Supplemental Table 1, Heart Failure related mortalities in Adults with Pneumonia, Stratified by Sex and Race, in the United States, 1999 to 2023
	Supplemental Table 1, Heart Failure related mortalities in Adults with Pneumonia, Stratified by Sex and Race, in the United States, 1999 to 2023

	Deaths

	Year
	Overall
	Women
	Men
	NH American Indian or Alaska Native
	NH Asian or Pacific Islander
	NH Whites
	Hispanic
	NH Blacks 
	Population

	1999
	32458
	18742
	13716
	91
	362
	28678
	978
	2260
	180408769

	2000
	30964
	17865
	13099
	100
	351
	27314
	1000
	2120
	181984640

	2001
	30077
	17295
	12782
	88
	374
	26453
	1052
	2034
	184305128

	2002
	30381
	17293
	13088
	100
	409
	26733
	1023
	2031
	186208028

	2003
	30165
	17125
	13040
	129
	406
	26586
	1028
	1952
	188090429

	2004
	29084
	16358
	12726
	97
	438
	25511
	1041
	1947
	190205384

	2005
	30087
	16992
	13095
	135
	459
	26303
	1116
	2040
	192551384

	2006
	27366
	15331
	12035
	120
	499
	23774
	1102
	1828
	195019359

	2007
	25857
	14384
	11473
	116
	472
	22394
	1068
	1791
	197403777

	2008
	21641
	12303
	9338
	95
	405
	18575
	954
	1571
	199795090

	2009
	20219
	11212
	9007
	94
	430
	17173
	955
	1547
	202107016

	2010
	19881
	10915
	8966
	108
	410
	16929
	890
	1509
	203891983

	2011
	20625
	11312
	9313
	103
	453
	17548
	1042
	1456
	206592936

	2012
	19231
	10292
	8939
	90
	442
	16153
	1010
	1496
	208826037

	2013
	19958
	10887
	9071
	108
	530
	16654
	1097
	1529
	211085314

	2014
	19131
	10218
	8913
	106
	444
	16030
	1022
	1481
	213809280

	2015
	20314
	10818
	9496
	111
	489
	16898
	1145
	1590
	216553817

	2016
	19271
	9925
	9346
	103
	470
	15898
	1112
	1630
	218641417

	2017
	19805
	10210
	9595
	122
	570
	16222
	1230
	1614
	221447331

	2018
	20055
	10138
	9917
	132
	533
	16271
	1268
	1815
	223311190

	2019
	19671
	9800
	9871
	123
	566
	15789
	1348
	1806
	224981167

	2020
	29865
	14036
	15829
	240
	852
	22101
	2855
	3764
	226635013

	2021
	32058
	14489
	17569
	272
	881
	23952
	2930
	3856
	228238412

	2022
	28073
	13180
	14893
	191
	829
	21634
	2277
	2979
	229508599

	2023
	23492
	11151
	12341
	162
	815
	18132
	1852
	2367
	231529762

	Total
	619729
	332271
	287458
	3136
	12889
	519705
	32395
	50013
	5163131262




Supplemental Table 2, Heart Failure related Mortality, Stratified by Place of Death, in Adults with Pneumonia in the United States, 1999 to 2023
	Supplemental Table 2, Heart Failure related Mortality, Stratified by Place of Death, in Adults with Pneumonia in the United States, 1999 to 2023

	Deaths

	Year
	Medical Facility
	Nursing Home/Long-term Care Facility
	Hospice Facility
	Decedent's Home

	1999
	21875
	8882
	-
	1366

	2000
	20927
	8348
	-
	1325

	2001
	20521
	7822
	-
	1329

	2002
	20719
	7769
	-
	1440

	2003
	20534
	7479
	30
	1542

	2004
	19864
	7076
	64
	1479

	2005
	20312
	7380
	153
	1595

	2006
	18491
	6463
	270
	1637

	2007
	17461
	5986
	391
	1516

	2008
	14436
	4830
	426
	1301

	2009
	13501
	4258
	404
	1254

	2010
	13377
	4227
	537
	1284

	2011
	13713
	4399
	682
	1336

	2012
	12758
	3967
	793
	1253

	2013
	12996
	4105
	870
	1486

	2014
	12529
	3891
	975
	1388

	2015
	13199
	4080
	1176
	1513

	2016
	12702
	3433
	1252
	1565

	2017
	13001
	3484
	1326
	1658

	2018
	13356
	3328
	1405
	1598

	2019
	13408
	2891
	1427
	1612

	2020
	21298
	3919
	1665
	2476

	2021
	24021
	2842
	1763
	2861

	2022
	20522
	2717
	1673
	2627

	2023
	17142
	2374
	1666
	1906

	Total
	422663
	125950
	18948
	40347



Supplemental Table 3 Annual percent change (APC) of Heart Failure related Age-Adjusted Mortality Rates per 100,000, in Adults with Pneumonia in the United States, 1999 to 2023
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	Year Interval
	APC (95% CI)
	P-value

