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ABSTRACT

BACKGROUND Coronary artery disease (CAD) and acute myocardial infarction (AMI) still pose a significant burden to
the health care system, affecting population subgroups differently.

OBJECTIVES The purpose of the study was to describe age, sex, and racial disparities in mortality rates for CAD and
AMI in the United States between 2000 and 2020.

METHODS This was an ecological study with trend analysis of mortality rates using data from the National Centers for
Disease Control and Prevention surveillance databases.

RESULTS Between 2000 and 2020, there was a significant decrease in the age-standardized mortality rates of both

CAD (from 249.4 to 118 per 100,000 cases [P < 0.001]) and AMI (from 93.4 to 34.1 per 100,000 cases [P < 0.001]),
with deceleration in the decline of mortality rates after 2011. CAD and AMI mortality rates were both significantly higher
in males (P < 0.001), the 75+ years age group (P < 0.001), and in non-Hispanic Blacks (NHBs) and non-Hispanic Whites
(NHWs) compared to Hispanics (P < 0.001). While CAD mortality rates were higher in NHB compared to NHW

(P = 0.037), there was no significant difference in AMI mortality rates between NHB and NHW (P = 0.144). There was
also no difference in both CAD and AMI mortality rates between the 25 to 44 years and 45 to 64 years age groups

(P = 0.051 and P = 0.072).

CONCLUSIONS While a significant reduction in mortality rates is evident, the notable deceleration in this decline in
recent years reflects a plateauing of earlier gains and highlights the need to identify new targets. The persistent
disparities in the identified population subgroups necessitate further exploration to inform targeted interventions

and policies. (JACC Adv. 2024;3:101373) © 2024 The Authors. Published by Elsevier on behalf of the American College of
Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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ABBREVIATIONS

oronary artery disease (CAD) is a

AND ACRONYMS

AMI = acute myocardial
infarction

CAD = coronary artery disease

CDC = Centers for Disease

Control and Prevention

CVD = cardiovascular disease

ICD = International
Classification of Diseases

NVSS = National Vital
Statistics System

U.S. = United States

type of heart disease characterized

by plaque buildup in the walls of
the arteries of the heart, resulting in the
inability of these arteries to supply adequate
oxygen-rich blood to the heart.”” CAD is the
main cause of acute myocardial infarction
(AMI).> AMI occurs when there is a sudden
interruption of the blood flow and oxygena-
tion to the heart muscle, resulting in myocar-
dial ischemia, infarction, and necrosis.* Over
18 million United States (U.S.) adults have
CAD, making it the most common type of
heart disease and also the leading cause of
death in the United States, with more than 350,000
deaths each year."”® According to the National Cen-
ters for Disease Control and Prevention (CDC),
approximately 800,000 people in the United States
have an AMI every year, and someone has an AMI

every 40 seconds.® Despite these statistics, there has

TABLE 1 Age-Standardized Mortality Rates per 100,000 for
Coronary Artery Disease and Acute Myocardial Infarction in the
United States From 2000 to 2020

Age-Standardized Mortality per

100,000 Cases
Coronary Artery Acute Myocardial
Year Disease Infarction

2000 249.4 93.4
2001 240.2 88.3
2002 233.0 84.6
2003 221.8 78.8
2004 205.0 7.2
2005 198.9 67.3
2006 186.6 62.0
2007 172.8 56.6
2008 167.9 55.5
2009 156.0 50.7
2010 148.5 47.9
20M 143.2 45.9
2012 138.1 44.0
2013 1343 42.6
2014 129.0 40.6
2015 126.6 39.6
2016 122.4 38.0
2017 120.3 36.6
2018 Nn7.5 35.2
2019 1n3.3 331
2020 118.0 341
P linear <0.001 <0.001
NB P value (Pseudo R?) <0.001 <0.001

