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Abstract

Background: Prior studies have consistently demonstrated that blacks have an approximate
two-fold higher incidence of sudden cardiac death (SCD) than whites; however, these analyses
have lacked individual level sociodemographic, medical comorbidity, and behavioral health data.
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Objectives: To evaluate whether racial differences in SCD incidence are attributable to
differences in the prevalence of risk factors or rather to underlying susceptibility to fatal
arrhythmias.

Methods: The Reasons for Geographic and Racial Differences in Stroke study is a prospective,
population-based cohort of adults from across the US. Associations between race and SCD defined
per NHLBI criteria were assessed.

Results: Among 22,507 participants (9,416 blacks and 13,091 whites) without a history of
clinical cardiovascular disease (CVD), there were 174 SCD events (67 whites and 107 blacks) over
a median follow-up of 6.1 [interquartile range 4.6-7.3] years. The age-adjusted SCD incidence
rate (per 1,000 person years) was higher in blacks (1.8; 95% Cl, 1.4-2.2) compared to whites (0.7;
95% CI 0.6-0.9) with an unadjusted HR of 2.35; 95% CI 1.74, 3.20. The association of black

race with SCD risk remained significant after adjustment for sociodemographics, comorbidities,
behavioral measures of health, intervening cardiovascular events and competing risks of non-SCD
mortality (HR 1.97; 95% Cl, 1.39-2.77).

Conclusions: In a large biracial population of adults without a history of cardiovascular disease,
SCD rates were significantly higher in blacks as compared to whites. These racial differences
were not fully explained by demographics, adverse socioeconomic measures, cardiovascular risk
factors, and behavioral measures of health.

CONDENSED ABSTRACT:

Our objective was to evaluate whether racial differences in SCD incidence are attributable

to differences in the prevalence of risk factors or rather to underlying susceptibility to fatal
arrhythmias among 22,507 participants without a history of clinical cardiovascular disease
enrolled in the Reasons for Geographic and Racial Differences in Stroke study, a prospective,
population-based cohort of adults from across the US. Among individuals without a history of
cardiovascular disease, SCD rates were significantly higher in blacks as compared to whites.
These racial differences were not fully explained by demographics, adverse socioeconomic
measures, cardiovascular risk factors, and behavioral measures of health.
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Introduction

Multiple studies have demonstrated that rates of fatal coronary heart disease, which are
comprised of inpatient and outpatient deaths attributable to myocardial infarction, are higher
in blacks compared with whites (1-3). Surveillance studies from the past 2-3 decades

have reported similar racial differences in the incidence of sudden cardiac death (SCD)
(4-7). Recently, the Oregon Sudden Unexpected Death Study (SUDS) estimated that the
age-adjusted annual incidence of SCD in blacks was more than twice the incidence observed
in whites (6), and blacks with SCD were >6 years younger than white patients. Possible
explanations raised for these observed racial differences include the higher burden of
adverse socioeconomic and/or environmental factors, cardiovascular disease (CVD) risk

JAm Coll Cardjol. Author manuscript; available in PMC 2022 November 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Deo et al.

Methods

Page 3

factors, and behavioral measures (8). However, a rigorous, prospective population-based
analysis controlling for these factors has not been performed.

The pathology underlying SCD may also differ in blacks as compared to whites. In autopsy
series, coronary artery disease accounts for a lower percentage of sudden unexpected
cardiovascular deaths in blacks versus whites (47% versus 67%) (9) despite the known
higher burden of hypertension (10), diabetes (11,12), and chronic kidney disease (13)

in blacks. Further, among SCDs with coronary disease documented at autopsy, plaque
rupture was more commonly found in whites as compared to blacks (9). Alternatively, left
ventricular hypertrophy is more commonly found at autopsy in black SCD victims (6,9).
Therefore, risk factors for SCD may differ between blacks and whites, and traditional
coronary disease risk factors may have less of an impact in blacks.

