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4. Rationale:  
  Venous thromboembolism (VTE) is associated with significant morbidity and 
mortality, with an incidence of approximately 1 per 1,000 person-years, and a case-
fatality rate of about 10%1-3.  Recently, several cohorts have reported that height is 
positively associated with VTE risk3-7.  In general, individuals in the greatest sex-specific 
quartile of height were at about 1.5 to 2 times greater risk of VTE than those in the lowest 
height quartile. Authors of these studies have speculated that the positive association seen 
between height and risk of VTE could occur as a consequence of either 1) taller people 
simply having longer veins, thus a greater area where a thrombus could occur, and/or 2) 
greater hydrostatic pressure among taller individuals8, 9.  In LITE, the vast majority of 
deep vein thromboses occurred in the lower extremities (91%), with only 7% occurring in 
the upper extremities, and 2% occurring at an ‘other’ site2. 
   In contrast, tall stature is has generally been associated with lower risk of 
coronary heart disease (CHD) and stroke4, 10-18.  As expected, given the intrinsic 
correlation between height and leg length, greater leg length has also generally been 
found to be inversely related to cardiovascular risk factors and morbidity19-21.  The most 
commonly proposed explanations for these associations are that height (and leg length) 
are markers of early childhood environment22, 23, and as early childhood nutrition and/or 
socioeconomic status influences adult height, early childhood environment may impact 
CHD and stroke outcomes.  Height is, however, highly genetically regulated24, and it is 
also possible that height and CHD risk have shared genetic factors.     
  Although a number of recent studies have explored the association of height to 
risk of VTE3-7, it is unknown whether leg length is associated with VTE risk.  Using 
LITE data, we propose to more carefully scrutinize the observation that height is a VTE 
risk factor by specifically evaluating the relation of leg length to risk of VTE.  Further, 
we will explore whether leg length is associated with risk of incident VTE independently 
of height. 
 
5. Main Hypothesis/Study Questions: 
 
We hypothesize that:  
 

1) Leg length will be positively associated with incident VTE, and that this 
association will persist even after accounting for total height.   

 
2) Trunk length (as assessed in ARIC and CHS by length of the torso, neck, and 

head) will be unrelated to VTE risk.  
 
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 
The analysis will be prospective.  Incident VTE has been identified through hospital 
discharge diagnosis codes, and validated by medical record review.   



 
Inclusions/Exclusion 
We will exclude participants with self-reported prevalent VTE at baseline.   
  
Variables 
Outcome variables: Total VTE, idiopathic VTE, secondary VTE.  Additionally, we will 
explore an outcome variable including DVTs originating in the lower extremities and all 
PEs (excluding DVTs in arm and other non-leg sites). 
 
Exposure variables:  Leg length, trunk length, and height.   
  At baseline, height, and seated height were measured.  Seated height will 
approximate trunk length.  Leg length will be computed as total height minus seated 
height.   
 
Potential confounding and mediating factors:  Age, sex, race, study (i.e. ARIC, CHS), 
education, physical activity (Baecke score), diabetes, markers of childhood SES assessed 
at ARIC visit 4 (i.e. parental education, parental home ownership), VTE genetic risk 
factor (i.e. factor V Leiden, factor II G20210A, and ABO blood type) and select markers 
of coagulation (e.g. factor VIII and aPTT).   
 
Data Analysis 
  Baseline characteristics of participants will be described using means and 
proportions.  Cox proportional hazards regression will be used to assess the relation 
between leg length and incident VTE, with adjustment for pertinent covariates.   
  Our first model will adjust for age, sex, race, and study (i.e. ARIC or CHS).  A 
second model will additionally adjust for education, physical activity (Baecke score), 
waist circumference, and diabetes.  If in preliminary analyses we find that markers of 
VTE genetic risk factors (i.e. factor V Leiden, factor II G20210A, and ABO blood type) 
and markers of coagulation (e.g. factor VIII and aPTT) are related to height, we will 
explore additionally adjusting for these markers, which may be on the causal pathway 
between height and VTE.  We will also evaluate the impact of adjusting for markers of 
childhood SES assessed at ARIC visit 4, namely parental education, and parental home 
ownership.  This analysis will, by necessity, be limited to those who participated at ARIC 
Visit 4.  Interactions of the leg length and VTE relationship by age, sex, race, and study 
will be evaluated by adding cross-product terms to the models. 
  Two strategies will be used to evaluate whether leg length is associated with 
incident VTE independently of height: 

1) Standard approach: We will standardize leg length and height per 1 standard 
deviation, and then include them simultaneously in the models as continuous 
variables.  The anthropometric measure with the stronger association, as 
determined by the beta coefficients and confidence intervals, is more likely to be 
the anthropometric measure influencing VTE risk in this cohort.  If strong 
relations are observed for both leg length and height in the same model, it implies 
that they are independently related to VTE risk. 

2) Residual method25: ‘Height adjusted leg length” will be computed as the residuals 
from a linear regression model with leg length as the dependent variable and 



height as the independent variable.  The leg length residuals by definition provide 
a measure of leg length uncorrelated with height, thereby isolating the variation in 
height due to leg length.  ‘Height adjusted leg length’ will then be entered into the 
Cox models.   

 
  In secondary analyses, using the same methods as above, we will explore trunk 
length as an exposure, and VTE subtypes (i.e. idiopathic, secondary, and PE/DVTs of leg 
origin) as outcomes. 
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