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4. Rationale:  
 
It is still controversial whether there is an association between atherosclerotic 
cardiovascular disease (CVD) and venous thromboembolism (VTE). One study reported 
that patients with idiopathic VTE were more likely to have a higher prevalence of 
subclinical atherosclerotic plaque in the carotid artery and coronary artery calcification 
than a non-VTE control group.1 In addition, these patients were more likely to have 
symptomatic CVD events compared to those with secondary VTE.2, 3 In contrast, the two 
large population-based studies, the Atherosclerosis Risk in Communities (ARIC) study 
and the Cardiovascular Heart Study (CHS), reported that subclinical atherosclerosis, 



defined by increased carotid intima-media thickness, were not predictive of increased risk 
for VTE.4, 5 
 
If an association between CVD and VTE exists, the mechanism is presumed to relate to 
the sharing of common risk factors between the two diseases. To date, including the 
Longitudinal Investigation of Thromboembolism Etiology (LITE) study, only obesity is 
consistently associated with VTE risk,6 whereas the roles of other CVD risk factors such 
as diabetes, hypertension, smoking, total cholesterol, HDL-cholesterol, triglycerides, 
alcohol nonuse, and physical inactivity are less clear.7 One reason is that these CVD risk 
factors, which are known to fluctuate over time, were measured only once at baseline in 
existing cohort studies, or once after VTE cases were identified in case-control studies. 
This makes it difficult to demonstrate associations with risk factors when, in cohort 
studies, VTE events occur years after their baseline measurement. To date, there is no 
study that has analyzed the association between CVD risk factors and VTE events in a 
time-dependent manner.  
 
In the ARIC study, participants had CVD risk factors measured at the initial and 
subsequent visits, and VTE events were ascertained over a long period of follow-up time. 
We propose to use the data to further characterize the association of time dependent CVD 
risk factors and VTE risk. 
 
5. Hypothesis: We hypothesize that CVD risk factors, when analyze as time-dependent 
exposure variables, are associated with increased VTE risk.   
 
6. Data (variables, time window, source, inclusions/exclusions):  
 
Outcome variable: First VTE events (sub-analysis for idiopathic VTE events only) 
 
Time dependent exposure variables: body mass index, hypertension, smoking, LDL 
cholesterol, HDL cholesterol, triglycerides, diabetes, alcohol, physical activity. All of 
these were measured at each ARIC exam, except physical activity, which was measured 
twice. 
 
Time dependent covariates: age, hormone replacement therapy (HRT), cancer occurrence 
during follow-up, use of statins, aspirin, and warfarin.  
 
Covariates measured once: sex, race, ARIC field center, ABO blood type, baseline factor 
VIII, von Willebrand factor, and aPPT. 
 
 
Inclusions/exclusions: 
Inclusion: all participants with baseline measurements.  
Exclusion: participants with baseline anticoagulant use, history of VTE or cancer. 
 
Statistical Analysis: 
 



The primary sample of this analysis includes all participants who had CVD risk factors 
measured at the baseline. We will compare incidence rates of VTE according to CVD 
risk factor levels. Incident VTE will be analyzed through the year 2005. Follow-up time 
will be calculated as the time elapsed between the baseline measurement and the first 
VTE event. For non-cases, the follow up time will end on the date of death, the date of 
last known contact, or on December 31, 2005. Modeling will be performed using Cox 
proportional hazards methods. 
 
Because the risk factors are known to change over time, we will perform a Cox analysis 
using exposure variables as time-dependent variables from the visit 1 to visit 4. 
Continuous risk factors will be analyzed as continuous variables or divided in quartiles. 
Hazard ratios and 95% confidence interval will be calculated from the Cox proportional 
hazards model.   
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