	Overall

	1999-2005
	-2.59 (-4.13 to 0.53)
	0.068

	2005-2009
	-11.11* (-15.21 to -7.57)
	0.001

	2009-2018
	-3.02 (-5.02 to 0.16)
	0.057

	2018-2021
	19.46* (12.79 to 23.64)
	<0.001

	2021-2023
	-16.68* (-23.98 to -9.59)
	<0.001

	Men

	1999-2005
	-2.70 (-4.41 to 1.18)
	0.099

	2005-2009
	-11.43* (-15.99 to -7.57)
	0.003

	2009-2018
	-2.72 (-4.82 to 0.77)
	0.085

	2018-2021
	22.04* (15.24 to 26.47)
	<0.001

	2021-2023
	-18.09* (-25.28 to -11.54)
	<0.001

	Women

	1999-2005
	-2.59 (-4.06 to 0.00)
	0.05

	2005-2009
	-11.00* (-14.70 to -7.82)
	0.001

	2009-2018
	-3.39* (-5.14 to -0.96)
	0.019

	2018-2021
	16.00* (9.82 to 19.73)
	0.004

	2021-2023
	-14.71* (-21.62 to -7.85)
	0.004

	NH White

	1999-2005
	-2.40* (-3.81 to -0.04)
	0.047

	2005-2009
	-11.35* (-15.12 to -8.05)
	<0.001

	2009-2018
	-2.73* (11.10 to 20.35)
	0.032

	2018-2021
	16.80* (11.10 to 20.35)
	<0.001

	2021-2023
	-14.22* (-21.01 to -7.82)
	<0.001

	NH Black 

	1999-2017
	-5.14* (-6.31 to -4.25)
	<0.001

	2017-2021
	25.27* (17.84 to 40.93)
	0.004

	2021-2023
	-24.57* (-35.11 to -9.54)
	0.004

	NH American Indian or Alaska Native

	1999-2018
	-4.36* (-5.93 to -3.19)
	0.002

	2018-2021
	28.59* (14.26 to 38.41)
	0.005

	2021-2023
	-25.93* (-37.85 to -11.15)
	0.005

	NH Asian or Pacific Islander

	1999-2018
	-5.22* (-6.40 to -4.00)
	0.033

	2018-2021
	16.17 (-7.30 to 21.57)
	0.128

	2021-2023
	-10.33 (-20.20 to 5.52)
	0.143

	Hispanic 

	1999-2018
	-5.15* (-6.31 to -4.25)
	<0.001

	2018-2021
	34.39* (20.84 to 43.20)
	<0.001

	2021-2023
	-26.38* (-36.04 to -15.14)
	<0.001

	Rural areas

	1999-2006
	-1.91 (-3.37 to 0.40)
	0.079

	2006-2009
	-11.27* (-14.95 to -8.17)
	0.001

	2009-2018
	-3.10* (-4.84 to -0.93)
	0.017

	2018-2020
	17.24* (7.15 to 22.76)
	<0.001

	Urban areas

	1999-2006
	-3.41* (-4.71 to -0.19)
	0.043

	2006-2009
	-12.74* (-15.46 to -7.21)
	0.008

	2009-2018
	-2.68 (-4.84 to 0.47)
	0.078

	2018-2020
	20.50* (8.13 to 27.02)
	0.004

	Northeast region

	1999-2005
	-2.91 (-4.49 to 0.84)
	0.079

	2005-2009
	-10.91* (-14.86 to -7.55)
	0.002

	2009-2018
	-2.10* (-4.09 to -0.38)
	0.03

	2018-2021
	11.18* (5.51 to 15.13)
	0.005

	2021-2023
	-13.53* (-19.79 to -5.61)
	0.005

	South region

	1999-2005
	-2.82 (-4.42 to 1.31)
	0.085

	2005-2009
	-10.64* (-15.02 to -6.84)
	0.007

	2009-2018
	-2.63 (-4.74 to 0.86)
	0.093

	2018-2021
	22.47* (16.05 to 26.65)
	<0.001

	2021-2023
	-17.83* (-24.94 to -11.35)
	<0.001

	Midwest region

	1999-2005
	-2.66 (-4.33 to 0.92)
	0.093

	2005-2009
	-11.28* (-15.53 to -7.65)
	0.002

	2009-2018
	-2.87* (-4.92 to -0.04)
	0.047

	2018-2021
	18.15* (10.93 to 22.66)
	<0.001

	2021-2023