To improve our understanding of racial differences in SCD, we compared the incidence

and relative hazards of SCD in black and white participants, who did not have a history of
clinical cardiovascular disease at the time of enrollment in a large, contemporary, nationwide
population-based study. In staged, multivariable models, we evaluated whether racial
differences in SCD risk were attributable to sociodemographic measures, cardiovascular

risk factors, behavioral health metrics, intervening non-fatal cardiac events, and competing
risks of non-SCD.

The Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study

The REGARDS Study is a population-based study of 30,239 participants (12,534 blacks
and 17,705 whites) that was originally established to understand the racial disparities in

the incidence of stroke among U.S. adults aged 45 years and older (14). The investigators
recruited potential participants >45 years from communities spread across the lower 48
states of the United States. The study randomly enrolled participants and then oversampled
often underrepresented groups to arrive at a roughly equal representation of whites

and blacks, and men and women. As such, in the final cohort, 58% of participants

were women and 42% of participants were black race, which was within the original
designed proportions. In addition, there was oversampling from the stroke belt and buckle
(North Carolina, South Carolina, Georgia, Alabama, Mississippi, Tennessee, Arkansas, and
Louisiana), which represent geographic regions in the southeastern United States with
higher stroke mortality rates than the rest of the country (15). Trained personnel conducted
computer-assisted telephone interviews to obtain information including participants’
sociodemographics, cardiovascular health profile, previous medical interventions, health
behaviors (smoking, exercise, alcohol use), and measures of general health. Biometric data
(blood pressure, electrocardiography, anthropometrics, fasting blood and urine samples)
were collected by a health professional during an in-home visit. The REGARDS study
protocol was approved by the institutional review boards at the participating centers, and all
participants provided written informed consent.
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Study Population for Analysis

We limited our study population to the 22,507 participants (9,416 blacks and 13,091 whites)
without prevalent CVD at baseline. A similar percentage of blacks and whites from the
original cohort had prevalent CVD (22% blacks, 24% whites) and were excluded from

the primary analysis (Figure 1). Prevalent CVD was defined as a self-reported history of
myocardial infarction (M), coronary revascularization procedure, stroke, or heart failure.
Patients with ECG evidence of MI were also considered to have prevalent CVD and were
excluded.

Demographics and Baseline Risk Factor Assessment

Detailed descriptions of the baseline assessment of clinical covariates have been provided
in prior publications from the REGARDS study (16-18). Demographic variables including
age, sex, race, and socioeconomic measures (income and education) were self-reported.
Based on previous studies, annual income was dichotomized at $35,000, and education
was categorized as greater than versus high-school grade or less (19-21). The presence

of health insurance was collected from the baseline interview. Diabetes was defined as a
fasting glucose of =126 mg/dL, a nonfasting glucose of =200 mg/dL, or self-reported use
of medications for glycemic control. Atrial fibrillation was identified in study participants at
baseline by the scheduled ECG and also from self-reported history of a physician diagnosis
during the computer-assisted telephone interview surveys. Prevalent coronary heart disease
(CHD) was defined as a self-reported myocardial infarction (M), ECG evidence of prior
MI or a self-report of coronary artery bypass, angioplasty, or stent. Prevalent stroke was
defined as a self-reported episode that had been diagnosed by a physician. Height and
weight were measured on all participants during the in-home visit, and body mass index
(BMI) was calculated. Blood pressure was obtained using an aneroid sphygmomanometer
after a seated rest of 5 minutes. Two measures were obtained following a standardized
protocol and averaged. The use of antihypertensive medications was defined by self-report.
Total cholesterol and high-density lipoprotein (HDL) cholesterol were measured.

Behavioral Health Measures

Health behaviors were assessed at the baseline interview and included cigarette smoking
(current, past or never), physical activity (never or at least once a week), and alcohol

use (current, past or never). Psychosocial factors included measurements of depressive
symptoms and perceived stress. Depressive symptoms were assessed with the 4-item
Center for Epidemiologic Studies Depression (CES-D) questionnaire (8,22). Consistent
with previous research (8,23-26), we classified participants as having elevated depressive
symptoms if they had a CES-D score = 4 (22). Perceived stress was measured with a
well-validated 4-item version of the Perceived Stress Scale (27). Participants with a total
score = 5 are classified as having elevated levels of perceived stress.

