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4. Rationale:  
Venous thromboembolism (VTE), which is defined as pulmonary embolism (PE), deep vein 
thromboembolism (DVT), or both, is caused by many modifiable and/or unmodifiable factors. In 
efforts to identify modifiable risk factors for VTE, studies have been conducted over the past 
decade or so about the association between dietary intake and incident VTE. Yet, results across 
studies have been inconsistent and some dietary factors have been understudied. 
In an early publication, Steffen and colleagues reported greater intakes of folate, vitamin B6, n-3 
fatty acids, fruit/vegetables, and fish were inversely associated with the incidence of VTE in 



ARIC, while red/processed meat and the Western dietary pattern were positively associated (1). 
ARIC participants have since been followed for another 14 years, and cases of VTE have more 
than doubled. Therefore, we propose to examine whether the diet-VTE associations are 
consistent over time.  
Further, we will examine nutrients, foods, and beverages relative to VTE reported in other 
studies. To date, at least 10 studies have examined the associations between dietary intake and 
incidence of VTE; however, results were not consistent across studies. Nutrient intakes, 
including folate, vitamin B6, vitamin E, n-3 fatty acids, and fiber, were inversely associated with 
incidence of VTE (1-3). Intakes of foods and beverages, including fruit, vegetables, fish, and 
coffee, were inversely associated with incident VTE (1, 4-8), while red and processed meat and 
diet soda were positively associated (1, 2, 6). The Mediterranean diet pattern was inversely 
associated with incidence of PE (9), while the Western diet pattern was positively associated (1, 
2). Associations were null for nutrients vitamin B12, and saturated fatty acids, foods and 
beverages whole grain, refined grain, meat, dairy, sugar sweetened beverages, and the prudent 
and the DASH diet patterns (1, 2, 4-6). 
 
5. Main Hypothesis/Study Questions: 
 

1. Nutrient intakes: 
a. Folate, vitamin B6, n-3 fatty acids, vitamin E and fiber are inversely associated 

with risk of developing VTE.  
b. Vitamin B12 are not associated with risk of developing VTE  

2. Food and beverage intakes: 
a. Fruit, vegetables, and fish are inversely associated with risk of developing VTE. 
b. Red and processed meat, sugar-sweetened beverages, and diet soda are positively 

associated with risk of developing VTE. 
c. Whole grain, refined grain, poultry, nuts, dairy products, and coffee are not 

associated with risk of developing VTE. 
3. Diet patterns: 

a. The Western diet pattern is positively associated with risk of developing VTE. 
b. The Healthy Food Score is inversely associated with risk of developing 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). 
 
Study Design: Prospective (VTE follow-up from 2002 to 2015 in relation to diet from visits 1 
and 3) 
 
Exclusion criteria: Because we have already examined VTE before Jan 1, 2002, as reported by 
Steffen et al (1), these cases will be excluded; other exclusions include missing or outlying 
dietary intake (lower and upper 1% of distribution), anticoagulant use at visit 4, and not white or 
black.  
 



Exposure variables: The 66-food item food frequency questionnaire (FFQ) was administered at 
visit 1 and visit 3 and these diet data will be averaged. 
Nutrient intake: n-3 fatty acids, folate, vitamin B6, vitamin B12, vitamin E, and fiber; 
Food intake: whole grains, refined grains, red and processed meat, fish/seafood, poultry, nuts, 
fruit, vegetables, dairy products, sugar-sweetened beverages, diet beverages, and coffee;  
Dietary patterns: PCA derived prudent/Western dietary patterns and the Healthy Food score (10).  
 
Outcome: Incident DVT of leg or PE not related to cancer.  Cancer-related VTE and non-leg 
DVT cases will be censored at time of event.   
 
Confounding factors (at visit 4 when present, otherwise as indicated): age, sex, race, field 
center, education (V1), smoking (status and pack-years), drinking status, energy intake (averaged 
V1+V3), physical activity (V3), BMI, and diabetes.  
 
Analysis Plan: 
After description of the data, Cox proportional hazards regression analyses will be used to 
examine the association between quintiles of dietary intake (nutrients, foods, or diet patterns) and 
risk of developing VTE, adjusting for confounding factors.  
 Model 1 will be adjusted for age, sex, race, field center, education, and energy intake.  
 Model 2 will be adjusted for Model 1 + smoking, drinking status, physical activity. 
(Nutrient models will be adjusted for selected macro and micro nutrient intakes; foods will be 
adjusted for the Healthy Food Score (minus the food group exposure of interest)). 
 Model 3 will be adjusted for model 2 + BMI, diabetes 
We will explore race and sex interactions by including cross-product terms in the models.   
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