	-18.22 (-25.44 to -10.92)
	<0.001

	West region

	1999-2006
	-2.59* (-3.75 to -0.62)
	0.023

	2006-2009
	-14.59* (-16.92 to -9.38)
	<0.001

	2009-2018
	-3.88* (-5.33 to -1.70)
	0.01

	2018-2021
	20.85* (15.30 to 24.71)
	<0.001

	2021-2023
	-15.48* (-21.70 to -9.87)
	<0.001

	Younger Adults (25-44)

	1999-2018
	0.23 (-0.55 to 0.93)
	0.615

	2018-2021
	60.07* (41.28 to 68.22)
	<0.001

	2021-2023
	-28.79* (-34.96 to -20.73)
	<0.001

	Middle Aged Adults (45-64)

	1999-2011
	-3.93* (-9.64 to -2.48)
	0.01

	2011-2018
	2.32 (-2.02 to 9.39)
	0.259

	2018-2021
	41.69* (32.32 to 49.63)
	<0.001

	2021-2023
	-27.14* (-34.63 to -20.20)
	<0.001

	Older Adults (65+)

	1999-2005
	-2.64 (-4.10 to 0.01)
	0.051

	2005-2009
	-11.28* (-15.10 to -8.00)
	0.001

	2009-2018
	-3.24* (-5.01 to -0.70)
	0.029

	2018-2021
	16.60* (10.61 to 20.34)
	<0.001

	2021-2023
	-15.35* (-21.93 to -9.05)
	<0.001

	APC = annual percent change; NH = non-Hispanic; * Indicates that the annual percentage change (APC) is significantly different from zero at α = 0.05. AAMR = age-adjusted mortality rate. The data for urbanization is only available till 2020 in the CDC Wonder Database.



Supplemental Table 4 Overall and Sex‐Stratified Heart Failure Related Age-Adjusted Mortality Rates per 100,000, in Adults with Pneumonia in the United States, 1999 to 2023
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	Age-Adjusted Rate (95% CI)

	Year
	Men
	Women
	Overall

	1999
	22.33 (21.95 - 22.72)
	16.33 (16.10 - 16.57)
	18.55 (18.35 - 18.75)

	2000
	21.11 (20.75 - 21.48)
	15.40 (15.18 - 15.63)
	17.41 (17.22 - 17.61)

	2001
	19.99 (19.64 - 20.35)
	14.70 (14.48 - 14.92)
	16.65 (16.46 - 16.84)

	2002
	20.11 (19.76 - 20.46)
	14.59 (14.37 - 14.81)
	16.60 (16.41 - 16.79)

	2003
	19.51 (19.17 - 19.85)
	14.24 (14.02 - 14.45)
	16.19 (16.01 - 16.37)

	2004
	18.55 (18.23 - 18.88)
	13.51 (13.31 - 13.72)
	15.40 (15.22 - 15.57)

	2005
	18.60 (18.27 - 18.92)
	13.80 (13.59 - 14.00)
	15.59 (15.41 - 15.77)

	2006
	16.52 (16.22 - 16.81)
	12.17 (11.98 - 12.36)
	13.85 (13.69 - 14.02)

	2007
	15.30 (15.02 - 15.59)
	11.23 (11.05 - 11.42)
	12.79 (12.63 - 12.95)

	2008
	12.17 (11.93 - 12.42)
	9.36 (9.19 - 9.52)
	10.46 (10.32 - 10.60)

	2009
	11.37 (11.14 - 11.61)
	8.46 (8.30 - 8.62)
	9.55 (9.42 - 9.69)

	2010
	11.11 (10.87 - 11.34)
	8.06 (7.91 - 8.22)
	9.25 (9.12 - 9.38)

	2011
	11.03 (10.81 - 11.26)
	8.15 (8.00 - 8.31)
	9.27 (9.15 - 9.40)

	2012
	10.25 (10.04 - 10.47)
	7.27 (7.12 - 7.41)
	8.46 (8.34 - 8.58)

	2013
	10.07 (9.87 - 10.28)
	7.55 (7.41 - 7.70)
	8.58 (8.46 - 8.70)

	2014
	9.56 (9.36 - 9.76)
	7.02 (6.88 - 7.16)
	8.04 (7.93 - 8.16)

