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Trends in Cardiovascular Mortality Related 
to Atrial Fibrillation in the United States, 
2011 to 2018
Yoshihiro Tanaka , MD, PhD; Nilay S. Shah , MD, MPH; Rod Passman , MD, MSCE; Philip Greenland , MD;  
Donald M. Lloyd- Jones , MD, ScM; Sadiya S. Khan , MD, MSc

BACKGROUND: Prevalence of atrial fibrillation (AF) continues to increase and is associated with significant cardiovascular mor-
bidity and mortality. To inform prevention strategies aimed at reducing the burden of AF, we sought to quantify trends in car-
diovascular mortality related to AF in the United States.

METHODS AND RESULTS: We performed serial cross- sectional analyses of national death certificate data for cardiovascular 
mortality related to AF, whereby cardiovascular disease was listed as underlying cause of death and AF as multiple cause of 
death among adults aged 35 to 84 years using the Centers for Disease Control and Prevention’s Wide- Ranging Online Data for 
Epidemiologic Research. We calculated age- adjusted mortality rates per 100 000 population and examined trends over time, 
estimating average annual percentage change using the Joinpoint Regression Program. Subgroup analyses were performed 
by race- sex and across 2 age groups (younger: 35– 64 years; older: 65– 84 years). A total of 276 373 cardiovascular deaths 
related to AF were identified in the United States between 2011 and 2018 in decedents aged 35 to 84 years. Age- adjusted 
mortality rate increased from 18.0 (95% CI, 17.8– 18.2) to 22.3 (95% CI, 22.0– 22.4) per 100 000 population between 2011 and 
2018. The increase in age- adjusted mortality rate (average annual percentage change) between 2011 and 2018 was greater 
among younger decedents (7.4% per year [95% CI, 6.8%– 8.0%]) compared with older decedents (3.0% per year [95% CI, 
2.6%– 3.4%]).

CONCLUSIONS: Cardiovascular deaths related to AF are increasing, especially among younger adults, and warrant greater at-
tention to prevention earlier in the life course.
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Atrial fibrillation (AF) is the most common sustained 
cardiac arrhythmia in the world, with an esti-
mated lifetime risk of 21% to 33%.1 Prevalence of 

AF is expected to exceed 12 million people by 2030 in 
the United States in the context of the aging population 
as well as increasing burden of risk factors for AF (eg, 
obesity and diabetes mellitus).2,3 Projected increases 
in AF burden are especially concerning given the asso-
ciated cardiovascular morbidity and mortality related 
to AF.4,5

Death rates attributed to total cardiovascular dis-
ease in the United States have been well described, 
with a pattern of decline in the first decade of the 21st 
century, followed by a plateau.6,7 In contrast, focused 
investigation of cardiovascular death rates related to 
heart failure have demonstrated increases since 2011, 
with significant Black- White disparities, especially in 
younger adults.8 The contemporary burden and trends 
in cardiovascular mortality related to AF and strat-
ified by race- sex and age subgroups have not been 
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described. Therefore, using national mortality data, we 
sought to describe trends in cardiovascular mortality 
related to AF.

METHODS
This study uses completely deidentified publicly availa-
ble data from the multiple cause of death files obtained 
from the Centers for Disease Control and Prevention`s 
(CDC’s) Wide- Ranging Online Data for Epidemiologic 
Research (WONDER), which captures all deaths oc-
curring in the United States.9 Each death certificate 
includes a single underlying cause of death, multi-
ple causes of death, up to 20 contributing causes of 
death, and demographic data, such as age, sex, race, 
and ethnicity. The underlying cause of death is based 
on the World Health Organization criteria as the dis-
ease that directly led to or initiated the sequence of 

events leading directly to death, and additional causes 
of death that contributed are noted. The contributing 
cause of death on the death certificate is defined by 
the CDC as any other diseases or conditions that con-
tributed to death. Causes of death in CDC WONDER 
are classified according to International Classification 
of Diseases, Tenth Revision (ICD- 10), for the entire 
study period. This study was determined to be ex-
empt from review by the institutional review board at 
Northwestern University, Feinberg School of Medicine, 
because of the deidentified nature of the data.

