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3. Timeline:  2016-4 to 2017-12 

4. Rationale:  

 

Multivariate interval-censored data arise when each study subject can experience multiple events 

and the event times are not observed exactly but rather known only to lie in certain intervals. 

Such data are commonly encountered in epidemiological and clinical studies, including the 

ARIC study. These data allow characterization of the dependence of multiple events and 

evaluation of the effects of covariates on the multivariate outcome. The fact that event times are 

not exactly observed, together with their dependence, makes the analysis theoretically and 



computationally challenging. In this work, we will develop valid and efficient statistical methods 

for regression analysis of multivariate interval censored data. The proposed methods will allow 

ARIC and other investigators to address specific scientific questions related to multivariate 

interval censored data in an unbiased and efficient manner. 

 

5. Main Hypothesis/Study Questions: 

 

We formulate the effects of covariates on multiple event times by a broad class of 

semiparametric regression models with random effects and consider maximum likelihood 

estimation under general interval censoring. The proposed estimators are consistent, 

asymptotically normal, and statistically efficient. We will evaluate the performance of the 

proposed methods through simulation studies. In addition, we will test our methods with the 

ARIC data, including the incidence of hypertension, diabetes, and peripheral arterial disease. Our 

purpose for using the ARIC data is to illustrate the new statistical methods, rather than 

addressing specific biological questions. The manuscript will be submitted to a statistical journal. 

 

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). 

Hypertension (HYPER), Diabetes (DIABTS):  Visit 1-5 

Peripheral arterial disease (PAD), Symptomatic Coronary Heart Disease, Prevalent Coronary 

Heart Disease: Visit 1-5 

BMI, Drinker status, Cigarette smoking status, Family history of Stroke, Family history of CHD, 

Family history of diabetes, Visit Date:  Visit 1-5 

Age, Gender, Race, Education levels, Physical Activity (at work, sports during leisure time, 

during leisure time excluding sports), Systolic BP, Diastolic BP, Total calorie intake: Visit 1 
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12a. Manuscript preparation is expected to be completed in one to three years.  If a 

manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 

approval, the manuscript proposal will expire. 
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