	2015
	9.90 (9.70 - 10.10)
	7.28 (7.14 - 7.42)
	8.33 (8.22 - 8.45)

	2016
	9.44 (9.25 - 9.63)
	6.61 (6.47 - 6.74)
	7.76 (7.65 - 7.87)

	2017
	9.46 (9.27 - 9.66)
	6.69 (6.56 - 6.83)
	7.81 (7.70 - 7.92)

	2018
	9.43 (9.24 - 9.62)
	6.53 (6.40 - 6.66)
	7.73 (7.62 - 7.84)

	2019
	9.09 (8.91 - 9.27)
	6.25 (6.12 - 6.37)
	7.46 (7.35 - 7.56)

	2020
	14.11 (13.89 - 14.34)
	8.92 (8.77 - 9.07)
	11.15 (11.02 - 11.28)

	2021
	16.00 (15.75 - 16.24)
	9.76 (9.60 - 9.92)
	12.45 (12.31 - 12.58)

	2022
	13.22 (13.00 - 13.43)
	8.29 (8.15 - 8.43)
	10.33 (10.21 - 10.45)

	2023
	10.81 (10.62 - 11.01)
	7.09 (6.96 - 7.23)
	8.65 (8.54 - 8.77)

	Mean AAMR
	13.96 (13.70 - 14.22)
	9.97 (9.80 - 10.13)
	11.53 (11.39 - 11.67)
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	Age-Adjusted Rate (95% CI)

	Year
	Younger Adults (25-44)
	Middle-Aged Adults (45-64)
	Older Adults (65+)

	1999
	0.21 (0.18 - 0.24)
	2.02 (1.91 - 2.13)
	90.86 (89.85 - 91.87)

	2000
	0.15 (0.13 - 0.18)
	1.88 (1.77 - 1.99)
	85.42 (84.45 - 86.40)

	2001
	0.15 (0.13 - 0.18)
	1.84 (1.74 - 1.94)
	81.59 (80.65 - 82.54)

	2002
	0.15 (0.13 - 0.18)
	1.90 (1.80 - 2.00)
	81.24 (80.30 - 82.17)

	2003
	0.15 (0.13 - 0.18)
	1.82 (1.72 - 1.92)
	79.28 (78.36 - 80.19)

	2004
	0.15 (0.13 - 0.18)
	1.88 (1.78 - 1.98)
	75.10 (74.21 - 75.99)

	2005
	0.15 (0.13 - 0.18)
	1.78 (1.69 - 1.88)
	76.27 (75.39 - 77.15)

	2006
	0.15 (0.13 - 0.18)
	1.78 (1.69 - 1.88)
	67.38 (66.56 - 68.20)

	2007
	0.15 (0.13 - 0.18)
	1.66 (1.57 - 1.75)
	62.15 (61.37 - 62.93)

	2008
	0.15 (0.13 - 0.18)
	1.27 (1.19 - 1.34)
	50.92 (50.22 - 51.62)

	2009
	0.15 (0.12 - 0.18)
	1.33 (1.25 - 1.41)
	46.19 (45.53 - 46.85)

	2010
	0.15 (0.13 - 0.18)
	1.29 (1.21 - 1.37)
	44.70 (44.06 - 45.34)

	2011
	0.15 (0.13 - 0.18)
	1.27 (1.19 - 1.34)
	44.86 (44.22 - 45.50)

	2012
	0.15 (0.13 - 0.18)
	1.33 (1.25 - 1.41)
	40.59 (40.00 - 41.19)

	2013
	0.15 (0.13 - 0.18)
	1.33 (1.25 - 1.41)
	41.18 (40.59 - 41.78)

	2014
	0.15 (0.13 - 0.18)
	1.37 (1.29 - 1.44)
	38.38 (37.81 - 38.95)

	2015
	0.15 (0.13 - 0.18)
	1.43 (1.35 - 1.51)
	39.77 (39.19 - 40.34)

	2016
	0.15 (0.13 - 0.18)
	1.51 (1.43 - 1.59)
	36.71 (36.17 - 37.26)

	2017
	0.21 (0.18 - 0.24)
	1.47 (1.39 - 1.55)
	36.87 (36.33 - 37.41)

	2018
	0.21 (0.18 - 0.24)
	1.69 (1.60 - 1.77)
	36.10 (35.58 - 36.63)

	2019
	0.21 (0.18 - 0.24)
	1.75 (1.66 - 1.83)
	34.60 (34.09 - 35.11)