Cardiovascular mortality statistics related to AF 
were queried from CDC WONDER for deaths between 
January 1, 2011, and December 31, 2018, based on 
previous studies establishing an inflection point in 
cardiovascular mortality after 2011.6,7 Cardiovascular 
deaths related to AF were ascertained, with cardiovas-
cular disease (ICD- 10 codes: I00– I78) as underlying 
or primary cause of death, and AF (ICD- 10 code: I48) 
was listed as a contributing cause of death in the mul-
tiple cause of death files.10 Although ICD- 10 code was 
implemented in billing and care of patients at the end 
of 2015, the World Health Organization authorized the 
publication of ICD- 10 in 1999. This was implemented 
for mortality coding and classification for cause of 
death on death certificates in the United States begin-
ning in 1999 and spanning the entire study period.7,8,11 
Specifically, this included all deaths where AF was the 
underlying cause of death as well as deaths in which 
AF may have contributed to a cardiovascular cause of 
death but was not considered the proximate cause of 
death to more broadly quantify the burden of cardio-
vascular mortality related to AF. The use of the multiple 
cause of death files to identify underlying and contrib-
uting causes of death is consistent with prior publica-
tions.8,11 We excluded deaths that occurred <35 years 
of age given the concern for associated congenital 
heart disease and those >85 years of age given poor 
demonstrated reliability of underlying cause of death 
reporting, particularly among cardiovascular causes in 
this age range.10

Statistical Analysis
Age- group specific crude mortality rates and age- 
adjusted mortality rates (AAMRs) per 100 000 popu-
lation were calculated by using yearly population 
estimates standardized to the year 2000 US popu-
lation.6,9 We used the year 2011 to 2018 population 
estimates (denominators) that were bridged- race 
postcensal estimates of the July 1 resident popu-
lation in accordance with CDC recommendations 
for AAMR calculations. We examined trends over 
time, estimating average annual percentage change 
(AAPC) using Joinpoint Regression Program (National 
Cancer Institute),12 which calculates AAPC with 95% 

CLINICAL PERSPECTIVE

What Is New?
• The present study elucidated, for the first time, 

that age- adjusted cardiovascular mortality rates 
related to atrial fibrillation have increased since 
2011 across sex- race subgroups.

• Age- adjusted cardiovascular mortality rates re-
lated to atrial fibrillation were significantly higher 
in older decedents compared with younger 
decedents over years, although accelerat-
ing trends in age- adjusted mortality rate were 
more pronounced in younger decedents (aged 
35– 64 years).

What Are the Clinical Implications?
• These trends suggest that atrial fibrillation is a 

more common cause of death than previously 
recognized, and significant differences exist 
across race, sex, and age subgroups.

• Greater attention to prevention, early recogni-
tion, and optimal management of atrial fibrilla-
tion is warranted to reverse these unfavorable 
trends.
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CIs. Subgroup analyses were performed to compare 
AAMRs by race- sex group (Black and White men 
and women) and across 2 age groups (younger: 35– 
64 years; older 65– 84 years). Finally, we also evaluated 
changes in AAMR in the following major cardiovascular 
disease categories as underlying cause of death con-
sidered to be associated with AF: hypertensive heart 
disease (ICD codes: I10– I15), ischemic heart disease 
(ICD codes: I20– I25), and cerebrovascular disease 
(ICD codes: I60– I69). As heart failure is not routinely 
considered an underlying cause of death in death cer-
tificate reporting, we did not investigate heart failure as 
an underlying cause of death related to AF specifically 
in this study. We also performed a secondary analysis 
to compare trends in AAMR for AF as the underlying 
cause of death compared with the broader definition, 
including all cardiovascular deaths related to AF. A 2- 
sided P<0.05 was considered statistically significant. 
Data visualization was made using statistical software 
(StataCorp 2019; Stata Statistical Software: Release 
16.1; College Station, TX: StataCorp LLC).

RESULTS
A total of 276 373 cardiovascular deaths related to AF 
were identified between 2011 and 2018. Age- group 
specific crude mortality rates by the years of study 
are summarized in Table S1. The crude mortality rate 
from cardiovascular deaths related to AF substantially 
increased in older age groups across study years. In 
addition, the crude mortality rate from cardiovascular 
deaths related to AF has increased in the same age 
group since 2011. Overall, AAMR from cardiovascular 
deaths related to AF increased from 18.0 per 100 000 
(95% CI, 17.8– 18.2) in 2011 to 22.3 per 100 000 (95% 
CI, 22.1– 22.5) in 2018. A significant inflection point 
was not observed between 2011 and 2018 (Figure 1). 

