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Abstract
Objectives—Test the association between coronary heart disease (CHD) risk scores and
neighborhood socioeconomic status (NSES) in a US nationally-representative sample and describe
whether any association varies by gender and race/ethnicity.

Study Design—Cross-sectional study

Methods—We use Health and Nutrition Examination Survey (NHANES) data from 1999 to
2004 linked with Census tract data. Multivariable regression models and propensity score adjusted
models are employed to test the association between NSES and 10-year risk of CHD based on the
Framingham Risk Score (FRS), adjusting for individual-level characteristics.

Results—An individual living in a neighborhood at the 75th percentile of NSES (high NSES)
has, on average, a 10-year CHD risk that is 0.16 percentage points lower (95% Confidence
Interval 0.16, 0.17) than a similar person residing in a neighborhood at the 25th percentile of NSES
(low NSES). Race/ethnicity and gender were found to significantly modify the association
between NSES on CHD risk: the association is larger in men than women and in whites than
minorities. Propensity score models showed findings on the main effects of NSES were robust to
self-selection into neighborhoods. Similar results were observed between NSES and risk of
cardiovascular disease events.

Conclusions—NSES is significantly associated with CHD risk, and the relationship varies by
gender and race/ethnicity.
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INTRODUCTION
Substantial evidence to date links neighborhood characteristics, such as neighborhood
socioeconomic status (NSES), with coronary heart disease (CHD) risk factors, including
smoking, hypertension and cholesterol.1-3 Further, neighborhood characteristics influence
the incidence of CHD even after accounting for individual-level socioeconomic status (SES)
and traditional CHD risk factors.4, 5

In clinical guidelines and practice, many individual-level CHD risk factors comprise what is
known as the Framingham Risk Score (FRS).6 FRS has been widely used to estimate an
individual’s 10-year risk of CHD events and select an appropriate risk-reduction strategy.
For example, FRS is used when determining the appropriate levels at which to treat high
blood pressure,7 use aspirin for primary prevention,8, 9 and initiate lipid lowering
medications.10 FRS is typically calculated using a point system based on an individual’s
gender, age, total cholesterol, high density lipoprotein (HDL) cholesterol, systolic blood
pressure, current tobacco smoking, and whether they are on treatment for hypertension.10

Adding SES—at either an individual- or neighborhood-level—improves accuracy of the
FRS in predicting CHD outcomes among low income populations in the United States and
the United Kingdom.11-14

In clinical settings, clinicians commonly use FRS to stratify individuals by level of cardiac
risk when choosing treatment options. Better estimation of the association between NSES
and FRS may help inform the appropriate individual- and population-level risk reduction
strategies. It is unclear, however, to what extent neighborhood characteristics such as NSES
are linked with FRS. To our knowledge, only one study has examined the association
between NSES and predicted cardiac risk scores.15 After controlling for individual SES,
Cubbin and colleagues did not find a consistent or significant pattern of association between
a cardiac risk score and neighborhood deprivation in four California cities. The present
study extends previous work by examining the association between NSES and 10-year CHD
risk, based on FRS, using a nationally-representative sample and propensity score modeling.
We further test whether any association between NSES and CHD risk varies by gender and
race/ethnicity and whether results remain consistent when examining 10-year risk of
cardiovascular disease (CVD) events.

The study builds on prior research which suggests a combination of social and biologic
pathways through which NSES may impact CHD risk.1 For example, living in a low SES
neighborhood may affect an individual’s exposure to particular stressors and constrain
opportunities to pursue positive health behaviors (e.g. through decreased access to healthy
foods and safe places to exercise), and it may do so in ways that have differential effects by
gender and race/ethnicity.16 Repeated and chronic activation of the stress response over time
is hypothesized to lead to physiologic dysregulation17,18 embodied in the concept of
allostatic load which has been shown to lead to excess morbidity and mortality.19-21

METHODS
The study sample included 31,126 participants in the National Health and Nutrition
Examination Survey (NHANES) (1999-2004), a nationally-representative cross-sectional
sample of the U.S. population. We included subjects who participated in the interview,
clinical examination, and laboratory components. NHANES data were geocoded to a census
tract based on either participant’s home address or closest street intersection and then
merged with Census data. The study was approved by the RAND Corporation’s Human
Subject Protection Committee.
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Exclusion criteria
We excluded individuals who could not be geocoded (N=24), people younger than 30 and
those over age 75 (those beyond the age range for which FRS has been validated)
(N=20,845), pregnant women (N=239), and those who did not undergo the physical and
laboratory examination (N=566). We further excluded people with established CHD (as
defined by the participant reporting having been previously told that he/she had CHD,
angina/angina pectoralis, a heart attack, or a stroke, N=926), individuals who did not self-
identify their race/ethnicity as either non-Hispanic white, non-Hispanic black, or Hispanic
(N=293) and those who were missing control variables (N=110) other than income (see
below).

