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4. Rationale

Numerous studies have documented important differences by socid classin
cardiovascular disease incidence, prevaence, and mortdlity, but the factors responsible
for these differences have not been fully established. Recently, CVD mortdity rates have
aso been found to be higher in blacks than in whites, particularly a younger ages
(NHLBI 1995). Part of the differences by socid class may be attributable to differences
in the neighborhood environments in which people live (Hian et a. 1987; Kaplan 1996).



Likewise, neighborhood-leve factors may aso partly explain racid differencesin CVD.
Area socioenvironmental characteristics have been shown to be rdated to CHD mortality
(Wing et a 1988; 1992; Tyroler et d 1993), and cross-sectionad anayses based on the
ARIC cohort have suggested that CHD prevaence and the distribution of the three main
CHD risk factors (blood pressure, smoking, and serum cholesterol) may aso vary with
nei ghborhood socioeconomic characteristics independently of individua-leve indicators
(ARIC manuscript no.180). The prospective follow up of the ARIC cohort provides a
unique opportunity to build on preliminary cross-sectiond analyses and investigate
whether neighborhood environments are related to the incidence of cardiovascular
disease, before and after adjustment for individua-level SES, aswell as explore the
contribution of neighborhood environments to racid/ethnic differencesin CVD.

This proposa will be complementary to Mark Massing's proposal examining incidence of
CVD by individud-level SES varigbles.

5. Main hypotheses:

Increased neighborhood disadvantage is associated with increased incidence of
cardiovascular events (CHD and stroke). These associations are partly independent of
individud-level SES variables.

Differences in neighborhood environments mediate part of the racia differencesin CVD
incidence.

6. Data:

Neighborhood indicators will be obtained from the 1990 US Census. In order to improve
on previous cross-sectiond andyses severd drategies will be pursued:

a) Addition of new neighborhood variables and elaboration of indices of neighborhood
socioenvironmental characteristics

If possible, additiona neighborhood indicators appended from other sources (e.g. crime
rates as an indirect indicator of environmenta stress) will be added to the Census

measures. The use of combined indices reflecting the socioenvironmenta conditions
prevalent in the areas will be explored.

b) Use of alternative proxies for "neighborhoods"

Two different census-based areas (census tracts and block-groups) will be used as proxies
for neighborhoods and their results compared. Individud-leve covariatesincluding age,
gender, race, income, education, occupation, and cardiovascular risk factors will be
obtained from the basdline and follow-up vidts of the ARIC cohort.

The following cardiovascular risk factors will be included in the andyses. LDL -
cholesterol, HDL cholesterol, smoking status, hypertension status, waist-hip ratio,
diabetes, fibrinogen, physica activity and Keys score.



Standard ARIC measures of incident CHD and stroke will be used in the analyses.
Incident CHD will include: fatd CHD, clinicaly manifest M, cardiac procedures, and
dlent M1 (ECG diagnogtic Q wave). Incident siroke will include: hospitaization or
physician diagnosis of stroke or stroke death.  Incident CHD and stroke will be explored
together (asincident CVD) and separately. Andyseswill initidly include incident events
through 1993. It is anticipated that additional incident data will become available before
the manuscript is completed, and anayses will be repeated incorporating updated
incidence data.

7. Andyss

Neighborhood deprivation scores will be constructed based on previous literature and the
digribution of the variables in the ARIC sudy. CVD incidence will initidly be estimated
for quartiles of the neighborhood score sratified by race and gender. Cox proportiona
hazards modd s will be used to estimate neighborhood effects before and after adjustment
for individua-level SES measures (income, education and occupation) and after
subsequent adjustment for cardiovascular risk factors. Initidly basdine-leve of risk
factorswill beincluded. The need to include time-dependent covariates will be
investigated. The impact of neighborhood environments on racid differences will be
examined by comparing race coefficients before and after the inclusion of neighborhood
variablesin the models. Appropriate statistical techniques will be used to account for
possible correlation of outcomes within neighborhoods if this appears to be present in the
data (Anderson et. al 1996). Anayseswill be repeated after excluding persons with
prevalent CHD or prevaent stroke at basdine.

Previous analyses have suggested that athough corrdated, individua-level and
neighborhood measures were not so highly correlated as to preclude the investigation of
their independent effects (corrdation coefficients ranged from gpproximately 0.3 to 0.6).
However, as an dternative Strategy, categories jointly based on individua-level and
neighborhood-leve variables will be constructed and included in the models as dummy
variables.
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