	2020
	0.42 (0.37 - 0.46)
	3.31 (3.19 - 3.43)
	50.23 (49.62 - 50.84)

	2021
	0.63 (0.57 - 0.68)
	4.29 (4.15 - 4.43)
	54.67 (54.02 - 55.32)

	2022
	0.47 (0.43 - 0.52)
	3.21 (3.10 - 3.33)
	46.11 (45.53 - 46.68)

	2023
	0.32 (0.28 - 0.36)
	2.28 (2.18 - 2.38)
	39.52 (38.98 - 40.06)

	Mean AAMR
	0.20 (0.18 - 0.24)
	1.86 (1.77 - 1.96)
	55.22 (54.52 - 55.93)
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	Age-Adjusted Rate (95% CI)

	Year
	NH American Indian or Alaska Native
	NH Asian or Pacific Islander
	NH Black 
	Hispanic
	NH White

	1999
	16.20 (12.97 - 19.98)
	11.53 (10.31 - 12.76)
	16.39 (15.71 - 17.08)
	13.82 (12.93 - 14.71)
	19.00 (18.78 - 19.23)

	2000
	16.29 (13.02 - 19.55)
	10.47 (9.34 - 11.59)
	15.17 (14.52 - 15.82)
	13.46 (12.60 - 14.31)
	17.88 (17.67 - 18.10)

	2001
	13.58 (10.82 - 16.83)
	10.17 (9.11 - 11.22)
	14.38 (13.75 - 15.01)
	13.33 (12.50 - 14.16)
	17.09 (16.88 - 17.29)

	2002
	14.78 (11.79 - 17.77)
	10.18 (9.17 - 11.19)
	14.24 (13.61 - 14.86)
	12.46 (11.67 - 13.24)
	17.08 (16.87 - 17.28)

	2003
	19.64 (16.14 - 23.14)
	9.64 (8.68 - 10.60)
	13.50 (12.89 - 14.10)
	11.62 (10.89 - 12.35)
	16.77 (16.56 - 16.97)

	2004
	14.29 (11.52 - 17.53)
	9.68 (8.75 - 10.60)
	13.15 (12.56 - 13.75)
	11.40 (10.69 - 12.11)
	15.93 (15.73 - 16.12)

	2005
	18.54 (15.28 - 21.79)
	9.49 (8.60 - 10.37)
	13.48 (12.89 - 14.07)
	11.29 (10.61 - 11.97)
	16.14 (15.94 - 16.33)

	2006
	16.25 (13.25 - 19.26)
	9.79 (8.92 - 10.66)
	11.68 (11.14 - 12.22)
	10.55 (9.91 - 11.19)
	14.31 (14.13 - 14.49)

	2007
	15.02 (12.18 - 17.87)
	8.56 (7.78 - 9.34)
	11.13 (10.61 - 11.66)
	9.71 (9.12 - 10.31)
	13.20 (13.03 - 13.38)

	2008
	11.70 (9.38 - 14.41)
	6.88 (6.20 - 7.56)
	9.56 (9.08 - 10.04)
	8.17 (7.64 - 8.70)
	10.74 (10.58 - 10.89)

	2009
	11.02 (8.82 - 13.59)
	6.87 (6.21 - 7.53)
	9.01 (8.55 - 9.47)
	7.62 (7.13 - 8.11)
	9.78 (9.64 - 9.93)

	2010
	12.64 (10.18 - 15.11)
	6.20 (5.59 - 6.81)
	8.69 (8.24 - 9.13)
	6.82 (6.36 - 7.28)
	9.48 (9.34 - 9.63)

	2011
	10.50 (8.38 - 12.63)
	6.29 (5.71 - 6.88)
	8.10 (7.67 - 8.52)
	7.33 (6.87 - 7.78)
	9.62 (9.48 - 9.76)

	2012
	9.15 (7.30 - 11.33)
	5.68 (5.14 - 6.21)
	7.87 (7.46 - 8.27)
	6.62 (6.21 - 7.04)
	8.69 (8.56 - 8.83)

	2013
	9.72 (7.80 - 11.65)
	6.18 (5.65 - 6.71)
	7.73 (7.34 - 8.13)
	6.77 (6.36 - 7.18)
	8.80 (8.66 - 8.93)

	2014
	9.76 (7.85 - 11.67)
	4.81 (4.36 - 5.26)
	7.22 (6.84 - 7.59)
	5.83 (5.47 - 6.20)
	8.41 (8.28 - 8.54)

