
	0.997

	Policy stage 
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Pre-policy intervention
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Trial of categorization
	
	1.0
	(0.7-1.4)
	0.634
	
	1.0
	(0.7-1.3)
	0.675
	
	1.1
	(0.9-1.4)
	0.734
	
	1.0
	(0.6-1.5)
	0.835

	Categorization policy
	
	1.1
	(0.7-1.7)
	0.478
	
	1.0
	(0.7-1.4)
	0.841
	
	1.1
	(0.9-1.5)
	0.510
	
	0.9
	(0.5-1.5)
	0.616


§ Upper transferred; ED: emergent department; OR: odds ratio; MI: myocardial infarction

Supplementary Table 13 The treatment outcomes multivariate logistic regression analysis of septic shock patients

	
	
	Expired in 1 day
	
	Expired in 7 days
	
	Expired in 30 days
	
	Transferred§

	
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Male
	
	1.3
	(1.1-1.5)
	<0.001 
	
	1.3
	(1.2-1.4)
	<0.001
	
	1.3
	(1.3-1.4)
	<0.001
	
	1.1
	(0.7-1.8)
	0.636 

	Age
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	≤ 39
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	40-54
	
	3.3
	(2.2-5.1)
	0.001 
	
	2.4
	(1.9-3.1)
	0.027 
	
	2.5
	(2.0-3.0)
	0.007 
	
	1.5
	(0.5-4.5)
	0.949 

	55-64
	
	2.8
	(1.8-4.3)
	0.227 
	
	2.4
	(1.9-3.1)
	0.022 
	
	2.5
	(2.0-3.0)
	0.005 
	
	1.6
	(0.5-4.8)
	0.718 

	≥ 65
	
	4.1
	(2.8-6.1)
	<0.001
	
	3.4
	(2.7-4.3)
	<0.001
	
	3.8
	(3.2-4.5)
	<0.001
	
	1.9
	(0.7-4.7)
	0.225 

	Charlson Comorbidity Index
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	≤ 1
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	≥ 2
	
	1.1
	(0.9-1.2)
	0.510 
	
	1.4
	(1.3-1.6)
	<0.001
	
	2.1
	(2.0-2.3)
	<0.001
	
	0.7
	(0.4-1.2)
	0.220 

	Income
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	Quantile 1
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Quantile 2
	
	0.8
	(0.6-1.0)
	0.264 
	
	0.8
	(0.7-0.9)
	0.649 
	
	0.7
	(0.6-0.8)
	0.027 
	
	0.6
	(0.3-1.4)
	0.746 

	Quantile 3
	
	0.8
	(0.6-1.0)
	0.358 
	
	0.8
	(0.7-0.9)
	0.332 
	
	0.9
	(0.8-1.0)
	0.005 
	
	0.4
	(0.2-1.2)
	0.225 

	Quantile 4
	
	0.6
	(0.4-0.8)
	0.012 
	
	0.6
	(0.5-0.7)
	<0.001
	
	0.6
	(0.5-0.7)
	<0.001
	
	0.8
	(0.3-2.0)
	0.557 

	Quantile 5
	
	0.6
	(0.4-0.8)
	0.003 
	
	0.7
	(0.6-0.8)
	0.028 
	
	0.7
	(0.6-0.8)
	0.007 
	
	0.6
	(0.3-1.4)
	0.742 

	Occupation
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	Dependents of the insured individuals
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Civil servants, teachers, military personnel, and veterans
	
	1.0
	(0.7-1.3)
	0.232 
	
	1.1
	(0.9-1.3)
	0.093 
	
	1.0
	(0.9-1.2)
	0.651 
	
	0.6
	(0.2-1.4)
	0.629 

	Nonmanual workers and professionals
	
	0.4
	(0.3-0.7)
	<0.001 
	
	0.6
	(0.5-0.8)
	<0.001
	
	0.7
	(0.6-0.8)
	<0.001
	
	0.4
	(0.1-1.8)
	0.408 

	Manual workers
	
	0.9
	(0.7-1.0)
	0.941 
	
	1.0
	(0.9-1.2)
	0.655 
	
	1.1
	(1.0-1.2)
	0.044 
	
	0.8
	(0.4-1.4)
	0.641 

	Others
	
	1.4
	(1.0-1.8)
	<0.001
	
	1.5
	(1.2-1.7)
	<0.001
	
	1.3
	(1.2-1.5)
	<0.001
	
	0.8
	(0.3-2.0)
	0.615 

	Hospital categorization§
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	Severe
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	.

