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Supplemental Table A: HIE by year
	Year
	All California births
	All HIE
	All HIE w TH
	All HIE wo TH
	All Mild HIE
	Mild HIE w TH
	Mild HIE wo TH
	All Mod/Sev HIE
	Mod/Sev HIE w TH
	Mod/Sev HIE wo TH

	
	
	n
	N (Row%)
	N (Row%)
	n
	N (Row%)
	N (Row%)
	N
	N (Row%)
	N (Row%)

	Sample
	
	4,779
	1,338 (28.0)
	3,441 (72.0)
	705
	165 (23.4)
	540 (76.6)
	1,809
	641 (35.4)
	1,168 (64.6)

	2010 
	509,979
	265
	51 (19.3)
	214 (80.8)
	35
	*
	32 (91.4)
	85
	17 (20.0)
	68 (80.0)

	2011
	502,023
	355
	79 (22.3)
	276 (77.8)
	37
	*
	32 (86.5)
	101
	29 (28.7)
	72 (71.3)

	2012
	503,788
	368
	92 (25.0)
	276 (75.0)
	44
	*
	34 (77.3)
	128
	42 (32.8)
	86 (67.2)

	2013
	494,392
	398
	107 (26.9)
	291 (73.1)
	55
	14 (25.5)
	41 (74.6)
	110
	32 (29.1)
	78 (70.9)

	2014
	502,973
	461
	141 (30.6)
	320 (69.4)
	52
	11 (21.2)
	41 (78.9)
	124
	41 (33.1)
	83 (66.9)

	2015
	491,789
	463
	123 (26.6)
	340 (73.4)
	69
	12 (17.4)
	57 (82.6)
	135
	49 (36.3)
	86 (63.7)

	2016
	488,925
	541
	153 (28.3)
	388 (71.7)
	80
	25 (31.3)
	55 (68.8)
	208
	64 (30.8)
	144 (69.2)

	2017
	471,806
	591
	181 (30.6)
	410 (68.3)
	111
	29 (26.1)
	82 (73.9)
	283
	113 (39.9)
	170 (60.1)

	2018
	454,239
	697
	221 (31.7)
	476 (68.3)
	115
	31 (27.0)
	84 (73.0)
	333
	131 (39.3)
	202 (60.7)

	2019
	446,539
	640
	190 (29.7)
	450 (70.3)
	107
	25 (23.4)
	82 (76.6)
	302
	123 (40.7)
	179 (59.3)


HIE = Hypoxic Ischemia Encephalopathy, TH = Therapeutic Hypothermia, * not displayed when n < 11, All HIE includes mild/moderate/severe and undefined/unknown severity









Supplemental Table B: Neonatal descriptive covariates of all HIE with and without TH over time
	
	With therapeutic hypothermia
	Without therapeutic hypothermia

	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	

	
	N (%)
	
	RR (CI)
	ARR (CI)
	N (%)
	
	RR (CI)
	ARR (CI)

	Sample
	593
	745
	
	
	1,717
	1,724
	
	

	SGA
	65 (11.0)
	91 (12.2)
	1.1 (0.8, 1.4)
	1.1 (0.8, 1.5)
	217 (12.6)
	249 (14.4)
	1.1 (0.96, 1.4)
	1.2 (0.97, 1.4)

	AGA
	439 (74.0)
	580 (77.9)
	Reference
	Reference
	1,293 (75.3)
	1,263 (73.3)
	Reference
	Reference

	LGA
	86 (14.5)
	74 (9.9)
	0.7 (0.5, 0.9)
	0.7 (0.5, 0.96)
	196 (11.4)
	211 (12.3)
	1.1 (0.9, 1.3)
	1.1 (0.9, 1.3)

	IDM
	96 (16.2)
	128 (17.2)
	1.1 (0.8, 1.4)
	1.0 (0.8, 1.4)
	236 (13.7)
	319 (18.5)
	1.3 (1.1, 1.6)
	1.4 (1.1, 1.6)

	Late preterm 35-36 weeks
	62 (10.5)
	95 (12.8)
	1.2 (0.9, 1.7)
	1.2 (0.8, 1.6)
	159 (9.3)
	170 (9.9)
	1.1 (0.9, 1.3)
	1.0 (0.8, 1.3)

	Private insurance
	322 (54.3)
	442 (59.3)
	Reference
	Reference
	936 (54.5)
	999 (58.0)
	Reference
	Reference