Outcome Definition

Our definition for SCD was consistent with that proposed by the NHLBI-sponsored, expert
panel: (a) unexpected death without an obvious extracardiac cause occurring with a rapid
witnessed collapse; (b) for unwitnessed events, SCD is defined as an event that occurs within
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one hour after symptom onset or an unexpected death without obvious extracardiac cause
that occurred within the previous 24 hours (20,28). Outcomes were ascertained through
regular 6 month telephone contact with participants, and all out-of-hospital cardiovascular
deaths underwent further evaluation as a possible SCD event. These events could have
occurred in the emergency room, but may not have been the consequence of acute trauma,
intoxication, or the culmination of a terminal illness (cancer or end stage lung disease).

Details of the adjudication protocol

As part of the adjudication process, our working group generated a SCD supplemental
questionnaire that has been incorporated into the standard, exit interview from all out-
of-hospital deaths. The SCD supplemental questionnaire consists of a distinct series of
questions for witnessed versus unwitnessed events and was designed to collect specific
information on the circumstances and timing of all death events. We also abstracted
information from emergency medical service reports and emergency room accounts. All
data are recorded on a SCD data form that is subsequently reviewed for the adjudication

of SCD. Expert adjudicators (CA, TB. RD, MS) independently assessed cause of death,
including whether the death was SCD with kappa >0.80. Disagreements were adjudicated by
committee. End of follow-up for this analysis was December 31, 2011.

Statistical Analysis

For our primary analysis, we first computed incidence rates per 1,000 person-years for SCD
in blacks and whites without prevalent CVD using methods for censored data. Additional
stratification by sex was pre-specified. After confirming the proportionality of hazards, we
constructed Cox proportional hazards regression models to estimate associations between
race and time to SCD. For each participant, the time at risk was defined from the baseline
exam until the date of SCD, other death, censorship due to loss to follow-up, or December
31, 2011— whichever came first. We adjusted for confounding variables in a staged
regression approach and constructed models based upon biological plausibility. Models were
first adjusted for age, sex, region, education, income, and health insurance status (Model 1).
Then adjustment was made for standard coronary heart disease risk factors and preventive
therapies including systolic and diastolic blood pressure, total cholesterol, HDL, diabetes,
BMI, statins and use of antihypertensive therapies (Model 2). Model 3 further adjusted for
other SCD risk factors that differed by race including estimated glomerular filtration rate,
the urinary albumin to creatinine ratio, left ventricular hypertrophy by electrocardiogram,
and atrial fibrillation. Model 4 further adjusted for behavioral health measures including
smoking, alcohol use, physical activity, and psychosocial stress. Model 5 further adjusted for
intervening MI and/or heart failure hospitalizations as time dependent covariates. Missing
covariates were imputed using chained equations with 5 data sets as in prior REGARDS
papers (29).

We repeated the above analysis using competing risk methods proposed by Fine and Gray to
ensure that the risk for SCD was not biased by the higher risk of non-SCD deaths in blacks
compared with whites (30). These models distinguish between participants who are alive and
those who have experienced competing causes of clinical endpoints. In the competing risk
method, participants who die of a non-sudden cause are considered to have had alternative
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events when calculating the event-free survival, and are distinguished from persons with
uninformative censoring.

In pre-specified secondary analyses, given known age and sex differences in SCD incidence
(28,31,32), we explored effect modification by sex and age through the use of stratified
analyses and interaction terms in multivariable-adjusted Cox models using a post-estimation
Wald test to obtain an omnibus P value for interaction. All analyses were conducted using
SAS software version 9.4 (SAS Institute), STATA version 12 (STATA Inc), and R 3.0.1 (R
Foundation for Statistical Computing).

