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4. Rationale:  
 
Venous thromboembolism risk is related to physical characteristics that affect venous 
return.  For example, people with longer legs or increased calf circumference are at 
increased risk of VTE.   
 
Although Virchow postulated a role for venous flow in the etiology of VTE, other than a 
role for immobility, little is known about venous function and VTE risk. The venous 
system of the legs is a large capacitance system, and upon standing from supine position, 
blood pools (1). This results in a decrease in venous return to the heart or a decrease in 
cardiac output. To maintain cardiac output there is immediate parasympathetic 
withdrawal, followed by sympathetic activation to increase heart rate first, and then to 
increase peripheral resistance. In individuals with a healthy venous system and skeletal 
muscle mass, venous return increases with time too. Those with an inability to equilibrate 
and maintain blood pressure manifest as orthostatic hypotension.  In this case, there is an 
increased duration of venous pooling (1). Thus, a logical hypothesis is that increased 



duration of venous pooling associated with orthostatic hypotension may increase the risk 
of venous thrombosis.    
 
A note of caution:  In a reverse causal direction, VTE, itself, may cause insufficiency in 
venous values, which may cause or contribute to postural hypotension.  Thus, OH could 
simply be a marker of poor venous return.   
 
No prior publication on orthostatic hypotension and VTE risk has been found. 
 
5. Main Hypothesis/Study Questions: 
 
Orthostatic hypotension is associated with VTE risk in ARIC. 
 
CHS has orthostatic BP at Years 2 and 5 and our intent is to include both studies in this 
paper. 
 
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). 

 

Study group: ARIC baseline.  Exclude those with prior VTE history or on 
anticoagulation. 
 
Events: incident VTEs after baseline 
 
Exposure: orthostatic hypotension assessed at visit 1.   
 
At the baseline examination, after 20 minutes of resting in the supine position, blood pressure was 
measured approximately every 30 seconds for 2 min (2–5 measurements, 90% had ≥4 
measurements) using Dinamap 1846 SX, automated oscillometric device. Participants were then 
asked to stand, and BP measurements were repeated during the first 2 min after standing (2–5 
measurements, 91% had ≥4 measurements). BP change was defined as the difference between the 
average standing and average supine after excluding the 1st standing measurement, as BP 
homeostasis occurs during the first 30 s after standing.  Postural hypotension was defined as a 
systolic blood pressure (SBP) drop ≥ 20 mmHg or diastolic blood pressure (DBP) ≥10 mmHg 
from supine to standing. 
 
Main analysis: time to event, as in other ARIC VTE papers.  The relation of covariates 
and orthostatic hypotension will be examined before multivariate modeling. 
 
Covariates:  
Most likely confounders: age, race, sex, BMI, diabetes, smoking, hypertension, systolic 
blood pressure, eGFR, medications potentially affecting BP or othostatic BP. 
 



Unlikely to confound because not expected to be related to exposure and/or outcome, but 
worth verifying: factor VIII, von Willebrand factor, aPTT, baseline CVD, and serum 
albumin, leg length. 
 
Potential mediators if we see an association: possibly factor VIII, von Willebrand factor, 
aPTT, but causal role not clear. 
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