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3. Timeline: We will aim to submit a manuscript to the ARIC publications committee within 
one year. 
 
4. Rationale:  
The association of visit-to-visit variability of systolic blood pressure (SBP) with cardiovascular 
disease has received a lot of attention in the literature. But visit-to-visit variability is typically 



measured with error based on a limited number of SBP measurements, leading to bias in the 
estimated effect size.  
 
5. Main Hypothesis/Study Questions: 
Statistical methods using longitudinal modelling of SBP measurements can reduce the 
measurement error bias in the association of SBP variability with CVD events. 
 
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: Statistical methodology study using prospective cohort data 
Inclusion/exclusion: Exclude all those with a history of cardiovascular disease at baseline 
Outcome: Time to first non-fatal or fatal cardiovascular event 
Other variables: All repeat measurements of systolic blood pressure, total cholesterol and HDL 
cholesterol and measurement times. Baseline age, sex, smoking status and history of diabetes.  
Data analysis: Comparison of statistical methods to estimate SBP variability: (1) the SD of the 
SBP measurements for each individual, (2) using longitudinal mixed models with a random 
intercept and slope and an additional random effect on the residual variance to allow SBP 
variability to differ between individuals, (3) modelling repeated SBP measurements (as in (2)) 
and cardiovascular events jointly. For survival analysis we will use Cox proportional hazards 
models with SBP and SBP variability as exposures, estimated using methods (1) – (3) above, and 
adjusted for baseline risk factors including total cholesterol, HDL cholesterol, baseline age, sex, 
smoking status and history of diabetes.     
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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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