AAPC of cardiovascular mortality rates related to AF 
was 3.4% per year (95% CI, 3.0%– 3.7%) between 2011 
and 2018 (Table S2).

A similar trend in AAMR was observed across race- 
sex subgroups (Figure 2). Overall, AAMR was highest 
in White men, followed by Black men, White women, 
and Black women, across the study period. The accel-
eration of AAMR was most pronounced in Black men, 
with the increase of AAPC from 5.2% (95% CI, 4.5%– 
6.0%) per year, and White men, from 4.4% (95% CI, 
4.1%– 4.8%) per year, whereas a gradual acceleration 
of AAMR was observed in White women, from 2.0% 
(95% CI, 1.6%– 2.5%) per year, and Black women, from 
3.0% (95% CI, 2.2%– 3.8%) per year (Table S2).

Younger decedents (aged 35– 64  years) accounted 
for 2927 (10.8%) in 2011 and 4907 (12.1%) cardiovascular 
deaths related to AF in 2018. AAMR in the younger group 
was markedly lower than that in the older group (aged 
65– 84 years; Figure 3A and Table S2). AAPC was twice 
as high in the younger group (7.4% per year [95% CI, 
6.8%– 8.0%]) compared with the older group (3.0% per 
year [95% CI, 2.6%– 3.4%]) after 2011. Among younger 
decedents, AAMR was higher in Black men and women 
compared with White men and women, respectively, be-
tween 2011 and 2018 (Figure 3B and Table S2). Among 
older decedents, AAMR was higher in White men and 
women compared with Black men and women between 
2011 and 2018 (Figure 3A and Table S2).

The Table and Table  S3 demonstrate the trends 
in AAMR in deaths related to AF stratified by specific 
leading causes of cardiovascular mortality as the un-
derlying cause of death between 2011 and 2018. The 
leading underlying cause of death listed was isch-
emic heart disease (36.8% in 2011, 36.0% in 2014, 

Figure 1. Trends in age- adjusted mortality rates in 
cardiovascular deaths related to atrial fibrillation in all 
decedents aged 35 to 84 years between 2011 and 2018.
Mortality rates per 100 000 with 95% CI (dotted line) are shown.

Figure 2. Trends in age- adjusted mortality rates in 
cardiovascular deaths related to atrial fibrillation in race- 
sex groups between 2011 and 2018.
Mortality rates per 100 000 with 95% CI (dotted line) are shown 
by race and sex.
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and 36.2% in 2018) followed by cerebrovascular dis-
ease (14.8% in 2011, 13.0% in 2014, and 12.5% in 
2018), which together accounted for ≈50% of total 
cardiovascular deaths related to AF. AAMR increased 
between 2011 and 2018 in deaths attributable to 
ischemic heart disease related to AF. The same in-
creasing trend in AAMR was observed over the past 
7 years in AF- related deaths attributable to hyperten-
sive heart disease. In contrast, AAMR for cerebrovas-
cular deaths related to AF was stagnant over the past 
7 years.

In secondary analyses, trends in AAMR between 
2011 and 2018 for deaths attributable to AF as an 
underlying cause demonstrated qualitatively similar 
patterns to all cardiovascular deaths related to AF, 
overall and across race- sex groups (Figures  4 and 
5A, 5B).

DISCUSSION
We found that the overall AAMR for cardiovascular 
deaths related to AF increased between 2011 and 
2018, with varying race- sex patterns in younger and 
older decedents. These findings build on and expand 
prior reports of increases in AF mortality between 1980 
and 2014 in the United States by updating contempo-
rary trends through 2018, examine the broader context 
of all cardiovascular deaths related to AF, and describe 
differences by age, sex, and race.13

Further studies are warranted to investigate the 
causes of the increase in cardiovascular mortality 
related to AF. Observed increases in cardiovascular 
deaths attributable to AF are increasing at a faster 
relative rate in younger adults (aged 35– 64  years) 
compared with older adults (aged 65– 84 years). This 

Figure 3. Trends in age- adjusted mortality rates in cardiovascular deaths related to atrial fibrillation, stratified by race- sex 
and age groups (younger: 35– 64 years; older: 65– 84 years), between 2011 and 2018.
A, Trends stratified by race- sex across 2 age groups. B, Magnified figure for younger age subgroup. Mortality rates per 100 000 with 
95% CI (dotted line) are shown by race and sex.