	2015
	9.18 (7.42 - 10.95)
	4.97 (4.53 - 5.42)
	7.49 (7.12 - 7.87)
	6.12 (5.76 - 6.48)
	8.69 (8.56 - 8.82)

	2016
	7.97 (6.38 - 9.56)
	4.46 (4.05 - 4.86)
	7.37 (7.00 - 7.73)
	5.64 (5.30 - 5.98)
	8.10 (7.98 - 8.23)

	2017
	8.96 (7.32 - 10.60)
	5.06 (4.64 - 5.48)
	7.06 (6.71 - 7.42)
	5.89 (5.55 - 6.22)
	8.15 (8.02 - 8.27)

	2018
	8.80 (7.26 - 10.35)
	4.51 (4.12 - 4.89)
	7.63 (7.27 - 7.99)
	5.77 (5.44 - 6.09)
	8.02 (7.89 - 8.14)

	2019
	7.84 (6.41 - 9.27)
	4.49 (4.11 - 4.86)
	7.32 (6.97 - 7.66)
	5.88 (5.56 - 6.21)
	7.75 (7.63 - 7.87)

	2020
	14.38 (12.51 - 16.24)
	6.35 (5.92 - 6.77)
	14.62 (14.14 - 15.10)
	11.63 (11.20 - 12.07)
	10.74 (10.60 - 10.88)

	2021
	17.53 (15.38 - 19.68)
	6.77 (6.32 - 7.22)
	15.18 (14.69 - 15.67)
	11.51 (11.08 - 11.94)
	12.40 (12.24 - 12.56)

	2022
	11.91 (10.18 - 13.63)
	5.89 (5.49 - 6.30)
	11.45 (11.02 - 11.87)
	8.81 (8.44 - 9.18)
	10.58 (10.44 - 10.72)

	2023
	9.78 (8.25 - 11.31)
	5.59 (5.20 - 5.97)
	9.08 (8.70 - 9.45)
	7.09 (6.76 - 7.42)
	8.95 (8.82 - 9.08)

	Mean AAMR
	12.61 (10.31 - 15.02)
	7.22 (6.55 - 7.88)
	10.74 (10.25 - 11.21)
	9.00 (8.48 - 9.52)
	11.85 (11.69 - 12.01)

	NH = Non-Hispanic




	Supplemental Table 7, Heart Failure related Age-Adjusted Mortality Rates per 100,000, Stratified by Census Region, in Adults with Pneumonia in the United States, 1999 to 2023

	
	Census Region: Northeast
	Census Region: Midwest
	Census Region: 
South
	Census Region: 
West

	Year
	Age-Adjusted Rate (95% CI)
	Age-Adjusted Rate (95% CI)
	Age-Adjusted Rate (95% CI)
	Age-Adjusted Rate (95% CI)

	1999
	17.21 (16.79 - 17.63)
	20.45 (20.02 - 20.87)
	18.14 (17.80 - 18.48)
	18.32 (17.86 - 18.77)

	2000
	16.38 (15.97 - 16.78)
	18.57 (18.17 - 18.98)
	17.24 (16.91 - 17.57)
	17.39 (16.95 - 17.83)

	2001
	15.51 (15.12 - 15.90)
	17.56 (17.17 - 17.95)
	16.68 (16.36 - 17.01)
	16.62 (16.19 - 17.04)

	2002
	15.05 (14.66 - 15.43)
	17.83 (17.44 - 18.22)
	16.76 (16.44 - 17.08)
	16.41 (16.83 - 16.83)

	2003
	14.16 (13.79 - 14.52)
	17.67 (17.28 - 18.06)
	16.14 (15.83 - 16.45)
	16.58 (16.16 - 16.99)

	2004
	14.81 (14.44 - 15.19)
	16.62 (16.25 - 17.14)
	14.92 (14.63 - 15.22)
	15.17 (14.78 - 15.56)

	2005
	14.19 (13.83 - 14.56)
	16.96 (16.58 - 17.33)
	15.18 (14.88 - 15.48)
	15.96 (15.56 - 16.35)

	2006
	12.77 (12.43 - 13.11)
	14.66 (14.31 - 15.01)
	13.57 (13.29 - 13.84)
	14.43 (14.06 - 14.80)

	2007
	11.30 (10.98 - 11.62)
	13.64 (13.31 - 13.97)
	12.72 (12.46 - 12.99)
	13.37 (13.01 - 13.72)

	2008
	9.72 (9.42 - 10.02)
	11.22 (10.92 - 11.52)
	10.33 (10.10 - 10.57)
	10.53 (10.22 - 10.84)