We also excluded individuals with diabetes, which is considered a CHD equivalent in the
2001 National Cholesterol Education Program (NCEP).10 We classified individuals as
having diabetes if they either (a) report having been told by a medical professional that they
have diabetes (N = 946), or (b) have a hemoglobin A1c above 6.5% on laboratory testing (N
= 351).22,23 Finally, we excluded individuals missing any of the data necessary to calculate a
FRS (N=342).

Our final sample included 6484 adults (unweighted). After applying appropriate sample
weights, the final sample represented 11,946 adults.

Neighborhood Socioeconomic Status (NSES)
We employed an index of NSES based on Census-tract level Census data. As described in
previous studies,24-26 we used factor analysis to select six Census variables which were then
summarized into an index: percentage of households with children headed only by a female
caregiver, percent of male population ages 16 and older that is unemployed, percent of
households receiving public assistance, percent of households with income below the
poverty threshold, median household income, and percent of adults older than 25 with a high
school diploma or higher education. The NSES index ranges from 0 (low) to 100 (high) for
all U.S. census tracts. NSES was calculated using interpolated 1990 and 2000 Census data
and the 2000 standardized census tract boundaries. Estimates were derived for intervening
years using geometric or linear interpolations using the 1990/2000 Census Tract
Relationship File to facilitate the interpolation.27

Ten-Year Risk of Coronary Heart Disease based on Framingham Risk Score
We calculated 10-year risk of CHD using the 2001 Framingham point system as described
by the NCEP guidelines.10 Risk factors included gender, age, total cholesterol, HDL
cholesterol, systolic blood pressure, tobacco smoking, and treatment for hypertension.
Smoking was measured as a categorical variable indicating whether the individual had
smoked more than 100 cigarettes in their lifetime and whether they currently smoked every
day or some days. Blood pressure was averaged over three to four readings on a single day
and treatment was defined as reporting taking antihypertensive medications. Total points
based on the NCEP algorithm were summed (<0 to ≥17 among men; <9 to ≥25 among
women) and converted into a gender-specific 10-year risk of CHD ranging from <1% to
30% or more.

Ten-Year Risk of Coronary Vascular Disease events
Similarly, we calculated 10-year risk of CVD events (for example, coronary heart disease,
cerebrovascular disease, peripheral vascular disease, and heart failure) using the revised
FRS.28 For CVD risk, patients with diabetes are retained in the analytic sample. .
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Individual-level Control Variables
All regression models controlled for the following individual-level variables: age, age
squared (to allow for non-linearities), gender, race/ethnicity (non-Hispanic white, non-
Hispanic black, and Hispanic), nativity (whether or not an individual was US-born), marital
status (married or partnered, never married, or widowed, divorced, separated or other),
educational attainment (less than high school, high school graduate, or more than high
school) and income to poverty ratio (IPR; categories of <1 (poorest), 1 to <2, 2 to <3, 3 to
<4, 3 to <4, 4 to <5, and ≥5 (richest)). For IPR, household income was divided by the
federal poverty threshold, adjusted for family size. IPR was categorized to allow for
potential non-linearities in the relationship between IPR and FRS. To address missing data,
we imputed IPR using a single-imputation method for all subjects with complete data on
age, gender, race/ethnicity, U.S. birth, education, marital status, employment status, and
neighborhood characteristics.

Statistical Analyses
We assessed the association between NSES and 10-year risk of CHD events using
hierarchical linear models with tract and county random effects. We report three models:
model 1 includes individual-level sociodemographic characteristics (gender, age, age
squared, race/ethnicity, nativity, marital status, education, and IPR); model 2 adds NSES;
and model 3 tests whether the relationship between NSES and CHD risk varies by gender
and race/ethnicity by adding NSES by gender, NSES by race/ethnicity, and gender by race/
ethnicity interaction terms. While age and gender are included as part of the formula for the
outcome, they were controlled for in our regression models in order to examine (1) whether
NSES moderated the impact of these variables on 10 year risk of CHD and (2) to increase
precision of the estimated effect of NSES. We note our models also included an age-squared
term since it was found in preliminary model building steps that the effect of age was not
linearly related to 10 year risk of CHD. When selecting model 3, we explored all possible
two-way interactions from model 2 as candidates for model 3 and only those that were found
to be statistically significant were included in the final version of model 3. All results are
appropriately adjusted for NHANES sample weights. All models were fit in SAS using
PROC MIXED. Similar hierarchical linear models were used to examine 10-year risk of
CVD events.