	Medi-Cal
	271 (45.7)
	303 (40.7)
	0.9 (0.8, 1.05)
	0.9 (0.7, 1.02)
	781 (45.5)
	725 (42.1)
	0.9 (0.8, 1.02)
	0.9 (0.8, 1.0)

	Transferred
	381 (64.3)
	477 (64.0)
	1.0 (0.9, 1.1)
	1.0 (0.8, 1.1)
	907 (52.8)
	921 (53.4)
	1.0 (0.9, 1.1)
	1.0 (0.9, 1.1)

	Not transferred
	212 (35.8)
	268 (36.0)
	Reference
	Reference
	810 (47.2)
	803 (46.6)
	Reference
	Reference

	Rural
	31 (5.2)
	51 (6.9)
	1.3 (0.8, 2.0)
	1.4 (0.9, 2.2)
	106 (6.2)
	107 (6.2)
	1.0 (0.8, 1.3)
	1.0 (0.8, 1.3)

	Urban
	559 (94.3)
	693 (93.0)
	Reference
	Reference
	1,609 (93.7)
	1,615 (93.7)
	Reference
	Reference

	White, non-Hispanic mother
	184 (31.0)
	226 (30.3)
	Reference
	Reference
	519 (30.2)
	517 (30.0)
	Reference
	Reference

	Hispanic mother
	237 (40.0)
	287 (38.5)
	1.0 (0.8, 1.2)
	1.0 (0.8, 1.2)
	753 (43.9)
	691 (40.1)
	0.97 (0.9, 1.1)
	1.0 (0.9, 1.1)

	Black mother
	40 (6.8)
	34 (4.6)
	0.7 (0.5, 1.2)
	0.7 (0.5, 1.2)
	159 (9.3)
	137 (8.0)
	0.9 (0.7, 1.1)
	0.9 (0.7, 1.1)

	Asian mother
	78 (13.2)
	78 (13.2) 121 (16.2)
	1.2 (0.9, 1.6)
	1.1 (0.8, 1.5)
	199 (11.6)
	243 (14.1)
	1.2 (0.96, 1.4)
	1.2 (0.96, 1.4)

	Other race /multiple/unknown
	54 (9.1)
	76 (10.2)
	1.1 (0.8, 1.6)
	1.1 (0.8, 1.6)
	87 (5.1)
	132 (7.7)
	1.4 (1.1, 1.9)
	1.4 (1.1, 1.9)

	Seizure/convulsions of newborn
	
	
	
	
	
	
	
	

	No
	393 (66.3)
	524 (70.3)
	Reference
	Reference
	1,143 (66.6)
	1,254 (72.7)
	Reference
	Reference

	Yes
	200 (33.7)
	221 (29.7)
	0.9 (0.7, 1.1)
	0.8 (0.7, 1.0)
	574 (33.4)
	470 (27.3)
	0.8 (0.7, 0.9)
	0.8 (0.7, 0.9)


HIE = Hypoxic Ischemia Encephalopathy, TH = Therapeutic Hypothermia, SGA = Small for Gestational Age, AGA = Appropriate for Gestational Age, LGA = Large for Gestational Age, * = not displayed when n < 11, All HIE includes mild/moderate/severe and undefined/unknown severity
Supplemental Table C: Neonatal descriptive covariates of mild HIE with and without TH over time
	
	With therapeutic hypothermia
	Without therapeutic hypothermia

	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	

	
	N (%)
	
	RR (CI)
	ARR (CI)
	N (%)
	
	RR (CI)
	ARR (CI)

	Sample
	55
	110
	
	
	237
	303
	
	

	SGA
	*
	15 (13.6)
	1.0 (0.4, 2.5)
	1.0 (0.4, 2.5)
	36 (15.2)
	51 (16.8)
	1.1 (0.7, 1.7)
	1.2 (0.8, 1.8)

	AGA
	42 (76.4)
	86 (78.2)
	Reference
	Reference
	174 (73.4)
	215 (71.0)
	Reference
	Reference

	LGA
	*
	*
	0.8 (0.3, 2.1)
	0.8 (0.3, 2.1)
	26 (11.0)
	37 (12.2)
	1.1 (0.7, 1.9)
	1.2 (0.7, 2.0)

