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4. Rationale: 
 
Epidemiologic algorithms commonly used to identify myocardial infarction (MI) evaluate typical 
symptoms of it, including the presence of chest pain that lasts more than 20 minutes. Despite 
that, previous studies have shown that about 43% of patients with non-ST segment elevation 
myocardial infarction (NSTEMI) and 27% of patients with STEMI present with atypical 
symptoms or absence of chest pain[1]. This is important since atypical presentation of MI is 
associated with delayed hospital arrival[2, 3], lower likelihood of receiving medical therapies 
and invasive cardiac procedures, as well as higher in-hospital, thirty-day, and one-year 
mortality[1][4]. Trends in incident MI with atypical symptoms have not been thoroughly 
investigated and are of interest given recent publications on changing rates of MI, its subtypes 
(STEMI vs NSTEMI) [5], anatomical location[6], and severity[7]. A description of these trends 
may have important clinical implications for the timely identification and treatment of MI.  
 
5: Main Hypothesis/Study Questions: 
 
Primary Aim 1: To examine the trend in rates of MI with atypical symptoms in ARIC 
Community Surveillance stratified by type of MI (STEMI vs NSTEMI); 
 
Primary Aim 2: To examine and compare case fatality rates of MI with typical vs atypical 
symptoms in ARIC Community Surveillance. 
 
Secondary Aim1: To examine the association between MI with atypical symptoms and 
comorbidities (Shock, Congestive Heart Failure, Pulmonary Edema, Stoke, Pneumonia), as well 
as medical history (history of hypertension, diabetes, smoking, prior stroke) in ARIC 
Community Surveillance.  
 
Secondary Aim 2: To examine the differences in treatment type and treatment delay between MI 
with typical vs atypical symptoms in ARIC Community Surveillance.   
 
Secondary Aim 3: To estimate the impact of absence of chest pain on detection of MIs using the 
standard criteria for diagnosis. 
 
 
 
 
 
 



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). 
 
Study Design: ARIC Community Surveillance 1987-2011 
 
Inclusion/Exclusion Criteria:  all validated Definite and Probable MIs at all ARIC centers, ages 
35-74; sub-group analysis for age 35-84 for years 2005-2011 will also be completed.    
 
Outcome Variables: Incidence of MI with atypical symptoms over time stratified by type of MI 
(STEMI vs NSTEMI). 30-day and 1-year case fatality rate from MI with atypical symptoms. 
Subgroup analysis will be completed by age, sex, and race. Type and time to treatment in MI 
with atypical symptoms. Association with comorbidities and medical history with absence of 
chest pain. 
 
Data analysis:  
 
Inverse sampling probability weights will be used in data analysis to estimate the parameters and 
perform statistical testing in order to take into account the ARIC study`s sampling design. 
 
Primary Aim1: To examine trends in incidence rates of MI with atypical symptoms, linear and 
quadratic Poisson regression will be used and results plotted. Changes in proportion of MI events 
that are associated with atypical symptoms will be investigated using logistic regression.   
 
Primary Aim 2: Logistic regression will be used to investigate trends in fatality  
 
Secondary Aim 1: Logistic regression will be used to investigate the association between MI with 
atypical symptoms and comorbidities/medical history.  
 
Secondary Aim2: Logistic regression will be used to compare differences in treatment delay, 
defined as categorical variable, between MI with typical and atypical symptoms.  
 
Secondary Aim3: A t-test will be used to compare the rates of MI using the standard ARIC 
diagnostic algorithm to the estimated rates after taking into account the proportion of events that 
do not present with chest pain that would otherwise be classified as MI.  
  
Methodological Limitations: 
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12. Manuscript preparation is expected to be completed in one to three years. If a 
manuscript is not submitted for ARIC review at the end of the 3-year from the date of 
approval, the manuscript proposal will expire.  
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