0.2986 0.3064
K tau-b P value —0.9810 —0.9905

<0.001 <0.001
NB = negative binomial regression.
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been a remarkable decline in the overall prevalence
and mortality rates of cardiovascular diseases
(CVDs) in the United States over the past few de-
cades.®® This is in part due to a reduction in the prev-
alence of some major risk factors and significant
advancements in treatment options for these condi-
tions.”"®> The decline in mortality rates for several
heart diseases has, however, not been consistent
across all age groups, sexes, and races.'*" Studies
examining different cohorts over different time-
frames have reported different findings, often spe-
cific to their study populations, settings, and times.
For instance, the study by Peters et al noted consider-
able decline in recurrent myocardial infarction and
coronary heart disease events and mortality, with
proportionally  greater
compared to men and rates remaining higher in

reductions in women
men.’® Gupta et al also noted a decline in in-
hospital AMI mortality between 2001 and 2010 with
higher mortality in women compared to men.'” The
study by Dani et al focused on premature mortality
(age <65 years) from AMI over a longer period
(1999-2019),'® while the study by Kyalwazi explored
disparities in overall cardiovascular mortality over
the same time frame, noting higher cardiovascular
mortality rates in Black women and men compared
to their White counterparts.'® This study aimed to
comprehensively review, analyze, and describe
actual national trends and sex, age, and racial dispar-
ities in the mortality rates of selected CVDs for the
entire adult U.S. population (18 years and older)
over a longer time period (2000-2020) than prior re-
views, with focus on CAD and AMI. The simultaneous
exploration of CAD and AMI in this study could bring
to light nuances in mortality trends and disparities
that may have been less clear in prior broader studies
on all CVDs.

METHODS

STUDY DESIGN AND DATA SOURCES. This was an
ecological study with trend analysis of the mortality
from CAD and AMI in the United States between 2000
and 2020. Data on CAD were obtained from the Na-
tional Vital Statistics System (NVSS) of the National
Mortality data are
collected by the respective state registries and pro-
vided to the NVSS. These data are county-level na-
tional mortality and population data over several
years. The data are based on death certificates of U.S.
residents, which contain both demographic and a

CDC surveillance databases.

single underlying cause of death (with International
Classification of Diseases [ICD]-10 codes) and up to 20

additional causes. CAD and AMI were defined
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according to indicator definitions of the division for
heart disease and stroke prevention of the CDC.*°
CAD was defined according to the ICD-10: 120-I125
codes, and AMI was defined according to the ICD-10:
121-122 code.

SELECTION CRITERIA. This study included:

e U.S. adults aged 18 and above.

o Deaths between 2000 and 2020 with issued death
certificates, reported by the state registries to the
NVSS.

e Deaths due to CAD and AMI.

This study excluded:

o Deaths not reported to state registries.

DATA MANAGEMENT AND ANALYSIS. Data exported
from the NVSS Database included: overall AMI and
CAD mortality rates among U.S. adults aged 18 and
above, categorized by sex, race, and age groups. Data
were first exported to an Excel sheet and then to
STATA version 17 (STATA Corp) statistical software
for data analysis. The 2 primary outcomes of
interest were the age-standardized mortality rate per
100,000 cases for CAD and AMI. Mortality rates for
CAD were calculated as the number of adults aged
18+ who died with CAD listed as the underlying cause
of death, divided by the number of adults (18+) per
100,000. Likewise, mortality rates for AMI were

calculated as the number of adults aged 18+ who died
with AMI listed as the underlying cause of death,
divided by the number of adults aged 18+, per
100,000. Graphs of mortality rates over time for the
2 outcomes were plotted. The linear-by-linear
trends test and negative binomial regression models
were used to evaluate trends in mortality rates for
both outcomes, over time. Groups were compared
within the models using the likelihood ratios and the
Wald-Chi” test. The goodness of fit of the models
were assessed using the pseudo-R?’. The Mann-
Kendall test for trends was also used to assess
nonlinear trends, and the corresponding Kendall’s
tau-b correlation coefficient was reported. Multiple
linear regression was used to assess for significant
linear associations between the various demographic
variables and both outcome variables over time.
P values of <0.05 were considered statisti-
cally significant.

ETHICAL CONSIDERATIONS. This was an analysis of
de-identified disease surveillance data retrieved from
the CDC databases, and ethical approval was there-
fore not required.

