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4. Rationale:  
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The case-cohort design is originally developed for large cohort studies, where the cost to 
assemble the exposure and covariates is huge. Such a design is appealing especially when 
the event rate is low and the exposure measurements are expensive to obtain. The design 
effect needs to be taken into consideration when data from case-cohort studies are 
analyzed. A key advantage of the case-cohort study design is its capacity to use the same 
subcohort for several diseases or for several subtypes of disease. In recent years, in order 
to preserve the raw material collected in the study, the case-cohort study design has also 
been used in situations when the disease is not rare. In such studies, it is not desirable to 
conduct a traditional case-cohort study which collects the expansive covariate 
information on all cases. Sampling only a fraction of the cases is more practical. Recently, 
Kang and Cai (2009) proposed methods for fitting failure time data from generalized 
case-cohort studies with multiple disease outcomes under marginal proportional hazards 
models. In that study, information on expensive exposure measurement was available on 
the subcohort as well as a subset of failures or cases. However, they did not make full use 
of the available information on covariates in estimating the effect of a risk factor. For 
example, information about the second disease was not used when constructing 
estimating equations for the first disease in generalized case-cohort studies. In our 
research, we will propose an estimating procedure and study the properties of the 
proposed method by using all available information. As part of the research, we will also 
apply our method to a real case-cohort data set to illustrate its use. This is the reason we 
are requesting data from the ARIC study. These data will be published just as part of a 
methodological paper with acknowledgement of the ARIC study. 
 
5. Main Hypothesis/Study Questions: 
 
We want to use the proposed method to compare the effects of the biomarkers 
(checkpoint kinase 2 gene, KCNQ1 locus, DUSP9, and HNF1A) on type 2 diabetes and 
on incident coronary heart disease while adjusting for possible confounding factors using 
data collected in ARIC. These biomarkers are collected on the entire cohort of ARIC. We 
will artificially create two generalized case-cohort studies using the same subcohort. We 
will apply our proposed methods to study such effects using data from the generalized 
case-cohort study. We will compare the results to those based on the entire ARIC data. 
 
 
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). 

 

The study design is a generalized case-cohort study.  Two outcomes (i.e. types of cases) 
will be considered – incident diabetes and incident CHD.  Predictors of interest are 
various genetic loci (in/near CHEK2, KCNQ1, DUSP9, HNF1A) that have already been 
investigated for associations with diabetes.  The second case group will be incident CHD 
cases.  Other covariates that will be considered include age and gender.  The generalized 
case-cohort sample will be selected by sampling from the ARIC cohort with the required 
genetic data. 



 
A new statistical model is being developed by Ms Kim as part of her Biostatistics PhD 
dissertation.  This new model will be used to analyze the data.  Part of her model 
development includes using simulation studies to examine the properties of the model.  
Then the model will be applied using the ARIC data as an example of its potential use.  
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