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4. Rationale:

Brain atrophy is associated with a number of neurodegenerative diseases. Recent epidemiologic
studies have found that atrophic changes are also common in relatively healthy elderly samples.
The clinical significance of brain atrophy in otherwise asymptomatic individuals remains
unclear. Two large population-based studies of the elderly, the Rotterdam Scan Study and the
Cardiovascular Health Study (CHS), found that brain atrophy was associated with decreased
cognitive functioning. We have recently completed a manuscript examining cognitive correlates
of atrophy in the ARIC cohort, and found that high grade atrophy was associated with
significantly increased risk of impaired performance on measures of cognitive functioning (MS #
314; Mosley et al.).

To the extent that atrophy is a marker of cognitive decline, the identification and control of risk
factors for atrophy may reduce the risk of cognitive decline and dementia in late-life. Risk
factors for brain atrophy are currently poorly defined. Age is the most frequent correlate. Some
studies also have shown a relationship with vascular risk factors, primarily hypertension and
stroke. Longitudinal studies based on data from the NHLBI Twin Study also support a
relationship with vascular factors. DeCarli et al. (1999), for example, found that systolic and
diastolic blood pressure assessed at midlife were inversely associated with brain atrophy 25 years
later. In a sample of 74 monozygotic twins, Carmelli et al. (1999) found that with-in pair



differences in history of coronary heart disease, systolic blood pressure, alcohol consumption,
and level of physical activity were associated with cerebral atrophy. In the elderly CHS cohort,
atrophy (defined as ventricular and sulcal size) was associated with age, sex (greater in men),
and ethnicity (greater in non-blacks; Yue et al. 1997). In a separate analysis of CHS data,
atrophy was related to several vascular risk factors, but few common factors were observed for
men and women (Longstreth et al., 2000). Surprisingly, hypertension and silent infarction were
not independently associated with atrophy in multivariate models of these data. The advanced
age of the CHS cohort and potential survival bias may have hampered the ability to identify
independent associations with prevalent risk factors, particularly hypertension.

In ARIC, ventricular and sulcal size have been shown to be independently associated with retinal
microvascular abnormalities (specifically retinopathy; MS # 753a; Wong et al., in press) and
alcohol intake (MS # 404; Ding et al., under review). A comprehensive examination of potential
risk factors for brain atrophy in ARIC has not been performed. In the current study, we propose
to utilize ARIC's extensive vascular risk factor data to identify risk factors for brain atrophy in
middle-aged adults.

5. Main Hypothesis/Study Questions:
To characterize the relationship between vascular risk factors and brain atrophy.
6. Data (variables, time window, source, inclusions/exclusions):

Demographic variables: age, race, gender, education

Risk factor variables: diastolic and systolic blood pressure, total cholesterol, HDL, LDL, BMI,
fibrinogen, prevalent disease (HTN, diabetes), fasting blood sugar, stroke/TTA status, smoking
status, physical activity, ETOH intake, antihypertensive use, HRT use (women), FEV), carotid
IMT.

MRI variables: ventricular size and sulcal size are the primary dependent variables. White
matter lesions and infarct-like lesions will be tested as covariates

Due to the small number of individuals with high grade abnormalities on the atrophy variables,
grades 4 and higher will be combined for ventricular size and grades 3 and higher will be
combined for sulcal size. Because of the potential for age, ethnicity, and sex to confound the
relationship between brain atrophy and potential risk factors, all analyses will control for these
factors.
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Brain atrophy has been related to retinal microvascular abnormalities and alcohol intake in
two ARIC manuscripts (MS# 753a, in press; and MS# 404, under review).
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