RESULTS

Table 1 summarizes the age-standardized mortality
rates per 100,000 cases for the 2 outcomes explored:
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TABLE 2 Age-Standardized Mortality Rates per 100,000 by Sex
for Coronary Artery Disease and Acute Myocardial Infarction in
the United States From 2000 to 2020
Age-Standardized Mortality
per 100,000 Cases
Coronary Artery Acute Myocardial
Disease Infarction
Year Male Female Male Female
2000 289.1 216.7 m 78.9
2001 277.4 209.4 104.4 75.1
2002 270.8 201.6 100.3 71.6
2003 257.6 191.7 933 66.6
2004 239.1 176.2 84.6 59.9
2005 232.6 170.4 80.0 56.6
2006 220.3 158.0 74.4 51.5
2007 204.8 145.4 67.8 46.9
2008 199.2 141.0 66.6 46.0
2009 188.2 128.4 61.6 41.4
2010 179.5 121.7 58.3 38.8
20M 174.2 116.3 56.2 36.9
2012 169.3 ma 54.2 35.1
2013 166.5 106.4 52.9 33.6
2014 161.4 101.0 50.8 31.6
2015 158.6 98.7 49.7 30.8
2016 155.4 93.8 48.1 29.0
2017 153.8 91.1 46.8 27.7
2018 151.5 87.8 45.5 26.2
2019 146.9 84.0 429 24.5
2020 153.9 86.6 445 25.0
P linear <0.001 <0.001 <0.001 <0.001
NB P value (Pseudo R?) <0.001 <0.001 <0.001 <0.001
0.2699 0.3285 0.2915 0.3245
K tau-b P value —-0.9714 -0.9905 -0.9905 -0.9905
<0.001 <0.001 <0.001 <0.001
NB = negative binomial.

CAD and AMI. There was a general downtrend in the
age-standardized mortality rates of both outcomes
from 2000 to 2020 (Figure 1).

CORONARY ARTERY DISEASE. There was a signifi-
cant decrease in the age-standardized mortality rates
of CAD from 249.4 per 100,000 cases in 2000 to 118
per 100,000 cases in 2020 (P < 0.001, K tau-b corre-
lation coefficient = —0.98) (Table 1).

Across sexes, there was a significant reduction in
mortality rates between 2000 and 2020, from 289.1 to
153.9 per 100,000 cases in males (P < 0.001, K tau-
b = -0.97) and from 216.7 to 86.6 in females
(P < 0.001, K tau-b = —-0.99). Mortality rates were
significantly higher in males compared to females
(P < 0.001, R? = 0.95) (Tables 2 and 3, Figure 2).

There was a significant decrease in mortality rates
across all races between 2000 and 2020, from 274.7 to
139.3 per 100,000 cases in non-Hispanic Blacks
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(P < 0.001, K tau-b = —0.95), 256.4 to 122.7 per
100,000 cases in non-Hispanic Whites (P < 0.001,
K tau-b = —0.99), 181 to 88.3 per 100,000 cases in
Hispanics (P < 0.001, K tau-b = —0.93), and 122.1 to
72.5 per 100,000 cases in other races (P < 0.001,
K tau-b = -0.91) (Table 4). Mortality rates were
significantly higher in non-Hispanic Blacks
(P = 0.037), but significantly lower in Hispanics
(P < 0.001) and other races (P < 0.001), compared to
non-Hispanic Whites (Tables 3 and 4, Figure 3).

With regard to age groups, mortality rates signifi-
cantly decreased in all age groups between 2000 and
2020, except for the 18 to 24 years age group, where
the change in mortality rates was not significant
(P = 0.725, K tau-b = —0.54) (Table 5). Mortality rates
were significantly higher in the 75+ years (P < 0.001),
followed by the 65+ years (P < 0.001), then the 35+
years (P < 0.001) age groups, and significantly lower
in the 18 to 24 years age group (P = 0.033) compared
to the 45 to 64 years age group (Table 3). There was,
however, no significant difference in mortality rates
in the 25 to 44 years age group (P = 0.051) compared
to the 45 to 64 years age group (Table 3, Figure 4).

