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4. Rationale: 

Heart failure (HF) is a frequent complication of myocardial infarction (MI).1-4 
Improvements in the management of acute MI together with ageing population have 
contributed to a growing burden of HF.5 Each year more than 1 million hospitalizations 
occur due to HF in United States.6 Several factors, such as recurrent MI, infarct size, 
ventricular remodeling, stunned myocardium, mechanical MI complications, and 
hibernating myocardium lead to HF after MI.7-9 These conditions might not be clinically 
apparent and may go unnoticed for a long time. Electrocardiogram (ECG) may serve as a 
potential screening tool to identify individuals at risk of HF.  

Silent MI (SMI), defined as ECG-evidence of MI in the absence of history of MI, 
accounts for about half of the total number of MIs.9 Previous reports from different 
populations including a recent report from the ARIC study have shown that silent MI is 
associated with poor prognosis as is clinically documented MI (CMI).9, 10 However, 
whether silent MI is associated with HF similar to CMI is currently unclear. It is also 
unclear if there is effect modification of the race and gender on the association between 
MI (silent and clinical) with HF.  Therefore, the aim of this proposed study is to examine 
and compare the associations between SMI and CMI, separately, with HF in the ARIC 
study, and to examine the consistency of these associations in sex and race subgroups. 
The ARIC study with its high quality digital ECG data and corresponding clinical data 
represents a unique opportunity to answer and address this aim. 

 
5. Main Hypothesis/Study Questions: 
 
This study aims to: 
 
 Examine and compare the association between SMI and CMI (versus no MI) with 

incident HF in the 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 good quality ECG data at baseline as well as information 
on all relevant risk factors and HF events during study’s long term follow-up will be 
eligible for inclusion in this analysis. 
 Partcipants with pevalent  MI (by ECG or past medical hisotry) as well as HF at 
baseline and between baseline until visit 4will be excluded.  
 



Variables:  
 
Outcomes:  

- Incident heart failure events after ARIC visit 4. 
 
Main exposure variables: 

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

- Clinical MI will be defined as definite or probable adjudicated MI occurring in 
the period from ARIC visit 1 to ARIC visit 4. 
The definitions of silent and clinical MIs will be similar to the definitions used in 
our recent ARIC report on racial and sex differences silent and clinical MIs (10)  

 
Other Variables 

- All ECG Minnesota codes at the first 4 ARIC visits. 
- Key demographic and clinical variables -- age, race, gender, body mass index, 

education, smoking status, hypertension, diabetes mellitus, family history of 
coronary heart disease, HDL cholesterol, LDL cholesterol, total triglycerides, 
total cholesterol, systolic blood pressure, diastolic blood pressure, fasting blood 
glucose, use of blood pressure lowering medications, aspirin use, use of lipid 
lowering medications and creatinine. 

 
Data analysis:  
 
 Baseline participant characteristics will be stratified and compared according to the 
MI status (silent MI, clinical MI, no MI) that occurred between visit 1 to visit 4.  
 Incidence of HF occurring after visit 4 will be calculated per 1000 person years and 
compared among ARIC participants according to the MI status (silent MI, clinical MI, no 
MI) that occurred between visit 1 to visit 4. 
 Cox proportional hazard analysis will be used to examine the association between 
clinical MI and silent MI (versus no MI) with incident HF in models adjusted as follows: 
Model 1 adjusted for age, sex, race; Model 2 adjusted for variables in model 1 plus study 
field center, education,  body mass index, smoking status, systolic blood pressure, blood 
pressure lowering medications, diabetes mellitus, ratio of total cholesterol/high density 
lipoprotein, use of cholesterol lowering medications, use of aspirin, family history of 
coronary heart disease and serum creatinine. 
Subgroup analysis by sex and race as well as key risk factors know to be associated with 
heart failure (i.e. components to the Framingham HF risk score) will be examined in 
similar models. Interaction terms will be examined in model 2.  
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