	IDM
	*
	16 (14.6)
	1.3 (0.5, 3.4)
	1.4 (0.5, 3.6)
	25 (10.6)
	56 (18.5)
	1.8 (1.1, 2.8)
	1.7 (1.1, 2.8)

	Late preterm 35-36 weeks
	*
	11 (10.0)
	0.9 (0.3, 2.5)
	0.9 (0.3, 2.4)
	25 (10.6)
	22 (7.3)
	0.7 (0.4, 1.2)
	0.7 (0.4, 1.2)

	Private Insurance
	31 (56.4)
	59 (53.6)
	Reference
	Reference
	135 (57.0)
	180 (59.4)
	Reference
	Reference

	Medi-Cal
	24 (43.6)
	51 (46.4)
	1.1 (0.7, 1.7)
	1.0 (0.6, 1.7)
	102 (43.0)
	123 (40.6)
	0.9 (0.7, 1.2)
	1.0 (0.7, 1.2)

	Not transferred
	20 (36.4)
	38 (34.6)
	Reference
	Reference
	111 (46.8)
	127 (41.9)
	Reference
	Reference

	Transferred
	35 (63.6)
	72 (65.5)
	1.0 (0.7, 1.5)
	1.0 (0.7, 1.5)
	126 (53.2)
	176 (58.1)
	1.1 (0.9, 1.4)
	1.1 (0.9, 1.4)

	Rural
	*
	11 (10.0)
	n/c
	n/c
	21 (8.9)
	16 (5.3)
	0.6 (0.3, 1.1)
	0.6 (0.3, 1.1)

	Urban
	51 (92.7)
	99 (90.0)
	Reference
	Reference
	216 (91.1)
	287 (94.7)
	Reference
	Reference

	White, non-Hispanic mother
	21 (38.2)
	46 (41.8)
	Reference
	Reference
	79 (33.3)
	93 (30.7)
	Reference
	Reference

	Hispanic mother
	20 (36.4)
	36 (32.7)
	0.9 (0.5, 1.6)
	0.9 (0.5, 1.6)
	83 (35.0)
	102 (33.7)
	1.0 (0.8, 1.4)
	1.0 (0.7, 1.3)

	Black mother
	*
	*
	n/c
	n/c
	28 (11.8)
	19 (6.3)
	0.6 (0.4, 1.2)
	0.6 (0.3, 1.1)

	Asian mother
	*
	*
	0.8 (0.3, 2.2)
	0.8 (0.3, 2.2)
	35 (14.8)
	61 (20.1)
	1.3 (0.9, 2.0)
	1.2 (0.8, 1.8)

	Other race /multiple/unknown
	*
	14 (12.7)
	0.8 (0.4, 2.0)
	0.8 (0.4, 2.0)
	12 (5.1)
	28 (9.2)
	1.8 (0.9, 3.5)
	1.6 (0.8, 3.1)

	Seizure/convulsions of newborn
	
	
	
	
	
	
	
	

	No
	47 (85.5)
	91 (82.7)
	Reference
	Reference
	213 (89.9)
	261 (86.1)
	Reference
	Reference

	Yes
	*
	19 (17.3)
	1.2 (0.5, 2.7)
	1.2 (0.5, 2.7)
	24 (10.1)
	42 (13.9)
	1.4 (0.8, 2.3)
	1.3 (0.8, 2.2)


HIE = Hypoxic Ischemia Encephalopathy, TH = Therapeutic Hypothermia, SGA = Small for Gestational Age, AGA = Appropriate for Gestational Age, LGA = Large for Gestational Age, * = not displayed when n < 11

[bookmark: _Hlk167963416]Supplemental Table D: Neonatal descriptive covariates of moderate/severe HIE with and without TH over time
	
	With therapeutic hypothermia
	Without therapeutic hypothermia

	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	
	Epoch 1 (2010-2015)
	Epoch 2 (2016-2019)
	
	

	
	N (%)
	
	RR (CI)
	ARR (CI)
	N (%)
	
	RR (CI)
	ARR (CI)

	Sample
	210
	431
	
	
	473
	696
	
	

	SGA
	21 (10.0)
	51 (11.8)
	1.1 (0.7, 1.9)
	1.1 (0.7, 1.8)
	55 (11.6)
	90 (13.0)
	1.1 (0.8, 1.5)
	1.1 (0.8, 1.5)

	AGA
	159 (75.7)
	338 (78.4)
	Reference
	Reference
	356 (75.3)
	522 (75.1)
	Reference
	Reference

