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3. Timeline: 

Data to be used in this proposal are currently available. Analyses and manuscript preparation will 

be performed over the next 6 month 



 

4. Rationale:  

Sudden cardiac death (SCD) is an important public health problem.
1
 It is estimated that 300,000 

deaths occur each year in the U.S.,
2
 accounting for 15% of total mortality.

3
 SCD is a leading 

cause of mortality in the U.S. Worldwide, 4-5 million deaths occur due to SCD each year.
4
  

 

Atherosclerosis has been shown to be associated with coronary heart disease (CHD) and stroke.
5
 

The ankle-brachial index (ABI) is a simple, non-invasive measure of subclinical atherosclerosis.
6
 

7
 The ABI offers prognostic data that are useful to predict amputation,

8
 coronary heart disease,

9
 

burden of systemic atherosclerosis,
10

 stroke,
11

 cardiovascular death and all-cause mortality.
12, 13

 

Although CHD and SCD share many of the risk factors, whether subclinical atherosclerosis, 

measured by ABI, is associated with risk of SCD remains unknown. 

 

5. Main Hypothesis/Study Questions: 

 

Aim: To determine the relation between ABI and SCD in the general population  

Hypothesis #1: ABI is associated with risk of SCD after adjustment by traditional cardiovascular 

risk factors.  

 

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). 

 

Study population 

Inclusions:  

All ARIC subjects with data of ABI at Visit 1 

 

Exclusions:  

Subjects without ABI at Visit 1 or missing covariates 

Subjects with history of peripheral intervention (leg revascularization) 

Non-black and non-white participants in ARIC 

 

Exposures measurement 

ABI at baseline:  

ABI will be used as a continuous variable as well as a categorical variable. 

Based on a scientific statement from the American Heart Association,
14

 ABI will be categorized 

as  

 

≤0.90   Abnormal 

0.91 to 0.99  Borderline 

1.0 to 1.40  Normal 

>1.40   Non-compressible 



 

Outcomes measurement 

Primary Outcome: Incident SCD 

SCD was adjudicated by a committee of physicians in ARIC through 2012. All events classified 

as fatal coronary heart disease (CHD) (definite MI, definite fatal CHD, or possible fatal CHD, in 

and out of hospital) were reviewed. SCD was defined as unexpected deaths that occurred within 

1 hour of the onset of symptoms, when death was witnessed, and within 24 hours of last being 

seen alive, when it was unwitnessed. Circumstances of the event, medical comorbidities and 

body position of the victim were also considered when adjudicating SCD cases. After review of 

available data, cases were classified as definite sudden arrhythmic death, possible arrhythmic 

death, not sudden arrhythmic death, or unclassifiable. For the purposes of this analysis all 

patients with possible or definite SCD will be considered as SCD.  

 

Secondary Outcome: Non-SCD (NSCD) 

Non-SCD will be defined as all-cause mortality minus SCD.  

 

Other variables of interest and covariates:  

Sociodemographics: age, race/center, gender, education, field center 

Physical information: systolic and diastolic blood pressures, body mass index (BMI), Cornell 

Voltage, heart rate, and corrected QT interval on electrocardiogram 

Lifestyle: smoking status and alcohol consumption, physical activity  

Comorbidities: prevalent CHD, prevalent heart failure (HF), hypertension, diabetes mellitus 

(DM), dyslipidemia 

Medications: beta blockers, anti-arrhythmic drugs 

Time-dependent variable: interval CHD and HF 

 

Statistical analysis 

Poisson regression models will be used to estimate incidence rates of SCD based on ABI with 

linear splines after adjustment for age, sex, and race. Knots will be placed at the 0.05, 0.35, 0.65, 

and 0.95 ABI quantiles in the overall study population, as performed in the previous ARIC 

study.
7
 

 

Participants will be categorized based on baseline ABI by the commonly-used guideline-based 

categories (normal ABI range of 1.00 to 1.40, and abnormal ≤0.90. ABI of 0.91 to 0.99 is 

“borderline”, and >1.40 indicates non-compressible arteries). Kaplan-Meier curves for SCD 

based on baseline ABI categories will be generated.  

 

Cox proportional hazards regression model will be used to evaluate associations of incident SCD 

with baseline ABI. ABI will be treated as a continuous variable (per 0.10 decrement) as well as 

categorical variable. We will construct a number of adjustment models including: (M1) age, sex, 

race, and field center; (M2) M1 + education, CHD, HF, hypertension, diabetes mellitus, Cornell 



voltage, heart rate, QTc, BMI, HDL and LDL cholesterols, current drinking, and current 

smoking; (M3) M2 + time-varying covariates (CHD and HF).  

 

Sub-analyses will be performed stratified by age-group, sex, race, CHD, HF, diabetes, 

hypertension, obesity (defined as BMI≥30 kg/m
2
). Stratified analysis and interaction term will be 

used to evaluate for possible interactions. In case we find significant association between ABI 

and SCD, we will repeat the analysis the secondary endpoint of (NSCD) to assess whether the 

association is particularly strong for SCD. We will use a different ABI cutpoint as used in the 

previous ARIC study
7
 (ABI 1.30) to evaluate robustness of the findings.   
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