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3. Timeline: 

 

Start Summer 2015 

 

4. Rationale:  

 

Taller body height is associated with greater risk of VTE.
1–9

 An analysis of the 

Longitudinal Investigation of Thromboembolism Etiology (LITE) found that leg length 

and body height modeled separately were each associated positively with risk of VTE in 

risk factor-adjusted models [HR (95% CI) per 1-SD increment in leg length and height: 

1.18 (1.09, 1.29) and 1.14 (1.05, 1.24), respectively].
8
 The physiologic explanation 

underpinning this increased risk remains to be identified; some proposed mechanisms 

include greater venous surface area, a greater number of venous valves, and greater 

hydrostatic pressure in taller people.
8
  

 

A number of studies have found genetic variants related to height,
10–18

 the most recent of 

which was a meta-analysis that found 697 SNPs explaining 20% of the heritability for 

height.
18

 It is unclear whether the genetically-related component of height is related with 

VTE risk. Finding this out would provide evidence as to whether the frequently observed 

association between greater height and increased VTE risk is causal.  

 

Given that over 9,000 ARIC and over 3,000 CHS participants of European ancestry have 

genotyping data, LITE represents a valuable setting in which to explore the connection 

between the genetics of height and VTE risk. We will use the height SNPs from the meta-

analysis as an instrument for height and determine how the instrument is related with risk 

of VTE. We will also find the direct association between the GRS for height and risk of 

VTE.  

 

5. Main Hypothesis/Study Questions: 

 

1a. Higher genetically predicted height will be associated with increased risk of VTE. 

 

1b. The positive association between higher measured height and VTE will be attenuated 

with inclusion of genetically predicted height in the model. 

 

2. Higher genetic risk score (GRS) for height will be associated with greater hazard 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: prospective cohort 

Endpoints: VTE incidence 



Exposure: height genetic risk score 

Inclusion: 9,349 ARIC and 3,388 CHS participants of European ancestry who provided 

consent for genotyping.   

Exclusions: prevalent VTE at baseline, use of anti-coagulants at baseline, no consent for 

DNA use, missing height SNPs or visit 1 measured height 

Covariates: age, sex, HRT, BMI, diabetes, eGFR, CRP, factor VIII, and aPTT 

Analysis: First we will reconfirm that measured height is associated with VTE risk using 

a Cox model adjusting for age, sex, and waist circumference. After excluding SNPs 

showing evidence of linkage disequilibrium (R
2
 > 0.1), we will create a weighted GRS 

for each participant by taking ∑(meta-analysis SNP beta value * # of allele copies) over 

all the SNPs.  

 

We will check that two assumptions for Mendelian randomization are met: the GRS is 

associated with height, and the GRS is not associated with other VTE risk factors (i.e., no 

confounding and no pleiotropy).  

 

Then we will do the following, separately by ARIC and CHS: 

 

Analysis 1) perform an instrumental variable analysis using the weighted GRS for 

height as the instrument, phenotypic height as the exposure, and VTE outcome, 

adjusting for sex and age (in Stata) 

 

Analysis 2) perform a Cox regression with weighted GRS as the exposure and time 

to VTE as the outcome, adjusting for sex and age 

 

In additional models, we will adjust Analysis 2 for measured height and other VTE risk 

factors. We will also check the association of each of the height SNPs with VTE risk, 

correcting for multiple testing with Bonferroni correction.  

 

If an association is observed, we will seek replication in additional cohorts. 
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