ACUTE MYOCARDIAL INFARCTION. There was a
significant decrease in the age-standardized mortality
rates of AMI from 93.4 per 100,000 cases in 2000 to
34.1 per 100,000 cases in 2020 (P < 0.001, K tau-b
correlation coefficient = —0.99) (Table 1).

Across sexes, from 2000 to 2020, there has been a
significant gradual decrease in mortality rates among
males from 111 to 44.5 per 100,000 cases (P < 0.001,
K tau-b = —0.99) and among females from 78.9 to 25
per 100,000 cases (P < 0.001, K tau-b = -0.99)
(Table 1). Mortality rates were significantly higher in
males as compared to females (P < 0.001, R® = 0.93)
(Tables 2 and 3, Figure 5).

Across races, there was a significant decrease in
mortality rates between 2000 and 2020 from 102.5 to
39.9 per 100,000 in non-Hispanic Blacks (P < 0.001,
K tau-b = -0.97), 96.5 to 35.8 per 100,000 cases in
non-Hispanic Whites (P < 0.001, K tau-b = -0.99),
63.4 to 26.1 per 100,000 cases in Hispanics (P < 0.001,
K tau-b = —-0.95), and 45.8 to 21.1 per 100,000 cases in
other races (P < 0.001, K tau-b = —0.96) (Table 4).
There was no significant difference in mortality rates
between non-Hispanic Whites and non-Hispanic
Blacks (P = 0.144) (Table 3). Mortality rates were,
however, significantly lower in Hispanics (P < 0.001)
and other races (P < 0.001) compared to non-Hispanic
Whites (Table 3, Figure 6).

With regard to age groups, there was a significant
decrease in mortality rates between 2000 and 2020 in
the 75+ years age group from 712.5 to 240.8 per
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TABLE 3 Linear Regression Coefficients for the Association Between Mortality Rates for Coronary Artery Disease and Acute Myocardial Infarction and Sex, Race,
and Age Groups
Outcome Demographic Coefficients (95% CI) P Value Adjusted R?
Coronary artery disease Sex Female Reference - 0.95
Male 62.5 (54.8-70.1) <0.001
Year —7.0 (7.7 to —6.4)
Constant 14,254.7 (12,990.0-15,518.5)
Race Non-Hispanic Whites Reference - 0.91
Non-Hispanic Blacks 10.8 (0.7-20.9) 0.037
Hispanics —55.6 (—65.7 to —45.5) <0.001
Other —83.4 (—93.6 to —73.4) <0.001
Year —5.7 (-6.3 to —5.1)
Constant 11,640.7 (10,452.9-12,828.4)
Age group 18-24 y —91.2 (-175.1 to —7.4) 0.033 0.94
25-44y —83.5 (-167.3-0.4) 0.051
35+y 162.9 (79.0-246.7) <0.001
45-64 y Reference -
65+y 718.0 (634.1-801.8) <0.001
75+y 1,287.3 (1,203.5-1,371.2) <0.001
Year —16.8 (—20.8 to —12.8)
Constant 33,890.1 (25,856.7-41,923.5)
Acute myocardial infarction Sex Female Reference - 0.93
Male 21.9 (18.2-25.6) <0.001
Year —-3.0(-3.3t0 -2.7)
Constant 6,064.4 (5,445.9-6,682.9)
Race Non-Hispanic Whites Reference - 0.89
Non-Hispanic Blacks 3.2 (-1.1-7.5) 0.144
Hispanics —19.2 (-23.5 to —14.8) <0.001
Other —28.6 (—32.9 to —24.3) <0.001
Year —2.4(-2.6t0o —2.2)
Constant 4,893.3 (4,386.6-5,400.1)
Age group 18-24y —35.4 (-70.6 to —0.1) 0.049 0.89
25-44y —32.3(-67.6-2.9) 0.072
35+y 48.5 (13.3-83.7) 0.007
45-64 y Reference -
65+y 222.5 (187.3-257.7) <0.001
75+y 382.6 (347.4-417.8) <0.001
Year —7.1(-8.8to -5.4)
Constant 14,353.1 (10,978.4-17,727.9)