Table 1. Trends in AAMRs and AAPC for Cardiovascular Mortality Related to AF by Leading CVD Subtype as Underlying 
Cause of Death, 2011 to 2018

CVD Category

2011 2014 2018 2011– 2018

No. (%) AAMR (95% CI) No. (%) AAMR (95% CI) No. (%) AAMR (95% CI) AAPC (95% CI)

Overall 27 850 (100) 18.0 (17.8– 18.2) 32 929 (100) 19.8 (19.6– 20.1) 41 862 (100) 22.3 (22.1– 22.5) 3.4 (3.0– 3.7)

HHD 2059 (7.4) 1.31 (1.25– 1.37) 2560 (7.8) 1.53 (1.47– 1.59) 4132 (9.9) 2.21 (2.14– 2.28) 8.1 (7.2– 9.0)

IHD 10 245 (36.8) 6.61 (6.48– 6.73) 11 867 (36.0) 7.14 (7.01– 7.26) 15 139 (36.2) 8.05 (7.92– 8.18) 2.9 (2.3– 3.5)

Stroke 4120 (14.8) 2.70 (2.61– 2.78) 4292 (13.0) 2.60 (2.52– 2.68) 5223 (12.5) 2.82 (2.74– 2.90) 1.2 (0.7– 1.7)

The AAMR indicates rate per 100 000 population, directly standardized to the 2000 US Census population. Each CVD category was defined on the basis of 
the following International Classification of Diseases, Tenth Revision (ICD- 10), codes: HHD (I10– I15), IHD (I20– I25), and stroke (I60– I69). AAMR indicates age- 
adjusted mortality rate; AAPC, average annual percentage change; AF, atrial fibrillation; CVD, cardiovascular disease; HHD, hypertensive disease; and IHD, 
ischemic heart disease.
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increase has led to a 1.6- fold increase in AAMR be-
tween 2011 and 2018 in younger adults. These find-
ings documenting higher relative changes in younger 
adults are of significant concern in the context of a 
decline in life expectancy in the United States ob-
served since 2014 for the first time in several de-
cades. This change in life expectancy has been 
attributed, in part, to increase in midlife cardiovas-
cular mortality.14 Although our findings of trends in 
mortality statistics cannot confer causation, we and 
others have hypothesized that the growing burden 
of risk factors, such as obesity, diabetes mellitus, 

and hypertension, in younger adults is likely driv-
ing a greater proportion of the changing burden of 
AF mortality.15– 17 In addition, although increases in 
AAMR were relatively greater in younger adults, the 
absolute burden of deaths was higher in those aged 
>65 years, suggesting that the aging population may 
also be contributing to the total contemporary burden 
of cardiovascular mortality related to AF. Although 
emerging technology (eg, AF- sensing wearables 
coupled with artificial intelligence algorithms) for in-
creasing screening, detection, and awareness of AF 
may improve early detection, it is unclear if this will 
translate into changes in population- level mortality 
related to AF. It is possible that earlier detection may 
result in increased awareness without translation to 
earlier intervention or outcomes.18

Consistent with the higher prevalence of AF in in-
dividuals of European descent, cardiovascular mor-
tality related to AF was higher in older White men 
and women compared with Black men and women.19 
Given prior work documenting disproportionately 
higher burden of AF risk factors (eg, obesity, hyper-
tension, and diabetes mellitus) in Black adults, it is 
possible that our findings and those of others docu-
menting lower prevalence of AF in Black adults may be 
related to underdetection or undetermined factors.17 
Disparities in diagnosis, awareness, and treatment 
of AF have been reported and may explain, in part, 
the increased mortality in Black men and women with 
AF.20,21 Although rates in younger decedents were 
lower overall, the opposite trend was observed, with 
higher AAMR in cardiovascular deaths related to AF 
in Black men and women aged <65 years compared 

Figure 4. Trends in age- adjusted mortality rates of deaths 
attributable to atrial fibrillation as the underlying cause of 
death in decedents aged 35 to 84 years between 2011 and 
2018.
Mortality rates per 100 000 with 95% CI (dotted line) are shown.