	2009
	8.50 (8.23 - 8.78)
	10.26 (9.98 - 10.55)
	9.82 (9.59 - 10.05)
	9.35 (9.06 - 9.63)

	2010
	8.57 (8.30 - 8.85)
	9.68 (9.41 - 9.96)
	9.45 (9.23 - 9.68)
	8.96 (8.68 - 9.24)

	2011
	8.91 (8.63 - 9.18)
	10.22 (9.94 - 10.50)
	9.06 (8.84 - 9.27)
	8.93 (8.65 - 9.20)

	2012
	8.23 (7.96 - 8.49)
	8.93 (8.67 - 9.19)
	8.58 (8.38 - 8.79)
	7.89 (7.64 - 8.14)

	2013
	8.38 (8.12 - 8.64)
	8.99 (8.73 - 9.24)
	8.58 (8.38 - 8.78)
	8.17 (7.92 - 8.42)

	2014
	7.58 (7.33 - 7.83)
	8.96 (8.70 - 9.22)
	8.20 (8.00 - 8.39)
	7.14 (6.91 - 7.37)

	2015
	8.16 (7.90 - 8.42)
	8.97 (8.72 - 9.23)
	8.50 (8.31 - 8.70)
	7.43 (7.19 - 7.66)

	2016
	7.45 (7.20 - 7.69)
	8.20 (7.96 - 8.44)
	8.09 (7.90 - 8.27)
	7.01 (6.78 - 7.23)

	2017
	7.46 (7.22 - 7.70)
	8.44 (8.20 - 8.69)
	7.97 (7.79 - 8.16)
	7.08 (6.85 - 7.30)

	2018
	7.40 (7.16 - 7.65)
	8.06 (7.83 - 8.30)
	8.12 (7.94 - 8.31)
	6.93 (6.72 - 7.15)

	2019
	7.04 (6.81 - 7.27)
	7.75 (7.52 - 7.98)
	7.78 (7.60 - 7.95)
	6.82 (6.61 - 7.04)

	2020
	10.17 (9.89 - 10.45)
	12.25 (11.96 - 12.54)
	11.65 (11.44 - 11.87)
	9.81 (9.56 - 10.06)

	2021
	9.56 (9.29 - 9.84)
	12.66 (12.36 - 12.96)
	14.16 (13.92 - 14.40)
	11.65 (11.37 - 11.93)

	2022
	8.56 (8.31 - 8.81)
	10.59 (10.32 - 10.86)
	11.40 (11.19 - 11.61)
	9.65 (9.40 - 9.90)

	2023
	7.56 (7.32 - 7.80)
	8.73 (8.49 - 8.98)
	9.40 (9.21 - 9.59)
	8.25 (8.02 - 8.48)

	Mean AAMR
	10.58 (9.61 - 10.18)
	12.31 (12.00 - 12.62)
	11.69 (11.45 - 11.94)
	11.19 (10.88 - 11.49)





Supplemental Table 8, Heart Failure related Age-Adjusted Mortality Rates per 100,000, Stratified by Urban-Rural Classification, in Adults with Pneumonia in the United States, 1999 to 2020
	Supplemental Table 8, Heart Failure related Age-Adjusted Mortality Rates per 100,000, Stratified by Urban-Rural Classification, in Adults with Pneumonia in the United States, 1999 to 2020

	Age-Adjusted Rate (95% CI)

	Year
	Urban
	Rural

	1999
	17.24 (17.02 - 17.46)
	23.85 (23.33 - 24.37)

	2000
	16.10 (15.89 - 16.31)
	22.83 (22.32 - 23.33)

	2001
	15.43 (15.23 - 15.63)
	21.80 (21.31 - 22.29)

	2002
	15.31 (15.11 - 15.51)
	21.98 (21.49 - 22.47)

	2003
	14.82 (14.63 - 15.01)
	22.09 (21.60 - 22.58)

	2004
	14.20 (14.01 - 14.39)
	20.53 (20.05 - 21.42)

	2005
	14.36 (14.17 - 14.55)
	20.95 (20.47 - 21.42)

	2006
	12.83 (12.66 - 13.01)
	18.40 (17.96 - 18.84)

	2007
	11.79 (11.63 - 11.96)
	17.30 (16.87 - 17.72)

	2008
	9.64 (9.49 - 9.79)
	14.21 (13.82 - 14.59)

	2009
	8.87 (8.73 - 9.01)
	12.84 (12.48 - 13.21)

	2010
	8.53 (8.39 - 8.66)
	12.59 (12.23 - 12.95)