In the REGARDS study, a total of 388 SCDs were confirmed over a median follow-up of
6.1 [interquartile range 4.6—7.3] years. Black participants who experienced SCD were less
likely to have CVD at baseline than white participants (56% blacks, 34% whites) despite
both groups having a similar overall prevalence of CVD at the baseline visit (23% blacks,
25% whites). In our primary analysis of the 22,507 REGARDS participants (9,416 blacks
and 13,091 whites) without a history of CVD upon enrollment into the study, there were 107
and 67 SCD events in blacks and whites, respectively. The absolute incidence of SCD in the
population was 0.18% per year in blacks and 0.07% per year in whites.

Compared to white participants, blacks in our analysis were more likely to be women,

less likely to graduate high school, more likely to have a lower income, and less likely

to have health insurance (Table 1). Blacks were also more likely to smoke, not participate
in exercise, and to have depressive symptoms and perceived stress. Blacks were also more
likely to have a history of diabetes mellitus and LVVH. No significant differences were
observed in the ECG measures for heart rate, QRS duration, and the corrected QT interval.
Blacks were more likely to have an eGFR >90 ml/min/1.72m?; however, they were also
more likely to have albuminuria >30mg/g. Finally, blacks were more likely to be on an
antihypertensive medication.

In unadjusted models, blacks had a significantly greater SCD risk than whites (HR 2.35;
95% Cl, 1.74-3.20; p <0.001). In the primary models evaluating race and SCD, adjustment
for age, sex, region, education, income, and health insurance status did not materially alter
the higher risk of SCD in blacks compared with whites (Table 2). Further, in the staged
multivariable analysis, the adjustment for standard cardiovascular risk factors and preventive
therapies resulted in the largest attenuation of the elevated risk of SCD. However, after
controlling for all other potential confounders including behavioral measures of health,
intervening cardiovascular events and competing risks of non-SCD, blacks continued to
have a highly significant near two-fold higher risk of SCD than whites (HR 1.97; 95% ClI,
1.39-2.77; p <0.001).

Sex- and Age-stratified Analyses

Comparisons in baseline characteristics between black and white men and black and white
women in our primary study population are provided in Online Table 1. Most racial
differences observed in the overall population were also observed within sex strata; however,
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racial differences in BMI appeared greater in women than men. Black men had the highest
incidence of SCD followed by black women, white men, and white women (Figure 2), and
these racial differences remained when the population was further stratified at age 65 (Figure
3). In unadjusted analyses, black race was associated with a higher SCD risk in women

(HR 3.08; 95% Cl, 1.86-5.11; p <0.001) and men (HR 2.26; 95% ClI, 1.52-3.34; p <0.001).
Socioeconomic inequalities among men and women attenuated this risk slightly. Similar

to the total population, adjustment for standard cardiovascular risk factors resulted in the
greatest attenuation in these relative risks, and black race remained significantly associated
with SCD risk in the fully adjusted model for both men (HR 1.69; 95% Cl, 1.08-2.63; p =
0.003) and women (HR 2.39, 95% ClI, 1.36-4.19; p =0.021) (Table 3). Neither the race x sex
nor the race x age interactions were significant.

Discussion

In this contemporary, U.S. population-based analysis of individuals without a history of
cardiovascular disease, blacks had a near 2-fold higher risk of SCD that remained significant
after adjusting for sociodemographics, cardiovascular risk factors and comorbidities,
behavioral measures of health, intervening cardiovascular events, and competing risks
(Central Illustration). In the staged multivariable modeling, the higher prevalence of CVD
risk factors in blacks appears to explain part, but not all, of the racial differences in SCD
incidence. Similar racial differences were observed in men and women; and in those either
younger than or 65 years and older. While more comprehensive public health efforts toward
risk factor modification in black populations will be a critical step to reduce the higher
burden of SCD in blacks compared with whites, our data suggest that it may not eliminate
the racial disparity. Therefore, additional research will be needed to understand the factors
that underlie these persistent racial differences in SCD risk in order to prevent the excess of
SCD in blacks.

