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4. Rationale:   Other than age, obesity is the major cardiovascular risk factor 
associated with risk of venous thrombosis (VT). VT is a multicausal disease, with 
interactions of genetic and environmental factors playing a key role 1. For example, 
among young women the risk of VT with factor V Leiden, a common gene variant, 
is about 7-fold increased. The relative risk of VT with oral contraceptives is about 3. 
However the combination of these two risk factors is associated with a 34-fold 
increase in risk 2. There are several risk factors that have additive (or supra-additive) 
interaction as well (eg. obesity and postmenopausal hormones 3).  
 



As for mechanisms explaining an association of obesity with VT, it is possible the 
relationship is due to hypercoagulability, large body size with impaired venous 
return, increased inflammation, or differences in the venous vessel wall. Abdollahi et 
al reported that adjustment for levels of some coagulation and inflammation factors 
that are correlated with obesity (factors VIII and IX, D-dimer, fibrinogen, C-reactive 
protein) did not attenuate the association of obesity with thrombosis, suggesting that 
hypercoagulability may not explain the association of obesity with thrombosis 4. 
Interactions of obesity and hemostasis factors were not evaluated that study. 
Considering body size in relation to VT, we are aware of no studies evaluating waist 
or hip circumference or waist-hip ratio as a risk factor.  
 
There has been little work on the influence of combinations of other VT risk factors 
with obesity in determining VT risk. Higher levels of several hemostatic factors are 
associated with increased risk of VT. Whether or not these factors add to the risk 
associated with obesity is not known. Inflammatory factors are not associated with 
VT risk, however they are associated with obesity, and whether inflammation factors 
predict VT among obese subjects is not known. This information would be clinically 
useful to further refine risk, especially given the increasing use of hemostasis testing 
in asymptomatic family members of those with VT. Conversely, most obese patients 
will not develop VT even though they are at increased risk. An ability to identify 
obese subjects with even higher VT risk might be useful from the clinical 
perspective.  

 
The LITE ancillary study is examining VT risk factors in the ARIC and CHS 
cohorts.  We reported the association of obesity assessed as BMI with VTE risk 5. 
We have just updated VT events and now have 210 CHS participants and 339 ARIC 
participants with validated VT. Now that we have more VT events we wish to 
evaluate the interrelations of obesity, hemostasis and inflammation with VT. 

 
 
 
5. Main Hypothesis/Study Questions: 

 
1. Higher waist and hip circumference, waist-to-hip ratio, height, weight and BMI 

will be associated with increased risk of VTE. 
2. Percent body fat will not be related to VT risk, but leg size (eg. calf 

circumference) will. 
3. Levels of hemostatic or inflammatory risk factors will not confound the 

associations of body size measures with VT. 
4. Other VTE risk factors and hemostasis and inflammation factors (eg. age, black 

race, diabetes, CRP, IL-6, factor VIIIc) will be more than additive to the 
association of body size with VT. 

 
 

5. Data (variables, time window, source, inclusions/exclusions):  
 



We will use the existing LITE data set. We will exclude subjects with prior history 
of VTE, warfarin use, and missing lab variables. Obesity will be categorized using 
the body-mass index (BMI) into 4 categories, <25, 25-30, 30-40, and 40+. Elevated 
waist will be defined as >88 cm in women and >102 cm in men and we will analyze 
waist, hip, and WHR as continuous variables or quartiles. Fat-free mass by 
impedence (CHS only) and calf circumference (ARIC only) will be analyzed as 
continuous variables or quartiles.  Race will be categorized as black and non-black, 
as blacks are at higher VT risk than other ethnic groups. Diabetes status will be 
defined by the ADA criteria. The biomarkers to be assessed were measured at 
enrollment on all subjects in both cohorts (factor VIIc, factor VIIIc, fibrinogen, 
WBC), on all in CHS (C-reactive protein, interleukin-6), or all in ARIC (von 
Willebrand factor, aPTT, protein C). 

 
Brief analysis plan and methods:   
Incidence rates of VT will be computed by categories of baseline risk factors (obesity 
status, waist, elevated factor VIIIc and other biomarkers, to update prior LITE analyses 
with new cases). Proportional hazards models will be run for univariable and 
multivariable determination of hazard ratios of VT. Stratification will be done for some 
analyses by whether the VT was idiopathic or secondary. We will determine whether 
BMI and WHR both add important information as risk factors using cross classification. 
We will explore associations of different components of body size with VT (body fat as 
weight minus fat-free mass (CHS) and calf circumference (ARIC). Risk factor adjustment 
will include, (a) age, race, sex, diabetes; and (b) factor VII, von Willebrand factor, factor 
VIII, WBC, CRP, IL-6, aPTT, and/or protein C. The association of obesity together with 
other VTE risk factors will be assessed through cross-classification, assessing for supra-
additive associations.   
 
Summary/conclusion: We expect to show that the combination of obesity and other VT 
risk factors enhance the risk of VT in more than additive fashion. Results will provide 
information useful in assessing risk of VTE in the general population. 
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