Figure 5. Trends in age- adjusted mortality rates of deaths attributable to atrial fibrillation as the underlying cause of death, 
stratified by race- sex and age groups, between 2011 and 2018.
A, Trends stratified by race- sex across 2 age groups. B, Magnified figure for younger age subgroup. Mortality rates per 100 000 with 
95% CI (dotted line) are shown by race and sex.
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with White men and women of the same age range, 
which suggests greater case fatality rates in this high- 
risk, vulnerable population.13,22

Contributors toward the increase in mortality may be 
classified into 2 major categories: (1) a change in the 
prevalence of underlying disease and/or (2) case fatality 
rate. Changes in prevalence are particularly susceptible 
to a change in screening, awareness, and/or disease 
detection capabilities. In particular, temporal changes 
in physicians’ perception of the mortality risk related to 
AF may influence death certificate coding. In addition, 
recent advances in novel diagnostic and therapeutic 
approaches to management of AF are likely to have 
led to decreased overall case fatality rate in AF attrib-
utable to earlier detection of milder or asymptomatic 
cases of AF. In fact, direct oral anticoagulants, first in-
troduced in 2010, have demonstrated reduction in the 
risk of all- cause mortality by 10% compared with war-
farin in meta- analyses of randomized controlled trials.23 
Despite these advances, a recent longitudinal cohort 
study (Framingham Heart Study) failed to show any im-
provement in survival after diagnosis of AF over time.24 
This suggests that a greater prevalence of AF may play 
a more important role in the recent AAMR acceleration 
in cardiovascular deaths related to AF compared with 
case fatality rate. We also demonstrated similar patterns 
when investigating AF as the underlying cause of death, 
suggesting that the higher awareness of AF in the clini-
cal setting alone is not the only driver of observed trends 
in the broader cardiovascular mortality related to AF end 
point.

Finally, there may be some degree of inaccuracy of 
International Classification of Diseases, Ninth Revision 
(ICD- 9), or ICD- 10 codes for AF. However, we used the 
same methodologic approach as in a prior publica-
tion examining earlier trends of AF, by Vasan et al.13 
Furthermore, the positive predictive value of ICD- 9 or 
ICD- 10 codes for identifying AF ranged from 70% to 
96% (median, 89%) in a systematic review using ad-
ministrative data25 and 97% (95% CI, 92%– 99%) in a 
study using administrative data in Italy.26

Strengths of the study include up- to- date trends of 
cardiovascular mortality related to AF between 2011 
and 2018 and the use of a national data set capturing 
all death certificates in the United States. In addition, 
we leveraged the multiple cause of death files to allow 
broader estimation of burden of cardiovascular mor-
tality related to AF compared with prior studies.13,27 
This is especially important as AF is infrequently listed 
as an underlying cause of death but may contribute 
to or cause fatality through other cardiovascular sub-
types, such as ischemic heart disease and cerebro-
vascular disease. We also had a large enough sample 
size to examine trends in race- sex and age subgroups 
in cardiovascular death related to AF. Limitations of 
this study include use of death certificates to identify 

cause of death, which may be subject to misclassifica-
tion or miscoding, especially related to multiple causes 
of death.28 We cannot exclude the possibility that AF 
was a concomitant diagnosis at the time of death and 
did not contribute to cause of death; however, we ex-
tracted contributing causes from the multiple cause 
of death files that are explicitly defined by the CDC 
as causes, diseases, or conditions that contributed to 
the cause of death. Given CDC WONDER does not 
have available data on important covariates, such as 
duration of AF diagnosis, subtypes of AF (paroxysmal 
or persistent), and treatment for AF, we were unable 
to definitively identify the cause for these trends, but 
rather we quantify national comprehensive estimates 
to direct future studies on individual- level data. Finally, 
we cannot infer or adjudicate causality between AF 
and the underlying cause of cardiovascular death be-
cause of the cross- sectional ecologic nature of the 
study. However, CDC WONDER is the most compre-
hensive source of vital statistics and allowed us to in-
vestigate nationwide trends in cardiovascular deaths, 
where AF was listed as a cause of death and, more 
important, similar patterns were observed whether AF 
was listed as a contributing or as the underlying cause 
of death.