SCD rates in blacks and whites without baseline CVVD in the REGARDS cohort were similar
to those reported in a similar population within the Atherosclerosis Risk in Communities
(ARIC) Study, another US-population based study that initiated enrollment 16 years prior

to REGARDS (33). These consistent SCD rates suggest that declines in SCD may not be
occurring at the same rate as contemporaneous reductions in M1 and fatal CHD (2,34,35).
Although CHD underlies a substantial proportion of SCD, a recent autopsy study involving
a multiethnic population suggests that a sizeable proportion of SCD cases do not have
underlying CHD at autopsy (36). In addition, other non-atherosclerotic pathologies such as
alterations in cardiac hypertrophy, conduction, and repolarization have been documented

to contribute to SCD risk (33,36,37). In black SCD cases, CHD is even less likely to be
documented at autopsy (5,9,36) and other cardiac pathologies such as cardiac hypertrophy,
or other non-cardiac causes are more commonly found (9,36). These racial differences in the
underlying pathophysiology of SCD may explain, in part, the racial differences that persisted
in our analyses of SCD risk after controlling for sociodemographic and cardiovascular risk
factors. In a multi-cohort study, which included participants from ARIC and REGARDS, the
elevated fatal CHD risk observed in blacks versus whites was completely attenuated and no
longer significant after controlling for the same sociodemographic and cardiovascular risk
factors (38). These divergent findings suggest that cardiovascular risk factor modification
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may have a lesser impact on the non-atherosclerotic pathologies and mechanisms underlying
SCD in blacks.

In additional analysis of all REGARDS participants, we found that blacks are more likely

to present with SCD as their initial manifestation of CVD. Our study’s prospective design
and comprehensive assessment of baseline characteristics complement prior surveillance
studies and suggest that modification of traditional risk factors may have a limited impact on
racial disparities in SCD risk. Further, the higher burden of poor health behaviors including
smoking, alcohol use, low physical activity and psychosocial distress in blacks compared
with whites did not appear to impact directly SCD risk. As a result, public health initiatives
that include greater awareness about SCD and potential warning symptoms in minority
populations may be important interventions to reduce the burden of racial disparities in
SCD.

Several limitations of our study should be considered. Our analysis did not assess direct
measures of cardiac remodeling such as left ventricular function, and it is potentially
possible that blacks may be more likely to have undiagnosed LV dysfunction. Although

a depressed left ventricular ejection fraction (LVEF) is a strong risk factor for SCD, multiple
studies have demonstrated that the majority of SCD in the community occur in individuals
with normal LVEF (39). Given the design of this national cohort where in-home visits

were performed, it was not feasible to obtain measures of LVEF using echocardiograms in
this population. In addition, we were limited in quantifying the extent to which the racial
differences present in our analysis were attributable to disparities in care. All participants
were members of the REGARDS study; however, differences in the quality of or access to
healthcare may have impacted the timely diagnosis of cardiovascular conditions. Further,

all demographic, risk factor, and comorbidity characteristics were assessed at a single time
point. As such, we cannot examine whether treatment of these conditions affects racial
differences. Further, autopsies were not systematically performed in the REGARDS study
and were only available on a small minority of deaths. We also acknowledge that prior CVD
status was self-reported and racial differences in under-reporting or under-detection may
exist. Finally, as with any observational study, we cannot rule out the possibility that residual
confounding by imperfectly measured or unmeasured confounders could account for part

of the association observed. For example, finer control for education and income and/or a
variety of unmeasured factors might explain part of the associations between black race and
SCD.

