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5. Rationale:  
 
While socioeconomic disparities in coronary heart disease are well documented in cohort 
studies, [1-3] relatively few studies have focused on socioeconomic disparities in the use 



of invasive coronary procedures. One study based on administrative discharge data from 
231 hospitals in New York state reported that rates of use of cardiac catheterization, 
PTCA, and CABG varied with inversely and in a stepwise manner by quintile of 
neighborhood (zip code) level median household income. These differences were not 
explained by age, co-morbid conditions, type of hospital, or other covariates considered. 
[4] In a second study conducted in Canada, where access to health care coverage is 
universal, those living in a high SES area were more likely to undergo cardiac 
catheterization than were  those from lower income hours, inpendent of age, year of MI, 
distance from facility with a catheterization laboratory, and co-morbidities. In contrast, 
among those referred for catheterization, rates of revascularization procedures performed 
did not vary by SES. [5] 
 
Racial disparities in the use of invasive coronary procedures have been repeatedly 
documented, with most studies reporting higher rates of these procedures in whites as 
opposed to African-Americans or other racial groups.[6-14] Similarly, gender differences 
in the use of invasive coronary procedures have also been investigated, with reports of no 
differences by gender [6]and also higher rate of invasive procedures in men than in 
women. [4, 8, 10] Both African Americans and women are disproportionately represented 
in lower SES groups. Yet, the extent to which SES may contribute to observed racial and 
gender disparities in the use of invasive coronary procedures have not been adequately 
addressed in the literature to date.  
 
In ARIC surveillance age, gender and racial differences in the use of invasive coronary 
procedures have been documented: rates are higher in whites than in African Americans 
and within race/ethnic groups higher among men than women (Rosamond, work in 
progress – ARIC MS # 395). However, socioeconomic discrepancies have not been 
investigated to date. With data being collected as part of ARIC ancillary study (AS) 
2004.05 (The Neighborhood Burden of SES in Communities), address data from hospital 
records is being geocoded so that participants can be linked with census tract level SES 
characteristics. This will allow us to investigate the contribution of SES (neighborhood) 
to variations in levels of invasive coronary reperfusion procedures and to examine the 
contribution of SES to racial disparities in the use of these procedures. 
  
5. Main Hypothesis/Study Questions: 
 

1. Neighborhood SES is positively associated with the use of invasive coronary 
diagnostic and reperfusion procedures (angiography, CABG, angioplasty, use of 
stents, thrombolytics). 

a. Positive, graded associations between neighborhood SES and use of 
invasive coronary procedures exist within and across study communities 

b. Neighborhood socioeconomic disparities persist over the time frame of 
ARIC surveillance, independent of trends in overall rates of these 
procedures. 

 
2. Racial disparities in use of invasive coronary procedures (lower rates in blacks) 

are in part explained by neighborhood SES disparities 



 



Data: 
 
Neighborhood (census tract) SES measures are available through ARIC ancillary study 
AS 2004.05. (The Burden of CHD in Communities).  Empirical work currently in 
progress will be used to chose whether an index measure, which has been typically used 
in earlier work in the ARIC chort, [1]or a single measure reflective of economic 
deprivation (e.g., % living in poverty, median family income) will be used to represent 
neighborhood SES in the current project.   

Covariates considered will include race, gender, center, year of event (time), event 
severity (e.g., ECG evidence of Q wave vs. non Q wave and other indicators as used in 
ARIC MS # 963 which is currently in progress), age, and hospital type (teaching vs. non 
teaching). 

Exclusions: 
Surveillance events included will be limiting to in hospital events (definite and probable 
MIs) occurring since January 1993. Earlier events are not included because addresses – 
which are needed to link participants to census tract level SES indicators - were not 
routinely and uniformly abstracted from medical records until this time. For analyses 
focusing on the period prevalence of these procedures we will focus on events occurring 
in 1999-2002. For analyses addressing trends across time, data from 1993 – 2002 will be 
used. 

Analyses:  
Within each study community, race (Jackson and Forsyth only) and gender specific rates 
for invasive coronary procedures among those with a probable or definite MI will be 
calculated by category (quantile) of neighborhood SES.  GIS techniques will be used to 
“map” or graphically display rates by category of neighborhood SES. 

Multilevel, weighted logistic regression analyses will be used to model the association 
between use of invasive procedures (any vs. none, each type of procedures) by category 
of neighborhood SES for each race-gender group. Covariates considered will include: age 
and indicators of event severity (e.g., Q wave vs. non Q wave), hospital type (teaching vs. 
nonteaching). As an alternative way of evaluating the potential contribution of event 
severity to the SES-procedure associations, all analyses will be done with and without 
those who died within the 1st 24 hours of having their MI. 

The logistic regression will be carried out using the SAS macro GLIMMIX or 
WINBUGS software, as they have been shown to be an appropriate to fit models that take 
into account spatial clustering. [15] The models will include terns to represent both 
within tract variations and spatial clustering. The models will have both individual (such 
as age, race, gender, MI severity) and tract level characteristics (neighborhood SES) as 
independent variables. To examine whether SES effects vary over time, these models will 
be further extended to include time and time interactions.  
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