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4, Rationale:

There is increasing evidence that dietary nutrients modulate oxidative stress-induced lung
damage and influence pulmonary function and respiratory symptoms. For example, individuals
with a higher intake of fruit have a higher FEV; and fewer respiratory symptoms than those who
eat fruit infrequently® 3. Also, both the serum concentrations and the dietary intake of
antioxidant nutrients such as omega-3 polyunsaturated fatty acids, Vitamin C, E and beta-
carotene have been positively associated with lung function®®. Dietary fiber, especially from
fruits, was found to reduce the incidence of chronic respiratory symptoms®. However, the
relationship between dietary components and respiratory health is still not clear and needs to be
validated in large studies with detailed phenotypes’.



Diet has been associated with cardiovascular disorders such as coronary heart disease®® and
stroke®®. In recent studies, retinal abnormalities have been shown to be structural markers of
microvascular damage. Retinal abnormalities predict incident congestive heart failure and
coronary heart disease**2. Moreover, retinal abnormalities might be useful tools to investigate
the contribution of environmental exposures such as smoking, environmental tobacco smoke and
air pollution to cardiovascular disorders. Among different dietary nutrients, omega-3
polyunsaturated fatty acids has been related with subclinical pathology such as retinal
microvascular disorders®. To our knowledge, there have been few studies investigating other
nutrients in relation to retinal microvasucular caliber and other manifestations of microvascular
disease.

Dietary assessment at the 1% and 3" visit of the ARIC study provides us an opportunity to
examine the relation between dietary nutrients and respiratory health/retinal abnormalities.

5. Main Hypothesis/Study Questions:

Intake of nutrients that influence antioxidant pathways and other mechanisms implicated in
the pathophysiology of lung and cardiovascular abnormalities impact lung function and retinal
abnormalities. Nutrients of interest are limited to those which can be reasonably well assessed by
the ARIC dietary questionnaire and include omega-3 fatty acids, Vitamin C, beta-carotene,
dietary fiber, fruit and vegetable intake and Vitamin D. On the other hand, dietary intake of
saturated fatty acids and cholesterol may have adverse effect on lung function and retinal
abnormalities. We will examine the effect of nutrients on retinal abnormalities in subjects with
diabetes and without diabetes separately. We will also consider effect modification by smoking
and environmental tobacco smoke exposure.

6. Data (variables, time window, source, inclusions/exclusions):
Dietary data were collected at visits 1 and 3.

Visits 1: dietary assessment including both dietary questionnaires and supplement data,
pulmonary function measures (FEV; and FVC), respiratory symptoms (cough, phlegm, wheeze,
breathlessness), cardiovascular outcomes (heart rate variability, plague, carotid thickness, blood
pressure, fibrinogen, lipids etc), research center, race group, age, smoking (status including never,
former and current smokers, and pack years), exposure to environmental tobacco smoke, BMI,
occupation, educational level and height.

Visit 3: dietary assessment including both dietary questionnaires and supplement data, retinal
abnormalities (arteriovenous nicking, generalized arteriolar narrowing, venular dilation, and
retinopathy), cardiovascular outcomes (heart rate variability, plaque, carotid thickness, blood
pressure, fibrinogen, lipids etc), diabetes status, anthropometric measures, blood pressure at the
time of the retinal exam, demographic characteristic, smoking, exposure to environmental
tobacco smoke, diabetes, and other cardiovascular risk factors at visit 3.
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