	Moderate
	
	0.7
	(0.5-0.9)
	0.004 
	
	0.7
	(0.6-0.9)
	<0.001
	
	0.8
	(0.7-0.9)
	<0.001 
	
	 
	 
	.

	General
	
	1.0
	(0.8-1.2)
	0.022 
	
	1.0
	(0.9-1.2)
	<0.001 
	
	1.0
	(0.9-1.1)
	0.004 
	
	0.7
	(0.4-1.3)
	0.256 

	ED triage severity rate
	
	1.0
	(1.0-1.0)
	0.760 
	
	1.0
	(1.0-1.0)
	0.606 
	
	1.0
	(1.0-1.0)
	0.001 
	
	1.0
	(1.0-1.0)
	0.281 

	ED observation rate
	
	1.0
	(1.0-1.0)
	0.544 
	
	1.0
	(1.0-1.0)
	0.001 
	
	1.0
	(1.0-1.0)
	<0.001
	
	0.9
	(0.9-1.0)
	0.042 

	Place of ED resources
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	Sufficiency
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Not sufficiency
	
	1.0
	(0.8-1.2)
	0.977 
	
	1.1
	(1.0-1.2)
	0.298 
	
	1.0
	(0.9-1.1)
	0.564 
	
	0.5
	(0.3-1.0)
	0.042 

	Policy stage 
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　
	
	　
	　
	　

	Pre-intervention
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Trial of categorization
	
	1.1
	(0.9-1.4)
	0.759 
	
	1.2
	(1.0-1.4)
	0.040 
	
	1.2
	(1.1-1.3)
	<0.001
	
	1.4
	(0.7-2.6)
	0.308 

	Categorization policy
	
	1.2
	(1.0-1.5)
	0.101 
	
	1.1
	(1.0-1.3)
	0.393 
	
	1.0
	(0.9-1.1)
	0.060 
	
	1.1
	(0.5-2.3)
	0.893 


§ Upper transferred; ED: emergent department; OR: odds ratio  
Supplementary Table 14 The treatment outcomes multivariate logistic regression analysis of major trauma patients

	
	
	Expired in 1 day
	
	Expired in 7 days
	
	Expired in 30 days
	
	Transferred§

	
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value
	
	OR
	95% CI
	P-value

	Sex
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Male
	
	1.3
	(0.9-1.8)
	0.124
	
	1.2
	(0.9-1.5)
	0.152
	
	1.0
	(0.9-1.3)
	0.719
	
	1.2
	(0.9-1.5)
	0.242

	Age
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 39
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	40-54
	
	1.4
	(0.8-2.3)
	0.994
	
	1.7
	(1.2-2.4)
	0.636
	
	1.9
	(1.3-2.6)
	0.682
	
	0.6
	(0.4-0.9)
	0.666

	55-64
	
	1.5
	(0.9-2.7)
	0.578
	
	1.8
	(1.2-2.7)
	0.460
	
	2.0
	(1.4-2.9)
	0.244
	
	0.6
	(0.4-0.9)
	0.327

	≥ 65
	
	1.7
	(1.1-2.8)
	0.098
	
	2.2
	(1.6-3.1)
	0.001
	
	2.7
	(2.0-3.7)
	<0.001
	
	0.5
	(0.4-0.8)
	0.076

	Charlson Comorbidity Index
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	≤ 1
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	≥ 2
	
	0.9
	(0.6-1.3)
	0.448
	
	1.1
	(0.9-1.4)
	0.388
	
	1.2
	(1.0-1.5)
	0.107
	
	0.7
	(0.5-1.0)
	0.053

	Income
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Quantile 1 (Lowest)
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Quantile 2
	
	0.4
	(0.2-0.7)
	0.064
	
	0.6
	(0.4-0.9)
	0.609
	
	0.6
	(0.4-0.8)
	0.138
	
	1.0
	(0.6-1.5)
	0.301

	Quantile 3
	
	0.5
	(0.3-0.9)
	0.724
	
	0.6
	(0.4-0.8)
	0.304
	
	0.7
	(0.5-1.0)
	0.809
	
	1.2
	(0.7-1.8)
	0.753

	Quantile 4
	
	0.4
	(0.2-0.8)
	0.070
	
	0.4
	(0.2-0.6)
	0.001
	
	0.5
	(0.3-0.7)
	0.004
	
	1.1
	(0.6-1.8)
	0.802

	Quantile 5 (Highest)
	