Our study is one of the first to systematically compare the risk of SCD in blacks and

whites across the general population after accounting for sociodemographic, behavioral, and
cardiovascular risk factors. Among those without clinical cardiovascular disease, blacks are
more likely than whites to present with SCD, and the elevation in risk does not appear to

be explained by known risk factors. Future research is needed to understand the mechanisms
underlying these racial differences in SCD incidence. In the interim, the current findings
underscore the importance of community-based interventions to increase awareness about
SCD, warning symptoms, and improve resuscitation rates from cardiac arrest.
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CLINICAL PERSPECTIVES
Competency in Medical Knowledge:

In a population-based study, rates of sudden cardiac death were higher in blacks than
whites. These racial differences were not explained by demographics, socioeconomic
measures, cardiovascular risk factors, or behavior.

Translational Outlook:

Further studies are needed to clarify the mechanisms underlying racial disparity in
arrhythmia risk and develop effective strategies for prevention.
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Central Illustration: Racial Differences in Sudden Cardiac Death Risk among Individuals
without a History of Cardiovascular Disease.

HR indicates hazards ratio; CVD, cardiovascular disease; MI, myocardial infarction; and HF,

heart failure.
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REGARDS Cohort
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Figure 1: Study Overview.
REGARDS indicates Reasons for Geographic and Racial Differences in Stroke study; CVD,

cardiovascular disease.
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Figure 2: Sudden Cardiac Death Incidence According to Race and Sex.
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women (green), and black men (orange) are depicted.
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Figure 3: Rates of Sudden Cardiac Death According to Race, Sex and Age.
The unadjusted incident rates of sudden cardiac death in black men, white men, black

women, and white women are stratified by age 65 years.
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Table 1.

Baseline characteristics of REGARDS participants free of cardiovascular diseas

Characteristics

Black (n=9,416)

White (n=13,091)

Age (years)£SD

Women n(%)

Education <high school n(%)
Income <$35,000 n(%)
Region

Belt *n(%)

Buckle 7n(%)
Non-Belt n(%)
Insurance Status
Yes
No
BMI kg/m2+SD
Systolic blood pressure +SD mmHg
Behavioral Health Measures
Current smoking n(%)
Never exercises n(%)
Alcohol Use n(%)
Current
Never
Past
Elevated Depressive Symptoms
Elevated Stress
Comorbidities
Diabetes n(%)
Atrial fibrillation n(%)
Left ventricular hypertrophy n(%)
EKG Variables
Heart rate £SD, bpm
QRS interval £SD, ms
Corrected QT interval £SD, ms
Laboratory Parameters
Estimated Glomerular filtration rate
290 n(%)
60-89 n(%)
45-59 n(%)
<45 n(%)
Albumin to Creatinine Ratio
<15 n(%)
15-30 n(%)

JAm Coll Cardjol. Author manuscript; available in PMC 2022 November 28.

639
6,087 (65)
1,656 (18)
4,783 (51)

3,178 (34)
1,714 (18)

4,524 (48)

8,398 (89%)
1,006 (11%)
31+7
130£17

1,553 (17)
3,296 (36)

4,125 (44)
3,287 (35)
2,004 (21)
1,165 (12)
3,056 (33)

2,442 (27)
507 (6)
1,251 (14)

68+12
86+13
406+22

4,999 (56)
3,083 (35)
519 (6)
320 (4)

6,501 (73)
951 (11)

649
7,165 (55)
771 (6)
4,098 (31)

4,618 (35)
3,016 (23)

5,457 (42)

12,445 (95%)
636 (5%)
2816
125415

1,553(12)
3,923 (30)

7,959 (61)
3,497 (27)
1,635 (13)
1,067 (8)
3,172 (24)

1,528 (12)
757 (6)
718(6)

66+11
88+14
406+22

5,590 (44)
6,001 (48)
740 (6)
270 (2)

10,084 (80)
1,293 (10)
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Characteristics Black (n=9,416) White (n=13,091)

>30 n(%) 1,470 (17) 1,214 (10)
Total cholesterol mg/dL +SD 195+40 196+38
HDL mg/dL +SD 54+16 52+17

Medications

Statins n(%) 2,250 (24) 3,325 (26)
Antihypertensives n(%) 6,012 (64) 5,856 (45)