100,000 cases (P < 0.001, K tau-b = —1), 65+ years age
group from 448.9 to 147.1 per 100,000 cases
(P < 0.001, K tau-b = —0.99), 45 to 64 years age group
from 51.1 to 30.1 per 100,000 cases (P < 0.001, K tau-
b = -0.96), and the 35+ years age group from 134.9 to
60.2 per 100,000 cases (P < 0.001, K tau-b = —0.99),
but not in the 25 to 44 years (P = 0.109,
K tau-b = -0.90) and 18 to 24 years (P = 0.755,
K tau-b = —0.52) age groups (Table 4). Mortality rates
were significantly higher in the 75+ years (P < 0.001),
followed by the 65+ years (P < 0.001), then the 35+
years (P = 0.007) age groups, and significantly lower
in the 18 to 24 years age group (P = 0.049) compared
to the 45 to 64 years age group (Table 3). There was no
significant difference in mortality rates in the 25 to

44 years age group (P = 0.072) compared to the 45 to
64 years age group (Table 3, Figure 7).

DISCUSSION

This study examined the evolving landscape of CAD
and AMI mortality in the United States over the past
2 decades. The findings reveal a significant downward
trend in overall mortality rates for both CAD and AMI
during this period. Though this decrease in mortality
rates for CAD and AMI cuts across all sexes, races, and
age groups, it has been uneven in particular de-
mographics (Central Illustration). Notably, mortality
rates over this period were disproportionately higher
among males, non-Hispanic Black individuals, and
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FIGURE 2 Coronary Artery Disease Mortality Rate per 100,000 by Sex in the United States From 2000 to 2020
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TABLE 4 Mortality Rates per 100,000 by Race for Coronary Artery Disease and Acute Myocardial Infarction in the United States From
2000 to 2020

Age-Standardized Mortality per 100,000 Cases

Coronary Artery Disease Acute Myocardial Infarction
Year H NHB NHW (] H NHB NHW o
2000 181.0 274.7 256.4 1221 63.4 102.5 96.5 45.8
2001 178.6 267.9 246.6 18.6 62.6 97.8 91.1 43.8
2002 173.0 258.9 239.7 117.0 61.3 94.8 87.1 425
2003 150.7 248.6 228.4 112.8 53.2 87.9 81.4 39.0
2004 141.2 230.1 211.4 103.6 48.9 79.8 73.7 34.4
2005 142.8 2215 205.2 101.5 49.3 74.6 69.6 339
2006 130.3 209.7 192.8 98.5 43.2 69.4 64.3 327
2007 120.6 194.8 178.9 90.6 39.8 64.4 58.7 29.1
2008 1131 185.4 174.7 89.4 36.7 60.9 58.1 28.4
2009 1071 173.5 162.3 84.2 337 56.8 53.1 26.9
2010 101.3 160.3 155.6 79.6 321 51.5 50.4 25.8
20M 95.1 154.2 150.6 76.1 29.6 50.1 48.5 24.2
2012 92.4 149.4 145.3 74.3 29.2 47.7 46.6 235
2013 92.4 145.4 141.2 74.7 29.3 46.1 45.0 22.9
2014 87.9 139.3 136.0 70.4 27.8 43.1 43.2 213
2015 87.7 135.4 133.4 70.6 27.8 42.0 421 213
2016 85.3 134.9 129.0 68.3 26.6 41.4 40.3 20.8
2017 83.4 130.9 127.0 69.2 25.8 39.2 39.0 20.8
2018 81.6 129.0 124.2 68.2 25.1 38.4 37.5 20.2
2019 79.4 124.8 119.9 65.7 235 36.2 353 18.9
2020 88.3 139.3 122.7 725 26.1 39.9 35.8 21.1
P linear <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
NB P value (Pseudo R?) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.2643 0.2783 0.2977 0.2409 0.2766 0.3072 0.3029 0.2426
K tau-b P value —0.9308 —0.9476 —0.9905 —0.9143 —0.9499 -0.9714 —0.9905 —0.9569
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

H = Hispanic; NB = negative binomial; NHW = non-Hispanic White; NHB = non-Hispanic Black; O = other.
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Coronary Artery Disease Mortality Rate by Race

