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The American Heart Association (AHA) recently set a goal to improve the cardiovascular
health of all Americans by 20% in 2020, while also aiming to reduce deaths from
cardiovascular diseases and stroke by 20%. (1) It also developed definitions for ‘ideal’
cardiovascular health, ‘intermediate’ cardiovascular health (having at least one
intermediate metric and no poor metrics) and ‘poor’ cardiovascular health (at least one
poor metric) based on seven cardiovascular risk factors and health behaviors. The factors
comprising ldeal CV health would be the absence of smoking, BMI < 25, untreated BP
<120/<80 mmHg, total cholesterol <200mg/dl, fasting glucose <100mg/dl, physical
activity and healthy diet score. As shown by Folsom et al, Ideal CV Health is associated
with lower incidence of cardiovascular diseases in ARIC (2), but no study has yet shown
a relationship between ideal CV health and retinal findings, which is what this study will
address.

Previous studies have established that CV risk factors are associated with retinal findings.
For example, greater incidence of retinopathy has been associated with higher levels of
blood pressure, serum glucose, plasma fibrinogen and plasma total cholesterol in a
previous ARIC study. (3). Also, a lower mean arteriolar-venular A/V ratio has been
associated with higher blood pressure, lower HDL cholesterol, higher plasma
triglycerides, inflammatory markers (reduced albumin and higher fibrinogen levels),
greater body mass index, smoking, and alcohol consumption in another ARIC study. (4)
In the Beaver Dam Eye Study, 5 year follow up of participants showed that a narrower
Central Retinal Arteriolar Equivalent (CRAE) was independently associated with higher
blood pressure, smoking status, greater BMI and heavy drinking. (5)

Retinopathy is a marker of systemic microvascular disease, and has been shown to be an
independent predictor of Congestive Heart Failure and CHD (6), while abnormalities in
the retinal microvasculature (arteriolar diameters) are found to predict Ischemic Heart
Disease and Stroke. (7) This study aims to determine the association between retinal
findings in ARIC and the AHA definition of Ideal CV health.

5.  Main Hypothesis/Study Questions:

Based on previous publications an association between abnormal retinal findings and
cardiovascular risk factors is very likely, so it is not novel in itself. However, given
AHA’s emphasis on Ideal CV Health, we believe this paper will emphasize that the
benefits of Ideal CV risks factors extend to the eye. It will be the first to determine the
association between all (seven) cardiovascular risk factors (as per AHA’s definition) and
retinal findings.

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).

Design: Cross sectional at visit 3

Exposure: ldeal, intermediate and poor cardiovascular health at ARIC visit 3



Outcome: Retinal findings at visit 3, as previously defined by ARIC. This will be in two
categories; retinopathy and arteriolar diameters. Retinopathy signs are retinal
microaneurysm, hemorrhage (blot or flame shaped), cotton wool spots (soft exudates) or
hard exudates, intraretinal microvascular abnormalities or venous beading (3). Arteriolar
diameters will be analyzed by CRAE and venular diameters as CRVE, as derived by the
Wisconsin reading center (4,5,7)

Covariates for adjustment: age, sex, race

Analysis:

1. Exclude those with missing data which will include those with non-gradable
retinal findings or missing Ideal CV Health factors. Also, participants with past or
current stroke and CHD will be excluded.

2. Define prevalence of CVD health categories at ARIC visit 3, using the same
definitions Folsom et al. used for baseline.

3. Compute the prevalence of retinopathy by Ideal Health categories and by the
number of Ideal Health factors. Will use the logistic regression models for
covariate adjustment and testing of interaction by age, race and sex. If no
interaction, we will adjust for age, race and sex as potential confounders.

4. Calculate the mean arteriolar and venular diameters by Ideal Health categories
and by the number of Ideal Health factors. Cut points for mean arteriolar and
venular diameters will be given, when using logistic regression models for
covariate adjustment and testing of interaction by age, race and sex. If no
interaction, we will adjust for age, race and sex as potential confounders.
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