In conclusion, this study demonstrated, for the 
first time, that cardiovascular deaths and death rates 
related to AF have increased since 2011, especially 
among younger decedents (aged 35– 64 years). These 
trends suggest that AF is a more common cause of 
death than previously recognized, and significant dif-
ferences exist across race, sex, and age subgroups. 
Greater attention to prevention and early recognition 
of AF is warranted to reverse these unfavorable trends.
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SUPPLEMENTAL MATERIAL 



Table S1. Age-group specific risk for cardiovascular death related to atrial fibrillation, 

CI indicates confidence interval. 

2011 2014 2018 

Age 
Groups 
(years) 

Deaths/Population 
Crude Mortality Rate 

(95% CI) 
Deaths/Population 

Crude Mortality Rate 
(95% CI) 

Deaths/Population 
Crude Mortality Rate 

(95% CI) 

35 - 44 117/40627954 0.29 (0.24 - 0.34) 131/40513133 0.32 (0.27 - 0.38) 187/41277888 0.45 (0.39 - 0.52) 

45 - 54 567/44718203 1.27 (1.16 - 1.37) 735/43458851 1.69 (1.57 - 1.81) 892/41631699 2.14 (2 - 2.28) 

55 - 64 2342/38062140 6.15 (5.9 - 6.4) 2976/40077581 7.43 (7.16 - 7.69) 4043/42272636 9.56 (9.27 - 9.86) 

65 - 74 6155/22481738 27.38 (26.7 - 28.1) 8102/26398290 30.69 (30.0 - 31.4) 11449/30492316 37.55 (36.86 - 38.2) 

75 - 84 18669/13175230 141.7 (139.7 - 143.7) 20985/13682690 153.37 (151.3 - 155.4) 25291/15394374 164.29 (162.26 - 166.31) 



Table S2. Age-adjusted cardiovascular mortality rates related to atrial fibrillation by age and race-sex groups in the US, 2011-2018 
AAMR indicates age-adjusted mortality rate; CI, confidence interval. 

The AAMR indicates rate per 100,000 population, directly standardized to the 2000 US Census population. 
 
 
 
 
 

Age 
Group 

Race-Sex Group 

2011 
N = 27,850 

2014 
N = 32,929 

2018 
N = 41,862 

2011 - 2018 

AAMR per 100,000 
(95% CI) 

Average Annual 
Percent Change 

(95% CI) 

35-84 
years 

Total 18.0 (17.8 – 18.2) 19.8 (19.6 – 20.1) 22.3 (22.1 – 22.5) 3.4 (3.0 – 3.7) 

Black women 12.3 (11.5 – 13.0) 14.4 (13.6 – 15.1) 15.9 (15.2 – 16.7) 3.0 (2.2 – 3.8) 

White women 16.2 (15.9 – 16.5) 16.9 (16.6 – 17.2) 18.2 (17.9 – 18.5) 2.0 (1.6 – 2.5) 

Black men 17.2 (16.2 – 18.3) 20.9 (19.8 – 22.1) 25.2 (24.1 – 26.3) 5.2 (4.5 – 6.0) 

White men 21.7 (21.3 – 22.1) 24.9 (24.6 – 25.3) 28.7 (28.3 – 29.1) 4.4 (4.1 – 4.8) 

35-64 
years 

Total 2.0 (1.9 – 2.1) 2.5 (2.4 – 2.6) 3.2 (3.1 – 3.3) 7.4 (6.8 – 8.0) 

Black women 2.1 (1.8 – 2.3) 2.6 (2.3 – 2.9) 2.9 (2.5 – 3.2) 3.3 (2.6 – 4.0) 

White women 1.1 (1.0 – 1.1) 1.2 (1.1 – 1.3) 1.6 (1.5 – 1.7)  6.1 (4.6 – 7.6) 

Black men 4.2 (3.8 – 4.7) 4.9 (4.5 – 5.4) 7.2 (6.7 – 7.8) 7.8 (6.3 – 9.3) 

