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4. Rationale:

Coronary heart disease (CHD) mortality has declined in recent decades[1-8]. These
declines have been more pronounced in men compared to women[1-3, 5-8]. Similar
declines were seen in out-of-hospital CHD-related deaths from 1986 to 1996 in New
Jersey: from 28% to 22% among men, while such declines were not seen among
women[5]. Racial disparities in out-of-hospital cardiac arrest also exist, as incidence
appears higher and survival lower among blacks compared to whites[9].

Out-of-hospital CHD deaths are defined as deaths due to cardiac causes occurring outside
of a hospital or upon arrival at the emergency room. The majority of CHD deaths are
classified as out-of-hospital deaths[1, 7], although estimates vary by study and country.
Deaths occurring out-of-hospital are not often addressed separately from in-hospital
deaths in research reports[1], and investigations have generally been limited to younger
populations (i.e., persons aged 55 or less[4]; 64 or less[1, 2, 7]; or 74 or less[3, 6, 8]).
Meanwhile, sudden cardiac deaths (SCDs) are defined as such because they occur within
one hour of the onset of symptoms. Extant literature suggests that up to half of all CHD
deaths are sudden[10, 11]. Further, it is estimated that the majority of SCD cases occur
out-of-hospital in the U.S.[9].

In ARIC community surveillance between 1987 and 1994, 64% of CHD-related deaths
among men occurred out-of-hospital, while about half of such deaths occurred out-of-
hospital among women[6]. These data also indicate that annual declines in CHD
mortality from 1987 to 1994 were steepest among white men (4.7%), followed by white
women (4.5%), black women (4.1%) and black men (2.5%), respectively[6]. Further, a
recent investigation in ARIC community surveillance (1987-2004) suggests that SCDs
have declined with time, yet trends differ by community and gender[12].

There is reported geographic variation in both out-of-hospital death and SCD in the
U.S.[12-14]. Such regional differences may be at least partly due to factors associated
with neighborhood socioeconomic status (nSES), and such disparities may increase over
time. For example, in Scotland, out-of-hospital CHD mortality rates were higher among
persons living in deprived socioeconomic areas compared to those living in more affluent
areas[10]. The influence of nSES on out-of-hospital death and SCD could be due to
health care access, presence or absence of environmental stressors, and level of social
support among neighborhood residents. Understanding the association of neighborhood
characteristics with out-of-hospital deaths has implications for impacting the organization
of health care services to improve CHD outcomes. The association of nSES and out-of-



hospital CHD mortality has not yet been investigated in the ARIC community
surveillance population. Thus, we will examine nSES and demographic factors
associated with out-of-hospital CHD mortality and SCD in the four ARIC study
communities.

5.  Main Hypotheses/Study Questions:

1. Neighborhood SES is inversely associated with the rates of out of hospital, fatal
CHD within and across study communities.

2. Neighborhood SES is inversely associated with the rates of out of hospital,
sudden cardiac death (defined as death occurring within one hour of symptom
onset) within and across study communities.

3. Neighborhood disparities in the rates of out-of-hospital death will exist by race
and gender, and increase over time.

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).

Data sources:

ARIC community surveillance data will be analyzed over the time period 1992-2002.
Decedents’ addresses were obtained from death certificates and geocoded to the census
tract to approximate nSES. Out-of-hospital deaths have been ascertained from death
certificate data from the four ARIC study communities, and additional data will be
obtained from the Death Certificate Form (ICD-10 codes) and the community
surveillance event file [age, race, gender, study community, death classification, SCD
(timing of death), sampling weight, year of death]. Within the four ARIC study
communities, out-of-hospital deaths are defined as those occurring outside of the
hospital, among community members in nursing homes, or persons declared dead on
arrival, who die in outpatient departments or emergency rooms, as well as those admitted
without vital signs[15]. SCD will be defined as those with a definite or possible CHD
death classification which occurred within one hour from the onset of symptoms. It
should be acknowledged that the timing of death is not expected to be available for
approximately 13% of cases[12], and therefore deaths with unknown timing will be
excluded from the SCD analyses.

SES EXposures:




The census tract-level nSES measure selected for study from the 2000 US Census is
median household income (nINC). nINC is available through the ARIC ancillary study
The Burden of CHD in Communities (AS 2004.05) for the years 1992-2002. Covariates
include race, gender, age, study community and year of death (time).

Outcome:

Out-of-hospital death rates are the outcomes of interest for these analyses (1992-2002).
Specifically, denominators will consist of race- and gender-specific census tract
population counts for the year 2000 for persons aged 35-74 from the four ARIC study
communities. Out-of-hospital deaths will comprise the numerator. Age-, race- and
gender-specific year 2000 census tract population counts will be used to standardize out-
of-hospital death rates. A subset of analyses will also be conducted for out-of-hospital
SCD rates.

Data Analysis:

Within and across the four ARIC study communities, race- (Jackson, MS and Forsyth

County, NC only) and gender-specific out-of-hospital death rates will be calculated by
tertile of NINC. Geographic information system techniques will be used to display out-
of-hospital death and SCD rates on maps of each of the four ARIC study communities.

Poisson regression will be used, which takes into account spatial autocorrelations. This
will be implemented using GLIMMIX, as done for ARIC MS 1102 (definite and probable
myocardial infarction rates, under review, Annals of Epidemiology). The data will
include observed and expected out-of-hospital deaths, age-standardized, within each
census tract. In order to examine if SES effects vary across time, these models will be
further extended to include time (year of death) and time interactions. A subset of
analyses will also be conducted for out-of-hospital SCDs, occurring within one hour of
onset of symptoms.
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