FIGURE 3 Coronary Artery Disease Mortality Rate per 100,000 by Race in the United States From 2000 to 2020
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TABLE 5 Mortality Rates per 100,000 by Age Groups for Coronary Artery Disease and Acute Myocardial Infarction in the United States From 2000 to 2020

Coronary Artery Disease

Acute Myocardial Infarction

Year 18-24 25-44 35+ 45-64 65+ 75+ 18-24 25-44 35+ 45-64 65+ 75+

2000 0.4 9.9 360.4 116.4 1,237.3 2042.6 0.2 4.1 134.9 51.1 448.9 712.5
2001 0.6 10.2 346.1 ms3 1,194.3 1,970.4 0.2 4.3 127.3 47.6 425.9 678.0
2002 0.4 10.3 336.3 109.6 1,160.9 1,908.0 0.2 4.2 1221 46.0 408.8 646.0
2003 0.5 10.3 322.3 106.2 1,109.8 1,825.3 0.2 4.2 1n4.5 441 381.0 604.6
2004 0.4 9.9 299.1 100.6 1,026.1 1,686.1 0.2 3.9 103.9 40.9 343.7 543.2
2005 0.5 9.5 291.1 99.4 995.6 1,640.2 0.2 3.8 98.6 39.5 324.6 513.6
2006 0.4 0.3 273.9 96.3 928.6 1,529.2 0.2 3.7 91.0 37.8 295.8 467.7
2007 0.4 8.8 258.2 92,5 865.7 1,435.6 0.2 3.4 845 35.8 271.0 429.4
2008 0.4 8.4 254.8 91.5 841.2 1,410.4 0.2 3.2 84.2 35.7 266.3 429.0
2009 0.3 7.9 240.5 87.6 781.2 1,315.4 0.1 3.0 78.1 33.6 2425 389.2
2010 0.3 a7 231.8 84.7 750.4 1,303.9 0.2 28 74.5 325 229.9 380.3
20m 0.4 7.6 227.0 84.2 723.4 1,261.8 0.2 29 72.5 31.8 220.3 366.0
2012 0.4 7.5 222.4 84.1 684.9 1,215.5 0.2 28 70.6 31.4 207.3 349.9
2013 0.4 7.2 219.5 82.9 661.4 1,183.8 0.2 2.8 69.2 30.9 198.8 337.0
2014 0.4 7.0 213.9 82.8 627.2 1,126.7 0.1 2.6 66.9 30.6 186.9 316.7
2015 0.4 6.9 212.8 82.4 612.2 1,106.5 0.2 2.6 66.1 30.5 180.8 307.3
2016 0.3 6.7 208.5 82.2 586.3 1,054.1 0.1 25 64.1 30.0 171.5 289.1
2017 0.3 6.5 207.7 81.7 574.4 1,032.3 0.2 2.5 62.6 29.5 164.3 275.7
2018 0.4 6.2 205.6 81.5 557.5 992.8 0.1 2.4 61.0 28.9 1571 261.0
2019 0.3 6.1 2011 79.2 535.6 953.0 0.1 2.3 58.1 27.7 146.5 243.6
2020 0.3 7.0 211.4 86.8 547.6 965.3 0.1 2.7 60.2 30.1 1471 240.8
P linear 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 <0.001 <0.001 <0.001 <0.001 <0.001
NB P value (Pseudo R?) 0.725 0.029 <0.001 <0.001 <0.001 <0.001 0.755 0.109 <0.001 <0.001 <0.001 <0.001
0.0046 0.0549 0.2358 0.1390 0.3158 0.2912 0.0059 0.0390 0.2727 0.1629 0.3462 0.3297

K tau-b P value -0.5367 -0.8905 -0.9619 —-0.9048 —-0.9905 -0.9905 -0.5237 -0.8986 —-0.9905 -0.9619 —0.9905 -1.00
0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.006 <0.001 <0.001 <0.001 <0.001 <0.001

NB = negative binomial.
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FIGURE 4 Coronary Artery Disease Mortality Rate per 100,000 by Age Groups in the United States From 2000 to 2020
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the elderly, who also experienced the greatest rates of
decline in mortality over the 2 decades of this study.