White men 2.7 (2.6 – 2.9) 3.5 (3.3 – 3.6) 4.3 (4.1 – 4.5) 7.3 (6.6 – 7.9) 

65-84 
years 

Total 75.0 (74.0 – 75.9) 82.2 (81.2 – 83.1) 91.1 (90.1 – 92.0) 3.0 (2.6 – 3.4) 

Black women 47.7 (44.5 – 50.9) 55.3 (52.0 – 58.6) 61.3 (58.1 – 64.6) 3.5 (2.6 – 4.4) 

White women 68.8 (67.5 – 70.1) 71.3 (70.1 – 72.6) 76.0 (74.8 – 77.3)     1.9 (1.4 – 2.4) 

Black men 62.4 (57.9 – 67.0) 76.5 (71.7 – 81.3) 87.4 (82.8 – 92.1) 4.3 (3.4 – 5.2) 

White men 87.4 (85.8 – 89.0) 99.5 (97.9 – 101.2) 113.5 (111.8 – 115.2) 4.1 (3.7 – 4.5) 



Table S3. Trends in age-adjusted mortality rates and average annual percent change for cardiovascular mortality related to atrial 
fibrillation by leading cardiovascular disease and racial subtype as underlying cause of death, 2011-2018. 

AAMR indicates age-adjusted mortality rate; AAPC, average annual percent change; CI, confidence interval; CVD, cardiovascular 
disease; HHD, hypertensive disease; IHD, ischemic heart disease 
The AAMR indicates rate per 100,000 population, directly standardized to the 2000 US Census population. 
Each CVD category was defined based on the following ICD-10 codes: HHD (I10-15), IHD (I20-25), and Stroke (I60-69). 
 

CVD 
category 

2011 2014 2018 2011-2018 

N (%) 
AAMR 

(95% CI) N (%) 
AAMR 

(95% CI) N (%) 
AAMR 

(95% CI) 
Average Annual 
Percent Change 

(95% CI) 

HHD 2059 (100) 
1.31  

(1.25 – 1.37) 
2560 (100) 

1.53  
(1.47 – 1.59) 

4132 (100) 
2.21  

(2.14 – 2.28) 
8.1  

(7.2 – 9.0) 

  Black 278 (13.5) 
1.85 

 (1.63 – 2.08) 
333 (13.0) 

2.00  
(1.78 – 2.22) 

523 (12.7) 
2.60  

(2.37 – 2.83) 
5.1  

(6.6 – 8.7) 

  White 1,731 (84.1) 
1.28 

 (1.22 – 1.34) 
2,149 (83.9) 

1.52  
(1.46 – 1.59) 

3,473 (84.1) 
2.17  

(2.1 – 2.25) 
8.5  

(7.5 – 9.4) 

IHD 10245 (100) 
6.61 

(6.48 – 6.73) 
11867 (100) 

7.14 
(7.01 – 7.26) 

15139 (100) 
8.05 

(7.92 – 8.18) 
2.9  

(2.3 – 3.5) 

  Black 677 (6.6) 
4.65  

(4.29 – 5.01) 
873 (7.4) 

5.26  
(4.9 – 5.62) 

1,173 (7.7) 
6.05  

(5.69 – 6.41) 
3.6  

(2.8 – 4.3) 

  White 9,321 (91.0) 
6.98  

(6.84 – 7.12) 
10,696 (90.1) 

7.55  
(7.4 – 7.69) 

13,529 (89.4) 
8.54  

(8.39 – 8.69) 
3.0  

(2.4 – 3.6) 

Stroke 4120 (100) 
2.70 

(2.61 – 2.78) 
4292 (100) 

2.60 
(2.52 – 2.68) 

5223 (100) 
2.82 

(2.74 – 2.90) 
1.2  

(0.7 – 1.7) 

  Black 318 (7.7) 
2.15  

(1.90 – 2.39) 
395 (9.2) 

2.42  
(2.17 – 2.66) 

507 (9.7) 
2.71  

(2.46 – 2.95) 
3.5  

(1.6 – 5.4) 

  White 3,633 (88.9) 
2.75  

(2.66 – 2.84) 
3,710 (86.4) 

2.63  
(2.55 – 2.72) 

4,480 (85.8) 
2.86  

(2.77 – 2.94) 
0.7  

(-0.5 – 1.9) 


