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4. Rationale:

Heart disease still is the leading cause of death globally. In 2013, about 14% of total
deaths in the United States were due to coronary heart disease, with over 660,000 new
myocardial infarctions (MI) occurring every year as well as 160,000 accidentally discovered
asymptomatic silent Mls (SMI) (1-3). In a recent analysis from the ARIC study (4), we
showed that asymptomatic or silent Ml, identified on a screening electrocardiogram (ECG),
is as common as clinically manifested Mls (CMI); about 45% of the total number of Mls in
the ARIC study between visit-1 to visit-4 was silent. These SMIs were associated with an
increased risk of death in a magnitude comparable to that for myocardial infarctions with
clinical manifestations. Looking for predictors of silent M1 will help identify individuals at
risk who may benefit from more frequent follow-up or more aggressive risk factor
management.

ECG markers of abnormal repolarization have been repeatedly shown to be
predictive of cardiovascular disease (CVD) events and mortality (5-9). Therefore, we
hypothesized that abnormal spatial and frontal QRS-T angle, measures of abnormal
ventricular repolarization as it relates to depolarization, will be associated with silent MI as
it is for clinically manifest MI (CMI).

5.  Main Study Hypothesis:

- Abnormal spatial and frontal QRS/T angles are predictive of both incident silent and
clinically manifested M1 in the Atherosclerosis Risk in Communities (ARIC) study.

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 methodological limitations or challenges if present).

Sample Size
All ARIC participants with a good quality baseline ECG and at least one follow up visit
with a good qualtiy ECG. Partcipants with past history of CHD (including M1 by ECG at
baseline) or with ECG showing QRS duration >120 ms, artificial pacemaker, or Wolf
Parkinson White Syndrome will be excluded.

Variables:
Outcomes:
- Incident SMI and CMI occurring between baseline and visit 4.

- Clinical M1 will be defined as definite or probable adjudicated MI occurring in the
period from ARIC visit 1 to ARIC visit 4.

- Silent M1 will be defined as ECG evidence of MI based on Minnesota code (10) in the
absence of clinically detected in the same period (ARIC visit 1 to ARIC visit 4).

Main exposure variables:



- Baseline frontal QRS/T angle will be defined as the absolute value of the difference
between the frontal plane QRS axis and T axis adjusted to the minimal angle using (360°
— angle) for an angle >180° (6);

- Baseline spatial QRS/T angle will be defined as the angle between the mean QRS vector
and the mean T vector as in previous ARIC publications (6);

- Values greater than the sex-specific 95™ percentile values of abnormal frontal and
spatial QRS/T angle will be considered abnormal.

Covariates (all at baseline)

Age, race, gender, body mass index, education, income, smoking status, hypertension,
diabetes mellitus, use blood pressure lowering medications, use of cholesterol lowering
medications, use of aspirin, HDL cholesterol, LDL cholesterol, total cholesterol, systolic
blood pressure, diastolic blood pressure, aspirin, and serum creatinine.

Data analysis:

7.a.
7.b.

8.a.
8.b.

Frequency distributions of all variables will be inspected to rule out anomalies and
outliers possibly due to measurement artifacts.

The incidence rates of SMI and CMI will be calculated and compared in those with and
without abnormally widened frontal and spatial QRS/T angle.

Cox proportional hazards analysis will be used to examine the association between
abnormal frontal and spatial QRST angle, separately, with SMI and CMI (vs. no MI)
occurring from visit 1 to visit 4. Follow-up time will be defined as the time from the initial
study visit until one of the following: CMI or SMI, loss to follow-up, death, or end visit 4.
Models will be adjusted as follows: Model 1 adjusted for baseline demographics (age, sex
and race), and Model 2 adjusted for variables in Model 1 plus study field center, body mass
index, income, education, smoking status, systolic blood pressure, blood pressure lowering
medications, diabetes mellitus, ratio of total cholesterol/high density lipoprotein cholesterol,
use of cholesterol lowering medications, use of aspirin, family history of CHD and serum
creatinine (all variables measured at baseline). Interactions by sex and race will be
examined in Model 2. We will consider extending the analysis until ARIC visit-5 if the
adjudicated M1 events are available until ARIC visit-5 exam.

All analyses will be performed with the SAS software, version 9.3.
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