
ARIC Manuscript Proposal #1505 
 

 

PC Reviewed:  5/12/09  Status: A   Priority: 2 

SC Reviewed: _________  Status: _____   Priority: ____ 
 

 

1.a. Full Title:  Risk Factors for Abdominal Aortic Aneurysm   

 

   b. Abbreviated Title (Length 26 characters): Aortic Aneurysm Risk 

 

2. Writing Group: 

 Writing group members:  Weihong Tang, Alvaro Alonso, Pam Lutsey, Frank 

Lederle, Lu Yao, Aaron Folsom; others welcome 

 

 

I, the first author, confirm that all the coauthors have given their approval for this 

manuscript proposal.  _WT_ [please confirm with your initials electronically or in 

writing] 

 

 

 First author:     

 Address: Division of Epidemiology and Community Health 

University of Minnesota 

 

Phone:  612-626-9140   Fax:  612-624-0315 

E-mail:  tang0097@umn.edu 

 

ARIC author to be contacted if there are questions about the manuscript and the  first author   

does not respond or  cannot be located (this must be an ARIC investigator). 
        Name:   Aaron Folsom 

 Address:  same as above 

 

Phone:  612-626-8862   Fax:  612-624-0315 

E-mail:  folso001@umn.edu 

 

3. Timeline:  Finish by mid 2014 

 

 

4. Rationale:   

 

Abdominal aortic aneurysms (AAA) are an important manifestation of vascular disease in 

older age.  Traditional atherosclerotic disease risk factors, particularly male sex, smoking 

and hypertension, contribute to the etiology of AAA.  Rupture of an AAA is a life 

threatening condition, and a lot of research has been put into clinical guidelines for 

screening and revascularization of AAAs. 

 



Epidemiologic studies of AAA have often been conducted as cross-sectional studies 

following population screening for AAA, for example the VA study by Lederle (1), our 

co-investigator, and those from CHS (2), Rotterdam (3), and Tromso (4). Fewer AAA 

studies have employed a prospective cohort design.  Recently, Lederle et. al., reported 

risk factors for AAA (hospitalized symptomatic or repair) in the Women’s Health 

Initiative Cohort (5).   A study most akin to ARIC, by virtue of having risk factors in 

middle age and long follow up, was the Chicago Heart Association Detection Project in 

Industry cohort; AAA was found by linkage using Medicare and death certificate ICD 

codes. 

 

ARIC’s hospital ICD code database enables the identification of hospitalized AAA.  A 

first pass counted, through 2004, approximately 260 people with hospitalized AAA, 124 

of them with procedures, and perhaps 20 with rupture or dissection of the AAA.  

(Thoracic aneurysms excluded.)  As a pilot study, we explored multiple hospitalizations 

of Minnesota ARIC participants who had any AAA code, and reviewed procedure codes 

and any hospital discharge summaries we had filed.  Although we had relatively few 

discharge summaries, those that were available tended to confirm the diagnosis.   Of 65 

AAAs, 7 were ruptured, 32 had revascularization procedures, and most of the rest were 

asymptomatic AAAs.  Only occasionally did a thoracic AA seem to be miscoded as an 

AAA.  

 

We envision several stages to the analysis, with likely several papers.  The first stage is to 

sort through the ICD code hospital and mortality data through 2011 to get a picture for all 

centers of three groups:  Any AAA code (expect n=280), any AAA code plus 

revascularization code (expect n=135), and any AAA rupture (expect n=33).  We hope to 

confirm at this stage that the data make sense for further analysis.  If Medicare data were 

to become available soon, we could add cases from Medicare files.  The second stage 

would be to analyze traditional risk factors and AAA incidence.  A third stage would be 

to look at other nontraditional risk factors. 

 

In addition, the finished ARIC Visit 5 exam has been ascertaining asymptomatic AAA 

cases  by using abdominal aortic ultrasound, as part of the NIH-funded ARIC ancillary 

study (for grant information please see Q11). The abdominal ultrasound exam is expected 

to identify an addition of 100-150 asymptomatic AAA cases among participants who 

came to the Visit 5 exam. 

 

 

5. Main Hypothesis/Study Questions: 

 

-Modifiable risk factors measured in middle age will be associated with risk of AAA over 

the next 20 years. 

-Nontraditional risk markers also will be identified that may be relevant in the etiology of 

AAA. 

 

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). 

 

Design: Prospective cohort from visit 1 through the 2011 event follow-up and the 

abdominal aortic ultrasound exam at Visit 5. 

 

Endpoint: clinical/hospital AAAs and ultrasound AAAs as defined below.  

1. Hospital AAAs ascertained through hospital discharge diagnoses and death 

certificates from Visit 1 to 2011 events follow-up. Hospital AAAs were defined using the 

definite ICD diagnostic codes 441.3, 441.4, 441.02, 38.44 and 39.71, and mortality code 

I71.02, I71.3, I71.4, 441.3 and 441.4. Other diagnostic codes that indicate probable 

diagnosis of AAA will be investigated case-by-case to clarify or rule out AAA diagnosis.  

2. Asymptomatic AAAs ascertained based on the Visit 5 abdominal aortic ultrasound 

exam. We will use a widely used definition for asymptomatic AAA, which is infrarenal 

abdominal aortic diameter ≥ 30 mm.   

Overlap between the hospital and asymptomatic ultrasound AAAs: we expect a small 

overlap between the two groups because 1) a majority of clinical AAAs had symptoms, 

surgical repair or rupture, 2) clinical AAAs who had a history of rupture or surgical repair 

have been excluded from the abdominal ultrasound exam. 

 

Exposures: Initially we will study traditional risk factors: age, gender, race, smoking, 

alcohol consumption, diet, BMI, waist, height, lipids, BP, hypertension, diabetes, fasting 

glucose, insulin, exercise, and peripheral arterial disease.  Then, we will explore some of 

the novel risk factors measured in the entire ARIC cohort, including white blood cell 

count, fibrinogen, D-dimer, CRP, FVIIc, FVIIIc, and vWF. 

 

Data Analysis:  Cox proportional hazards models for clinical/hospital AAA analysis and 

logistic regression for ultrasound AAA analysis. 

The associations between baseline risk factors and AAA will be examined and 

reported separately for clinical and ultrasound-detected AAAs. For analyses on hospital 

AAAs, we will examine the proportionality assumption and use an appropriate form of 

Cox regression model to examine the association between baseline risk factors and 

subsequent clinical AAAs. For analyses on ultrasound-detected asymptomatic AAAs, we 

will exclude participants with known incident clinical AAA, and use logistic regression 

model to estimate the odds ratios for the associations, on the condition of fixed lengths of 

follow-up time. If a test of the homogeneity of associations for the two case groups is not 

rejected, results will be pooled using meta-analysis techniques and the pooled results will 

also be reported. All models will be adjusted for potential confounders.  

Subgroup analyses will be done by race, sex, and possibly other subgroups. 
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