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4. Rationale:

The traditional cardiovascular risk factors (smoking, blood pressure and related
medications, diabetes and lipids) have been used extensively to estimate individual CHD
risk, often using the Framingham risk score. In the ARIC population, a risk score using
multivariable age-adjusted hazard rate ratios produces good individual risk predictivity
with area under the ROC curve (AUC) between 0.830 and 0.669 across race and sex
groups.(1) The addition of non-traditional risk factors and subclinical disease markers
did significantly improve the AUC, with a greater relative improvement in men than
women. However, the effect of long-term variation in the traditional factors and the
effect of adjustment for that error have not been explored. By long-term variation, we
refer to the total variability including measurement error, physiologic short-term
variability and longer term changes in risk factors which occur over the relevant time for
risk prediction, often 5-10 years. Random error or variability would be expected to bias
the observed effect towards the null, so the actual rate ratios for the traditional risk factors
may be larger once this variability is adjusted for. Recent developments in statistical
modeling and software allow for examination of the effect of this variability. Hardin,
Schmeidiche and Carroll developed a regression calibration approach for generalized
linear models which incorporates measurement error in covariates.(2) This allows for a
Poisson model with measurement error but not a Cox model at this time. In order to use



this methodology, we will first develop a Poisson model of CHD risk in ARIC and test
that is performs similarly to the previously published Cox models.

We propose to use the measurements at Visits 1 and 2 to obtain an estimate of the 3-year
variability in each of the traditional risk factors. We will then create a Poisson model of
CHD events after Visit 2 which takes into account the estimated variability. We will
compare relative effects of each of the risk factors as well as the ROC curves and AUC
before and after adjustment for long-term variability.

5.  Main Hypothesis/Study Questions:

Our main study hypothesis is that after adjustment for measurement error, the traditional
CHD risk factors will have larger relative effects and a larger combined individual risk
predictivity (or AUC).

6. Data (variables, time window, source, inclusions/exclusions):

Individuals without information on smoking, blood pressure, hypertensive medications,
diabetes and lipids for Visits 1 and 2 will be excluded from this analysis.

Exposures: smoking, blood pressure, hypertensive medication use, diabetes and lipids
(total and HDL cholesterol)

Outcome: Incident CHD event after Visit 2

Covariates: age, race, gender, center

Analysis: Poisson analysis, with Visit 1 data used to determine the long-term variation in
Visit 2 measurements. Our initial analysis will use regression calibration techniques
available in the STATA rcal command. In addition, we will explore more flexible
measurement error models using WinBUGS. Data analysis will be done in collaboration
with Dr. Crainiceanu, who has substantial experience in measurement error models.
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