The early 2000s saw significant advancements in
both preventive measures and treatments for CAD
and AMI. These included widespread use of aspirin
and statins, improved hypertension and dyslipidemia
management, smoking cessation programs, and the

introduction of advanced interventional techniques
such as percutaneous coronary interventions.®"3
These interventions had a substantial initial impact
on reducing mortality rates.”*

This reduction in CAD and AMI in the United States
mirrors the trends observed globally in high-income

regions such as Europe, where AMI-related mortality
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FIGURE 5 Acute Myocardial Infarction Mortality Rate per 100,000 by Sex in the United States From 2000 to 2020
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FIGURE 6 Acute Myocardial Infarction Mortality Rate per 100,000 by Race in the United States From 2000 to 2020
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o

S 4
o
S 9
S ©
=3
o
5 1
Q.
o)
©
z S
=
b=
@
o o
S «

o4

T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year
Hispanic — Non-Hispanic Black
Non-Hispanic White =~ —— Other
continuously declined between 2012 and 2020.%* This It is worth noting that the significant decline in

is, however, in contrast to lower-income regions, CAD and AMI mortality over the past 2 decades pre-
which have seen less pronounced improvements,”> dominantly occurred in the first decade, with a
highlighting the impact of health care advancements. notable deceleration after 2011. This is likely due to

FIGURE 7 Acute Myocardial Infarction Rate per 100,000 by Age Groups in the United States From 2000 to 2020
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in the United States Between 2000 and 2020

Coronary Artery Disease

CENTRAL ILLUSTRATION Trends and Disparities in Coronary Artery Disease and Acute Myocardial Infarction Rates

NHB > NHW(P=0.037) and NHW >

75+ and 65+ years > 45-64 years (P <0.001) and 45-64 years = 25-44 years (P = 0.051)

Mortality Rates

Coronary Artery Disease
Males >Females (P <0.001)

(%

H > 0(P<0.001)

@
n
il

Significant decrease in the
age-standardized mortality
rates from CAD and AMI

Dimala CA, et al. JACC Adv. 2024;3(12):101373.

NHB:NI-!W(P: 0.144) and NHB/NHW > H > 0(P<0.001)

L

————

[

75+ and 65+ years > 4

Acute Myocardial Infarction
Males >Females (P <0.001)

R i

-64 years (P <0.001) and 45-64 years = 25-44 years (P = 0.072)

H = Hispanics; NHB = non-Hispanic Blacks; NHW = non-Hispanic Whites; O = others.

plateauing in the benefits of these health care ad-
vancements and initial interventions.”** These gains
in the management of CAD and AMI were also coun-
teracted by the rising prevalence of obesity and dia-
betes and persistent health disparities.***>

An important observation from this study was the
sudden increase in both overall CAD and AMI mor-
tality rates and across races and sexes in 2020
compared to prior years. This could possibly be
attributed primarily to the impact of the COVID-19
pandemic. There were significantly reduced hospi-
talizations for acute cardiovascular conditions by
the strained health care systems during the
pandemic, coupled to the fact that patients avoided
hospitals due to fear of contracting COVID-19, both
resulting in delayed or missed treatments for
AMIL.2°?® This rise in deaths,
including those from ischemic heart disease, was

cardiovascular

particularly pronounced in regions heavily affected

by COVID-19.2°2 Other effects of the COVID-19
pandemic, including the psychological stress, a
known risk factor for cardiovascular events, and
changes in lifestyle such as reduced physical activ-
ity and exacerbation of existing health care dispar-
ities, likely contributed to the increased incidence
and mortality from CAD and AMI.>%3*

The significantly higher mortality rates of CAD and
AMI among males over the past decades, as also noted
in the review by Dani et al,'® align with the known
higher prevalence of CVD risk factors such as hyper-
tension, hyperlipidemia, and smoking among males
compared to females.>” Males also experience higher
levels of inflammatory markers such as C-reactive
protein and interleukin-6, which are associated with
CAD.>3 Beyond the risk factors for CVD, there are also
inherent differences in the pathophysiology of CAD
between males and females. Males tend to have more
inflamed and vulnerable plaques, which are more
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prone to rupture, leading to AMI, as opposed to fe-
males who tend to have more plaque erosion and less
acute events.>**> Females also experience the pro-
tective effect of estrogen in the middle age.3°