	LGA
	29 (13.8)
	42 (9.7)
	0.7 (0.4, 1.2)
	0.7 (0.4, 1.1)
	58 (12.3)
	83 (11.9)
	1.0 (0.7, 1.4)
	1.0 (0.7, 1.4)

	IDM
	31 (14.8)
	81 (18.8)
	1.3 (0.8, 1.9)
	1.3 (0.9, 2.0)
	61 (12.9)
	125 (18.0)
	1.4 (1.03, 1.9)
	1.4 (1.01, 1.9)

	Late preterm 35-36 weeks
	26 (12.4)
	59 (13.7)
	1.1 (0.7, 1.8)
	1.1 (0.7, 1.7)
	51 (10.8)
	75 (10.8)
	1.0 (0.7, 1.4)
	1.0 (0.7, 1.5)

	Private Insurance
	120 (57.1)
	240 (55.7)
	Reference
	Reference
	263 (55.6)
	405 (58.4)
	Reference
	Reference

	Medi-Cal
	90 (42.9)
	191 (44.3)
	1.0 (0.8, 1.3)
	1.0 (0.8, 1.3)
	210 (44.4)
	289 (41.6)
	1.0 (0.7, 1.4)
	0.9 (0.8, 1.1)

	Transferred
	131 (62.4)
	297 (68.9)
	1.1 (0.9, 1.4)
	1.1 (0.9, 1.3)
	282 (59.6)
	414 (59.6)
	1.0 (0.9, 1.2)
	1.0 (0.9, 1.2)

	Not transferred
	79 (37.6)
	134 (31.1)
	Reference
	Reference
	191 (40.4)
	281 (40.4)
	Reference
	Reference

	Rural
	*
	30 (7.0)
	1.6 (0.8, 3.4)
	1.5 (0.7, 3.2)
	39 (8.3)
	29 (4.2)
	0.5 (0.3, 0.8)
	0.5 (0.3, 0.8)

	Urban
	201 (95.7)
	400 (92.8)
	Reference
	Reference
	434 (91.8)
	666 (95.8)
	Reference
	Reference

	White, non-Hispanic mother
	65 (31.0)
	118 (27.4)
	Reference
	Reference
	159 (33.6)
	202 (29.1)
	Reference
	Reference

	Hispanic mother
	74 (35.2)
	186 (43.2)
	1.1 (0.9, 1.5)
	1.2 (0.9, 1.5)
	187 (39.5)
	299 (43.0)
	1.1 (0.9, 1.3)
	1.1 (0.9, 1.3)

	Black mother
	18 (8.6)
	15 (3.5)
	0.5 (0.3, 1.03)
	0.5 (0.3, 1.04)
	50 (10.6)
	55 (7.9)
	0.9 (0.6, 1.3)
	0.9 (0.6, 1.3)

	Asian mother
	34 (16.2)
	73 (16.9)
	1.1 (0.7, 1.7)
	1.1 (0.8, 1.7)
	48 (10.2)
	96 (13.8)
	1.4 (0.98, 2.0)
	1.3 (0.9, 1.9)

	Other race /multiple/unknown
	19 (9.1)
	38 (8.8)
	1.1 (0.6, 1.9)
	1.1 (0.6, 1.9)
	29 (6.1)
	41 (5.9)
	1.1 (0.7, 1.8)
	1.1 (0.7, 1.7)

	Seizure/convulsions of newborn
	
	
	
	
	
	
	
	

	No
	118 (56.2)
	289 (67.1)
	Reference
	Reference
	258 (54.6)
	450 (64.8)
	Reference
	Reference

	Yes
	92 (43.8)
	142 (33.0)
	0.8 (0.6, 0.98)
	0.7 (0.6, 0.97)
	215 (45.5)
	245 (35.3)
	0.8 (0.6, 0.9)
	0.8 (0.6, 0.9)


HIE = Hypoxic Ischemia Encephalopathy, TH = Therapeutic Hypothermia, SGA = Small for Gestational Age, AGA = Appropriate for Gestational Age, LGA = Large for Gestational Age, * = not displayed when n < 11

Supplemental materials: HIE ICD 9 and 10 codes used for analysis

ICD9: 768.7 (768.71 = mild, 768.2 = mod, 768.73 = severe)
ICD10: P91.6 (P91.61 = mild, P91.62 = mod, P91.63 = severe