	0.7
	(0.5-1.2)
	0.103
	
	0.8
	(0.6-1.2)
	0.020
	
	0.8
	(0.6-1.1)
	0.183
	
	1.4
	(0.9-2.1)
	0.078

	Occupation
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Dependents of the insured individuals
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Civil servants, teachers, military personnel, and veterans
	
	2.0
	(1.0-4.0)
	0.103
	
	1.8
	(1.1-3.0)
	0.053
	
	1.6
	(1.0-2.4)
	0.077
	
	1.0
	(0.5-1.9)
	0.907

	Nonmanual workers and professionals
	
	0.9
	(0.5-1.6)
	0.123
	
	0.8
	(0.5-1.3)
	0.013
	
	0.8
	(0.6-1.2)
	0.010
	
	1.0
	(0.6-1.5)
	0.855

	Manual workers
	
	1.4
	(0.9-2.2)
	0.685
	
	1.1
	(0.8-1.5)
	0.309
	
	1.1
	(0.9-1.4)
	0.484
	
	1.2
	(0.9-1.7)
	0.187

	Others
	
	1.5
	(0.8-3.0)
	0.553
	
	2.1
	(1.3-3.2)
	0.003
	
	1.8
	(1.2-2.5)
	0.004
	
	0.9
	(0.6-1.5)
	0.627

	Hospital categorization§
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Severe
	
	2.0
	(1.1-3.9)
	0.038
	
	1.4
	(0.9-2.2)
	0.086
	
	1.2
	(0.8-1.8)
	0.279
	
	 
	 
	.

	Moderate
	
	1.3
	(0.8-2.1)
	0.694
	
	1.0
	(0.8-1.4)
	0.247
	
	1.0
	(0.8-1.4)
	0.600
	
	0.4
	(0.3-0.5)
	<0.001

	General
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	ED triage severity rate
	
	1.0
	(1.0-1.0)
	0.311
	
	1.0
	(1.0-1.0)
	0.818
	
	1.0
	(1.0-1.0)
	0.673
	
	1.0
	(1.0-1.0)
	0.002

	ED observation rate
	
	1.0
	(1.0-1.0)
	0.538
	
	1.0
	(1.0-1.0)
	0.286
	
	1.0
	(1.0-1.0)
	0.815
	
	0.9
	(0.9-1.0)
	<0.001

	Place of ED resources
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Sufficiency
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	.

	Not sufficiency
	
	1.3
	(0.9-1.9)
	0.195
	
	1.0
	(0.8-1.4)
	0.792
	
	1.0
	(0.8-1.3)
	0.897
	
	1.0
	(0.8-1.4)
	0.937

	Policy stage 
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	
	
	　
	　
	

	Pre-policy intervention
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	
	
	1
	Ref
	

	Trial of categorization
	
	1.2
	(0.7-1.8)
	0.833
	
	1.1
	(0.8-1.5)
	0.582
	
	1.2
	(0.9-1.5)
	0.188
	
	1.1
	(0.8-1.5)
	0.097

	Categorization policy
	
	1.2
	(0.8-2.0)
	0.523
	
	1.1
	(0.8-1.5)
	0.971
	
	1.1
	(0.8-1.4)
	0.775
	
	1.9
	(1.3-2.8)
	<0.001


§ Upper transferred; ED: emergent department; OR: odds ratio  
Supplementary Table 15 The diagnosis, treatment and outcome characteristics of acute ischemic stroke patients adjusted by length of stay 
	
	Pre-policy intervention
	
	Trial of categorization
	P-valuea 
	
	Categorization
	P-valueb

	
	n
	(%)
	
	n
	(%)
	
	
	n
	(%)
	

	Management
	
	
	
	
	
	
	
	
	
	

	Clopidogrel 
	424 
	(9.6)
	
	475 
	(11.2)
	0.019
	
	488 
	(12.8)
	<0.001

	Aspirin
	2,770 
	(62.9)
	
	2,748 
	(64.6)
	0.101
	
	2,554 
	(67.0)
	<0.001

	IV-tPA
	23 
	(0.5)
	
	36 
	(0.8)
	0.070
	
	58 
	(1.5)
	<0.001

	EKG
	3,217 
	(73.0)
	
	3,076 
	(72.3)
	0.441
	
	2,643 
	(69.3)
	<0.001

	Brain imaging
	3,405 
	(77.3)
	
	3,374 
	(79.3)
	0.024
	
	3,025 
	(79.3)
	0.027

	Expired
	
	
	
	
	
	
	
