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3. Timeline:  Start summer 2013 

 

4. Rationale:  

 

An area that needs clarification is whether a low levels of serum vitamin D [25(OH)D] 

may predispose to VTE as it appears to do for atherothrombotic diseases.  Lindqvist et al 

suggested this possibility by showing in a cohort of Swedish women that sunbathers had 

a 30% reduced VTE risk and VTE risk was 50% higher in winter than summer.
1
  Vitamin 

D levels are clinically deficient in 38% of black women, 18% of black men, 5% of white 

women, and 1% of white men, and they are optimal in only 2%, 4%, 29%, and 26%, 

respectively.
2
  Grant speculated that a link between low vitamin D and VTE might 

explain the African American excess of VTE.
3
  Vitamin D receptor -/- mice, who display 

Vitamin D deficiency, have increased thrombogenic activity.
4
  A large prospective study 

from Copenhagen recently reported an inverse association of vitamin D with VTE.
5
  

However, the Tromso study recently found no association of vitamin D with VTE, but 

was underpowered for low vitamin D levels.
6
  Furthermore, administration of 1,25-

di(OH)D3 (the physiologically active vitamin D hormone) reduced VTE occurrence in 

chronic kidney disease
7
 and cancer patients.

8
 

 

In February 2012, using ancillary R01 funding, the ARIC chemistry laboratory 

(University of Minnesota) began measuring a number of analytes in stored serum on the 



entire ARIC cohort examined in Visit 2 (1990-92).  Thus, Visit 2 measurements on 

approximately 14,000 of the 15,792 original ARIC participants will be available for 

vitamin D (25OH-Vitamin D, 3-epi-25OHD3).   

 

5. Main Hypothesis/Study Questions: 

 

Vitamin D is inversely associated with VTE incidence and partly explains the African 

American excess of VTE. 

 

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: cohort 

 

Endpoint: VTE incidence 

 

Exposure: visit 2 vitamin D.  Since serum vitamin D levels vary greatly by sun exposure, 

which is seasonal, we will account for seasonal variation by computing the residuals from 

a linear regression model with vitamin D as the dependent variable and month of blood 

draw as the independent variable.  By definition, these residuals will be uncorrelated with 

month of blood draw.  The grand mean will be added to the vitamin D residuals obtained 

from this model.  This new variable “vitamin D adjusted for month of blood draw” will 

be used as the main exposure variable for all analyses.   

 

Exclusions: VTE prior to visit 2, anticoagulant use, missing Vit D.  For analyses using 

thrombophilia SNPs, we will also exclude on no DNA use or missing data. 

 

Main covariates: visit 2 age, race, sex, HRT, BMI, diabetes, eGFR. 

 

Analysis: The prospective cohort analysis for vitamin D will involve 14,000 ARIC 

participants followed from 1990-92 through 2011 and approximately 622 VTE events.  

Expected variances are 1-38% for low vitamin D (race-dependent) but these markers will 

also be analyzed as continuous variables.  Analyses will be performed using proportional 

hazards modeling as in previous LITE publications.  Most relevant confounding variables 

have been measured, and special care will be taken to deal with participants taking 

vitamin D supplements.   

 

At alpha = 0.05, in ARIC alone we should have 80% power to detect HRs of 3.06, 2.23, 

1.67, 1.45, 1.32, and 1.26 for prevalences of 1%, 2%, 5%, 10%, 20%, and 38%, 

respectively.  Thus, we can reasonably detect moderate associations for low vitamin D. 

 

Whether vitamin D explains the African American excess of VTE will be tested in a 

mediation model. 

 



A supplemental analysis will look at Vit D associations with VTE in relation to people 

with thrombophilia SNPs or not. 
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