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3. Timeline: 2 years 
 
 
4. Rationale:  
 
 Sudden cardiac death is an important contributor to total cardiovascular mortality 
with 300.000-400,000 deaths annually1;2   There is evidence that SCD rates are higher for 
African Americans compared to other racial groups.3-6  One possible explanation for this 
excess risk is racial differences in the prevalence of established risk factors for SCD, such 
as smoking, diabetes, 7;8 hypertension, 9;10and ventricular hypertrophy 11 that are more 
prevalent in African Americans compared to Whites.  Other possible explanations include 
unmeasured genetic variation and/or unmeasured environmental factors that are 
associated with race/ethnicity (including different distribution of dietary intake, body 
composition, occupational exposures, and other socioeconomic differences).12;13  We 
explicitly recognize that racial differences in incidence of SCD potentially identified in 
this analysis cannot be solely attributed to genetic differences between African 
Americans and Whites.   
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 Little information is available on the ability of traditional risk factors to explain 
differences in SCD between African Americans and Whites.  Using the combined 
resources of the Atherosclerotic Risk in the Community (ARIC) Study and of the 
Cardiovascular Health Study (CHS), this investigation will provide data on SCD 
incidence in African Americans and Whites and will determine if racial differences can 
be explained by traditional cardiovascular risk factors. The identification of potentially 
modifiable risk factors as contributors to excess SCD risk in African Americans would 
potentially identify avenues for additional studies that could lead to prevention strategies. 
 
5. Main Hypothesis/Study Questions: 
 

To test these hypotheses, we propose a prospective study in the combined ARIC and 
CHS cohort. 
 
The aims of this study are: 
 

1. To estimate the incidence of SCD in African-Americans and White 
participants in the combined ARIC and CHS cohort; 

 
2. To estimate the prevalence of CVD risk factors in African-Americans and 

White participants in the combined ARIC and CHS cohort; 
 

3. To estimate the relative risk of SCD associated with established CVD risk 
factors in African-American and in Whites in the combined ARIC and CHS 
cohort; 

 
4. To estimate the excess risk of SCD associated with differences in the 

prevalences of traditional CVD risk factors and strength of association with 
SCD in African-American vs. Whites. 

 
 
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other 
variables of interest with specific reference to the time of their collection, summary 
of data analysis, and any anticipated methodologic limitations or challenges if 
present). 
 
 We are proposing a prospective cohort study where the primary outcome of interest 
is SCD.  We will use the previously adjudicated SCD outcomes from the Reynolds SCD 
ancillary study (Ancillary Study Number 2004.03) which used a uniform definition of 
SCD for ARIC and CHS.,  
 
 Each parent study classified all cases of fatal CHD according to standard protocols.  
To identify cases of SCD in ARIC and CHS for the present study, all cases of fatal CHD 
and fatal MI that occurred by July 31, 2002 in CHS and December 31, 2002 in ARIC 
were reviewed and adjudicated by a committee of physicians.  SCD was operationally 
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defined as a sudden pulseless condition from a cardiac origin in a previously stable 
individual.  After review of data available from death certificates, informant interviews, 
physician questionnaires, coroner reports, and hospital discharge summaries, the 
reviewers classified each CHD death as definite sudden arrhythmic death, possible 
sudden arrhythmic death, definite non-sudden death, or unclassifiable.  We a priori 
sought to exclude cases with non-arrhythmic characteristics including those with 
evidence of progressive hypotension or advanced congestive heart failure prior to death.  
We also excluded those cases with advanced dementia or terminal illness such as end 
stage cancer or liver disease.  Each event was independently adjudicated by two 
investigators.  If disagreement existed between the first two reviewers, a third 
investigator independently reviewed the event to provide final classification.  As part of 
event review, information was systematically abstracted regarding duration of symptoms, 
whether the event was witnessed, other circumstances of the event, and medical co-
morbidities of the patient in order to help classify whether the subject had experienced 
SCD.  Those classified as “definite sudden arrhythmic death” were either confirmed by 
evidence of “instantaneous death” or in the case of unwitnessed deaths, there was 
descriptive information regarding the position of the body that indicated a sudden event 
had occurred.  All suspected SCD, defined as a sudden pulseless condition from a cardiac 
origin in a previously stable individual, that we could not classify as “definite” were 
classified as “possible SCD”.  Cases were identified as either in or out of hospital deaths. 
The primary outcome of SCD described in the present study combines both definite and 
possible sudden arrhythmic death.  For the present analysis, participants will be censored 
at time of loss to follow up or death if the cause of death was other than SCD.  The 
administrative censoring date was July 31, 2002 for CHS and December 31, 2002 for 
ARIC, based on the study’s adjudication schedules.  
 
Variables of interest will include: 
 
Demographics variables: Age, gender, marital status, educational attainment, health 
insurance and income.  
Genetic variables: Distance from centroid of genomic features or representative European 
and African populations. 
Risk factors of cardiovascular disease: Smoking status, alcohol use, physical activity, 
body mass index, diabetes and hypertension. 
Other Co-morbidities: Chronic lung disease, chronic renal failure. 
Events: Out-of-hospital sudden cardiac death (adjudicated previously in the Reynolds 
Ancillary Study) 
Laboratory data: Total cholesterol, HDL and LDL cholesterol, triglycerides, fibrinogen, 
C-reactive protein and creatinine. 
ECG data: QT interval and LVH  
Physical exam: Systolic and diastolic blood pressure, heart rate. 
Measures of atherosclerotic disease: History of myocardial infarction, previous CAB, 
previous PTCA, CVA and implantation of ICD. 
Medications: antihypertensive, digoxin, β-blockers, aspirin, ACE inhibitors and lipid 
lowering drugs.  
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The Analytic methods will include: 
 
 Assess baseline differences between African Americans and Whites in established 
and suspected risk factors for SCD using t test and χ2 tests.  SCD incidence rates will be 
determined using person-years approach, and a test of proportions will be used to assess 
differences in incident rates of SCD between African Americans and Whites. 
The relative risk of incident SCD in African Americans vs. Whites will be determined 
using proportional hazard models.  The first model will adjust for established non-
modifiable risk factors including age, sex and family history.  Subsequent models will be 
developed by introducing groups of potentially modifiable risk factors in sequence.  The 
extent to which groups of covariates appear to modify the excess risk of SCD in African 
Americans will be assessed by calculating the percent reduction in RR (PR) associated 
with adjustment according to the PR=(ra-rb)/(ra-1), were ra would be the RR of SCD in 
African Americans vs. Whites in the base model, adjusted for age, gender and family 
history; rb would be the RR after additional adjustment for a group of covariates; and ra -
1 would be the excess risk of SCD in African Americans vs. Whites. 14A competing risks 
model will de developed to take into account informative censoring from non-SCD 
events. 15 Sensitivity analyses would be restricted to definite vs. possible sudden 
arrhythmic death outcomes to test the robustness of the study results.  
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