Page 18

*
The stroke belt represents regions of the southeastern United States and have a higher incidence of stroke and stroke-associated mortality than
other parts of the country. This region is represented by Georgia, Alabama, Mississippi, Tennessee, Arkansas, Louisiana and regions of North

Carolina and South Carolina.

fThe stroke buckle, which are regions of the US with stroke-associated mortality rates that are higher than the stroke belt, are represented by the
coastal plain regions of North Carolina, South Carolina, and Georgia.
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Association of Race with Sudden Cardiac Death among Participants without Baseline Cardiovascular Disease

White Black

Participants (n=22,507) (n=13,091) (9.416) p-value
Sudden Cardiac Death Events, n 67 107

Incidence Rate *(per 1,000 py) 0.7(0.6,0.9) 18(14,22)

Unadjusted; HR (95% CI) 1.00 2.35(1.74,3.20)  <0.001
Model 17‘ 1.00 2.35(1.70,3.24)  <0.001
Model 21 1.00 1.89(1.35,2.66) <0.001
Model 3§ 1.00 1.98 (1.41,2.80) <0.001
Model 4// 1.00 1.88(1.33,2.67) <0.001
Model 5# 1.00 1.97(1.39,2.77)  <0.001

*
Age-adjusted

fModeI 1 adjusts for age, sex, region, education, income, and health insurance

1rModeI 2 adjusts for Model 1 plus standard coronary heart disease risk factors and preventive therapies including systolic blood pressure, diastolic

blood pressure, total cholesterol, HDL, diabetes, body mass index, statins, and use of antihypertensive medication

8

Model 3 adjusts for Model 2 plus ACR, eGFR, LVH, and atrial fibrillation

//Model 4 adjusts for Model 3 plus behavioral factors including smoking, alcohol use, physical activity, perceived stress and elevated depressive

symptoms

Model 5 adjusts for Model 4 plus intervening non-fatal myocardial infarction and/or heart failure hospitalization as time-variant covariates and the

competing risks of non-SCD
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Association of Race and Sex with Sudden Cardiac Death among Participants without Baseline Cardiovascular

Disease

Men Women
White Black White Black

Participants (n=22,507) (n=5,926) (3.329) p-value (n=7,165) (6,087) p-value
Sudden Cardiac Death Events, n 46 54 21 53
Incidence Rate *(per 1,000 py) 1.0(0.8,1.4) 25(1.9,32) 0.4 (0.3,0.7) 1.4 (1.0, 18)
Unadjusted; HR (95% CI) 1.00 2.26 (1.52,3.34) <0.001 1.00 3.08 (1.86,5.11)  <0.001
Model 17‘ 1.00 2.00 (1.32, 3.04) 0.001 1.00 3.00 (1.77,5.07)  <0.001
Model 2’t 1.00 1.62 (1.04, 2.50) 0.032 1.00 2.27 (1.30, 3.94) 0.004
Model 3§ 1.00 1.72 (1.10, 1.67) 0.017 1.00 2.39 (1.36, 4.20) 0.002
Model 4// 1.00 1.63 (1.04, 2.55) 0.033 1.00 2.28(1.30, 4.02) 0.004
Model 5# 1.00 1.69 (1.08, 2.63) 0.003 1.00 2.39 (1.36, 4.19) 0.021

*
Age-adjusted

fModeI 1 adjusts for age, region, education, income, and health insurance

iModeI 2 adjusts for Model 1 plus standard coronary heart disease risk factors and preventive therapies including systolic blood pressure, diastolic
blood pressure, total cholesterol, HDL, diabetes, body mass index, statins, and use of antihypertensive medication

8

Model 3 adjusts for Model 2 plus ACR, eGFR, LVH, and atrial fibrillation

Model 4 adjusts for Model 3 plus behavioral factors including smoking, alcohol use, physical activity, perceived stress and elevated depressive

symptoms

Model 5 adjusts for Model 4 plus intervening non-fatal myocardial infarction and/or heart failure hospitalization as time-variant covariates and the

competing risks of non-SCD
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