	2011
	8.69 (8.56 - 8.83)
	12.09 (11.75 - 12.44)

	2012
	7.84 (7.71 - 7.97)
	11.43 (11.10 - 11.77)

	2013
	7.99 (7.86 - 8.12)
	11.30 (10.97 - 11.63)

	2014
	7.47 (7.35 - 7.59)
	10.70 (10.38 - 11.02)

	2015
	7.81 (7.69 - 7.93)
	10.80 (10.48 - 11.12)

	2016
	7.20 (7.08 - 7.32)
	10.57 (10.26 - 10.89)

	2017
	7.30 (7.19 - 7.42)
	10.36 (10.05 - 10.67)

	2018
	7.23 (7.12 - 7.35)
	10.11 (9.81 - 10.41)

	2019
	6.96 (6.85 - 7.08)
	9.90 (9.60 - 10.19)

	2020
	10.56 (10.42 - 10.69)
	14.03 (13.68 - 14.39)

	Mean AAMR
	10.82 (10.67 - 10.98)
	15.48 (15.09 - 15.87)

	The data for urbanization is only available till 2020 in the CDC Wonder Database.

	




Supplemental Table 9, Heart Failure related Age-Adjusted Mortality Rates per 100,000, Stratified by States, in Adults with Pneumonia in the United States, 1999 to 2023
	Supplemental Table 9, Heart Failure related Age-Adjusted Mortality Rates per 100,000, Stratified by States, in Adults with Pneumonia in the United States, 1999 to 2023

	State
	Age-Adjusted Rate (95% CI)

	Alabama
	14.12 (13.84 - 14.39)

	Alaska
	8.48 (7.67 - 9.29)

	Arizona
	5.88 (5.73 - 6.03)

	Arkansas
	15.10 (14.74 - 15.45)

	California
	12.37 (12.27 - 12.46)

	Colorado
	8.25 (8.02 - 8.48)

	Connecticut
	12.05 (11.78 - 12.32)

	Delaware
	10.43 (9.90 - 10.96)

	District of Columbia
	8.46 (7.84 - 9.07)

	Florida
	5.96 (5.88 - 6.03)

	Georgia
	9.21 (9.03 - 9.38)

	Hawaii
	7.97 (7.62 - 8.33)

	Idaho
	10.12 (9.70 - 10.54)

	Illinois
	11.59 (11.44 - 11.74)

	Indiana
	13.08 (12.86 - 13.31)

	Iowa
	11.48 (11.20 - 11.75)

	Kansas
	13.22 (12.89 - 13.54)

	Kentucky
	18.05 (17.72 - 18.38)

	Louisiana
	10.36 (10.11 - 10.62)

	Maine
	10.53 (10.12 - 10.93)

	Maryland
	10.46 (10.24 - 10.68)

	Massachusetts
	12.69 (12.48 - 12.89)

	Michigan
	11.37 (11.21 - 11.54)

	Minnesota
	11.63 (11.41 - 11.86)

	Mississippi
	16.89 (16.49 - 17.28)

	Missouri
	12.17 (11.95 - 12.39)

	Montana
	10.11 (9.63 - 10.59)

	Nebraska
	13.43 (13.03 - 13.84)

	Nevada
	7.26 (6.97 - 7.56)

	New Hampshire
	11.55 (11.09 - 12.01)

	New Jersey
	9.34 (9.18 - 9.49)

	New Mexico
	9.29 (8.94 - 9.64)

	New York
	9.96 (9.85 - 10.06)

	North Carolina
	12.44 (12.25 - 12.63)

	North Dakota
	15.58 (14.90 - 16.27)

	Ohio
	13.62 (13.45 - 13.78)

	Oklahoma
	17.42 (17.07 - 17.76)

	Oregon
	9.49 (9.25 - 9.73)

	Pennsylvania
	10.29 (10.16 - 10.42)

	Rhode Island
	15.62 (15.07 - 16.17)

	South Carolina
	12.06 (11.79 - 12.32)

	South Dakota
	14.06 (13.47 - 14.66)

	Tennessee
	14.30 (14.05 - 14.54)

	Texas
	12.90 (12.77 - 13.04)

	Utah
	11.23 (10.83 - 11.62)

	Vermont
	12.38 (11.71 - 13.05)

	Virginia
	9.33 (9.15 - 9.52)

	Washington
	11.93 (11.71 - 12.15)

	West Virginia
	18.44 (17.97 - 18.90)

	Wisconsin
	10.25 (10.05 - 10.45)

	Wyoming
	10.37 (9.65 - 11.08)