This study highlights the significantly higher mor-
tality rate of CAD in non-Hispanic Blacks compared to
other races in the United States, which is due to
several interrelated factors including inherent bio-
logical, environmental, and
geographical factors, among others. Socio-economic
disparities such as living in lower socio-economic
neighborhoods, food insecurity, high unemployment
rates, and lower income, which disproportionately
affect Black communities due to historical and
contemporary socioeconomic practices,?’ collectively
account for a substantial portion of the observed
racial differences in cardiovascular risks and mortal-
ity.3®° The lower access to timely interventions such
as revascularization and to overall quality health care

socio-economic,

among black patients also contributes to this
observed trend.*“** Also, the higher prevalence of
comorbid conditions such as hypertension, diabetes,
and obesity and risk factors such as smoking and
lower levels of physical activity among Black in-
dividuals contributes to the observed higher CAD
mortality rates.*%4344

It is, however, worth noting that this study found
no significant difference in mortality rates for AMI
between non-Hispanic Blacks and non-Hispanic
Whites. This study also highlights the consistently
lower CAD and AMI mortality rates in Hispanics
compared to non-Hispanic Blacks and non-Hispanic
Whites over this time, a phenomenon often referred
to as the “Hispanic paradox,” a concept whose un-
derlying reasons remain elusive.*> This paradox
highlights the discordance that exists between the
better health outcomes of Hispanics over non-
Hispanic populations despite their higher burden of
CVD risk factors and socioeconomic disadvantage.*’

Despite having the highest mortality rates, this
study confirms that the older age groups (75 years
and above) have also experienced the greatest rate
of decline in CAD and AMI mortality rates. The
higher rates of comorbidities and frailty, atypical
presentation, greater severity of disease, higher risk
of complications, and lower rates of procedural suc-
cess in elderly patients collectively account for the
higher mortality rates in the older age groups.*®“®
Our study found no significant difference in the mor-
tality rates of CAD and AMI between the 25 to 44 years

Dimala et al
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age group and the 45 to 64 years age group. While older
adults experienced significant declines in CAD and
AMI mortality, younger adults have not seen similar
improvements. Wilmot et al noted a minimal
improvement in CAD mortality in young adults,
particularly women under 55, since 1990.'* The rising
prevalence of risk factors such as obesity, diabetes,
and metabolic syndrome among younger adults has
likely contributed to the stagnation in mortality
decline.®

While this ecological study provides vital insights,
it is important to note its limitations in making
individual-level and causal inferences, as it relies on
grouped population data. The findings of this study
may therefore not apply to individuals in specific
communities. Also, the design of our study does not
enable us to account for confounding variables such
as socio-economic status, access to health care and
lifestyle factors, which all influence mortality rates.
Variations in the reporting practices across different
regions or demographic groups, as well as changes in
how mortality data is collected, reported, or catego-
rized, could affect the observed trends in mortality
rates. Despite these limitations, this study offers a
clear understanding of the national trends in CAD and
AMI mortality across various subgroups over the past
2 decades.

CONCLUSIONS

In summary, this study delineates the trends in CAD
and AMI from 2000 to 2020. While a significant
reduction in mortality rates is evident, the notable
deceleration in this decline in recent years reflects a
plateauing of earlier gains and highlights the need to
identify new targets. The persistent disparities in the
identified population subgroups necessitate further
exploration to inform targeted interventions and
policies.
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PERSPECTIVES

COMPETENCY IN SYSTEMS-BASED PRACTICE:
There remain significant disparities in CAD and AMI mor-
tality rates in the United States. Identifying subpopula-
tions with the worst mortality rates is the first step for
further in-depth, individual-level research to identify and

Acute Myocardial Infarction and Coronary Artery Disease Mortality Trends

address the reasons for these disparities.
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TRANSLATIONAL OUTLOOK: Clinicians' awareness of
these subpopulations is important in ensuring a more
systematic approach to the management of these pa-
tients as an important step in addressing disparities in
care at the clinical level.
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