	
	
	

	1-day
	28 
	(0.6)
	
	28 
	(0.7)
	0.900
	
	15 
	(0.4)
	0.130

	7-day
	110 
	(2.5)
	
	99 
	(2.3)
	0.610
	
	86 
	(2.3)
	0.470

	30-day
	231 
	(5.2)
	
	237 
	(5.6)
	0.501
	
	190 
	(5.0)
	0.590

	Transferred§
	
	
	
	
	
	
	
	
	
	

	Upward transferred
	37
	(1.4)
	
	42
	(1.6)
	0.551
	
	48
	(2.0)
	0.090

	Diagnosis cost
	
	
	
	
	
	
	

	Mean±SD
	5,969±6,423
	
	6,215±9,711
	0.170
	
	6,951±10,003
	<0.001

	Median 

(IQR)
	4,288 

(2,180-7,499)
	
	4,412 

(2,165-7,679)
	0.081
	
	5,012 

(2,397-8,091)
	<0.001

	Mean±SDǂ
	2,042±3,200
	
	2152±4964
	<0.001
	
	2195±6460
	<0.001

	Median 

(IQR)
	498 

(2,180-7,499)
	
	510 

(377-1937)
	0.0114
	
	527 

(395-2054)
	<0.001

	Total cost
	
	
	
	
	
	
	

	Mean±SD
	5,969±6,423
	
	59,497±146,727
	0.170
	
	6,951±10,003
	<0.001

	Median 

(IQR)
	4,288 

(358-1,899)
	
	4,412 

(2,165-7,679)
	0.081
	
	5,012 

(2,397-8,091)
	<0.001

	Mean±SDd
	7,681±20,888
	
	8,557±51,111
	<0.001
	
	10,043±911,467
	<0.001

	Median 

(IQR)
	5,031 

(3,445-7268)
	
	5,320 

(3,621-7,640)
	<0.001
	
	5,554 

(3,777-7,790)
	<0.001


Note: pre-policy intervention period between August 1, 2005~July 31, 2007; trial of categorization between August 1, 2007~July 31, 2009, formal categorization policy period August 1, 2009 to July 31, 2011; EKG: Electrocardiography; IQR: interquartile range; IV-tPA: intravenous tissue plasminogen activator
a p-value: trial of categorization period compare with pre-policy intervention period 

b p-value: categorization period compare with pre-policy intervention period

§ Upward transferred: excluded initial treated at severe level hospital ED visits.
ǂ Adjusted by the length of stay in ED and hospitalization days

[image: image1.emf]Four time-sensitive diseases medical records of 

emergency department visits between 2004~2012

1.Acute stroke (n=20,228)

2.Acute myocardialInfarction (MI) (n=7,337)

3.Septic shock (n=34,577)

4.Major trauma (n=226,301)

New onset time-sensitive diseases emergency 

department visits within study period (2005-

2011):

1.Acute stroke (n=13,493)

2.Acute myocardialInfarction (n=4,997)

3.Septic shock (n=23,595)

4.Major trauma (n=146,590)

New onset time-sensitive diseases emergency 

department visits within study period (2005/8/1-

2011/7/31):

1.Acute ischemia stroke (n=

12,615

)

2.ST-segement elevation MI (n=

3,682

)

3.Septic shock (n=

23,595

)

4.Major trauma (n=

4,144

)

Excluded time-sensitive diagnosis before  2005:

1.Acute stroke (n=6,735)

2.Acute myocardial infarction (n=2,340)

3.Septic shock (n=10,982)

4.Major shock (n=79,711)

Excluded time-sensitive diagnosis visits not meet 

the inclusion criteria:

1.Transient ischemia attack or 

   intracranial hemorrhage (n=878)

2.Non-ST segment elevation MI (n=1,315)

3.Septic shock (n=0)

4.Major trauma without rescue operation 

   or ICU (n=142,446)

Excluded lacking hospital or living area 

information, or hospital time-sensitive diseases 

volume < 5 visits per year:

1.Acute ischemic stroke (n=141)

2.ST segment elevation MI (n=60)

3.Septic shock (n=424)

4.Major trauma (n=48)

Time-sensitive diseases emergency department 

visits within study period (2005/8/1-2011/7/31):

1.Acute ischemia stroke (n=

12,474

)

2.ST-segement elevation MI (n=

3,622

)

3.Septic shock (n=

23,171

)

4.Major trauma (n=

4,096

)


Supplementary Figure 1 Time-sensitive diseases patients flow
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