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4. Rationale:  



The risk of adult cancer is affected by exposures in childhood, adolescence, and young 
adulthood. However, only a few studies have measurements of childhood exposures 
(such as diet) and sufficient follow-up to allow examining the link between childhood 
nutritional status and cancer. Adult height may be considered as a marker for nutritional 
and hormonal factors in pre-adult life (1-3). Numerous studies examined associations 
between adult height and cancer risks and positive associations have been consistently 
established for breast and colorectal cancer with the strongest evidence for breast cancer 
(2, 4, 5). There is weak evidence that there are associations of height with pancreatic, 
ovarian and endometrial cancers. The components of height – leg and trunk– are poorly 
correlated with each other and may be differently associated with cancer risk (4). Calorie 
intake in childhood and growth-promoting hormones particularly affect leg length and 
may increase the risk of breast and colorectal cancers, whereas high life-time exposure to 
estrogen may lead to a larger trunk and may potentially increase breast cancer risk and 
decrease CRC risk (2, 4, 5). 
There is some evidence to suggest that leg length is the component of height that 
determines observed associations of height with breast and colorectal cancer (2). 
However, among the few studies that examined the associations of leg and trunk with the 
risk of these cancers, one was cross-sectional (4) and others had low power (1, 6). It is 
important to investigate differential associations of trunk and leg length with breast and 
colorectal cancers since this may provide indirect evidence of the potential causes of 
these cancers and determine the periods of life critical for cancer development. 
 
 
5. Main Hypothesis/Study Questions: 
 
We hypothesize that  

1) height and leg length are positively associated with breast and colorectal cancer, 
and the associations are stronger for  breast cancer.  

2) If the associations with leg length exist, they will be independent from any 
association with trunk length. 

We propose to investigate whether race and gender (for colorectal cancer) modify the 
associations of height and leg length with cancers. 
 

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 cohort. All ARIC visit 1 participants free of cancer at baseline 
will be included. Participants with missing values for seated height will be excluded. 
 
Independent 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.  
 



Dependent Variables: Incident colorectal cancer (N~346) and breast cancer (N~570) up 
to 2006. 
 
Potential confounding and mediating factors: age, sex, center, race, cigarette smoking, 
education, waist-to hip ratio (or waist circumference), physical activity, diabetes. Models 
for breast cancer will be additionally adjusted for age at menarche, number of livebirths, 
menopausal status and age of menopause for post-menopausal women. In a sensitivity 
analysis, we will also test adjusting for birth weight, parental education and parental 
homeownership, about which the participants were queried at Visit 4. 
 
Analysis plan 
We will use a proportional hazard model to estimate the multivariate adjusted risk of 
incident breast and colorectal cancers in relation to height, leg, and trunk length. 

1) Height, leg, and trunk length will be modeled as quartiles and as continuous 
variables. Hazard ratios per 1 standard deviation of the continuous measures will 
be calculated. Each measure will be entered in the Cox model individually and 
then two of these anthropometric measures will be entered simultaneously into the 
model to examine whether the association with each variable changes after 
adjustment for another one. 

2) Since leg, trunk and height are correlated, to further examine associations of 
cancers with these anthropometric measures, we will use the residual method. 
This method will calculate leg and trunk adjusted for height (from the linear 
regression model). Thus we will examine the associations of leg and trunk 
independent of height. 
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