We assessed the sensitivity of our findings by employing propensity-score stratification
methods developed for continuous treatments to account for potential selection effects on
the observed individual-level control variables on NSES in our models.29 Given individuals
living in different neighborhoods are likely to differ systematically by individual level
control variables, it is critical to utilize robust methods for removing bias from observables
on the estimated relationship between NSES and 10 year risk of CHD. Specifically, we
assigned each individual in our analytic sample an estimated propensity score that equaled
his/her predicted value of NSES from a linear regression model fit to NSES that controlled
for gender, age, age squared, race/ethnicity, nativity, marital status, education, and IPR (i.e,
the same core controls for Models 2 and 3). We then re-fit our models within three
approximately equal size subclasses, defined by the predicted value of NSES and combined
these results to produce our propensity score adjusted results (see Table 3). We tried a range
of values for the number of subclasses (2, 3, 5, 10) to be utilized in this propensity score
adjustment approach; three subclasses were selected for reporting the final results because
this produced the optimal balance on the control variables within the subclasses for models 1
and 2. Despite our large sample, sufficient balance within gender and race/ethnicity
categories for each of the three subclasses was not obtainable, therefore propensity score
adjustment of model 3 was not warranted.
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RESULTS
Table 1 presents the sociodemographic characteristics of the sample and CHD risk factors.
Women composed approximately half the sample (51.6%) and the mean age was 47 years
old. The median predicted risk of CHD events was 4.1%.

Table 2 presents the results from the multivariable regression models. In model 1, having
less than a high school education, lower IPR, and older age were associated with higher
CHD risk than their respective baseline categories. Being Hispanic was associated with a
0.36 (95%CI 0.07, 0.65) percentage points lower CHD risk versus non-Hispanic whites, and
being born outside the US was associated with lower CHD risk than those born in the U.S.
On average, men had a 5.09 (95%CI 4.83, 5.35) percentage point higher 10-year risk of
CHD than did women.

As shown in model 2 (Table 2), even after controlling for these individual-level covariates,
NSES was significantly associated with lower CHD risk (percentage point estimate for a 10-
unit increase in NSES was −0.1 (95%CI −0.2, −0.05). To better illustrate the effect of NSES
on FRS, we compare the estimated difference in 10-year risk of CHD based on FRS for two
hypothetical people living in neighborhoods with low and high NSES: Anacostia, in the
southeast region of the District of Columbia (NSES = 62.3), which was within the bottom
NSES quartile of U.S. census tracts, and Northwest DC (NSES = 87.0) which was within the
top NSES quartile of U.S. census tracts. The two neighborhoods differed by 24.7 points on
the NSES index, which is double the interquartile range for the index across all U.S. census
tracts. Based on the results of model 2, a resident of Anacostia would have had a predicted
10-year risk of CHD events on was on average 0.32 percentage points higher (95% CI 0.31,
0.33) than a similar person living in Northwest DC. While not as large as the effect of an
individual-level factor such as gender, the magnitude of the effect of NSES on FRS is on par
with being non-Hispanic white versus Hispanic and having a high school diploma versus
more than a high school diploma.

Our final model (model 3 in Table 2) shows a statistically significant interaction between
race/ethnicity and gender as well as between NSES and gender and NSES and race/
ethnicity. As shown, for the race/ethnicity by gender interaction, we see that the magnitude
of the difference in CHD risk that exists between non-Hispanic white males and females
(namely, 6.81 points with a 95% CI of 5.46, 8.16) is reduced on average by 0.90 (95% CI
0.27, 1.53) and 1.02 (95% CI 0.50, 1.53) percentage points among Hispanics and non-
Hispanic blacks, respectively. Figure 1 illustrates these relationships and the interactions
between NSES and gender and NSES and race/ethnicity with a predicted 10-year CHD risk
as a function NSES for each race/ethnicity and gender group. The difference in the slopes of
the lines indicates that the inverse association of NSES with 10-year risk of CHD is larger
for men than women and for whites than Hispanics and non-Hispanic blacks. The effect of
NSES on 10-year risk of CHD was not statistically significant in black and Hispanic men
and women.

Using the 2008 Framingham risk score for CVD events revealed similar findings to those for
CHD events (Appendix Table 1). Specifically, we observe a statistically significant
association between NSES and CVD risk (main effect) as well as effect modification
interaction between race/ethnicity and gender, NSES and gender, and NSES and race/
ethnicity. In the above example, a resident of Anacostia would have had a predicted 10-year
risk of CVD events on was on average 0.63 percentage points higher (95% CI 0.61, 0.63)
than a similar person living in Northwest DC.

In sensitivity analyses, the propensity-score stratified regression model shown in Table 3
yielded a point estimate of the effect of NSES on predicted CHD risk similar that observed
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in Table 2, model 2. Namely, after propensity score adjustment, higher NSES continues to
be associated with lower CHD risk. A 10-unit higher NSES is associated with an
approximately 0.1 point lower FRS. While the result is not statistically significant due to the
increased variability that comes from fitting a propensity score model, the effect size is the
same as in the multivariate models. Similarly, the association between NSES and CVD risk
remained robust in propensity-score adjusted models (Appendix Table 2).

DISCUSSION
Using a nationally-representative sample, we find evidence that NSES is significantly
associated with 10-year risk of CHD events predicted using FRS. These results persist after
adjustment for individual-level sociodemographic factors including marital status, income,
and education, was similar in models that examined risk of CVD events, and remain
consistent in propensity score-adjusted models. The relationship between NSES and CHD
was stronger for men compared to women and were not significant among blacks and
Hispanics. The effect size of NSES on predicted risk are relatively small compared to other
indicators of SES; however, the difference becomes both meaningful when considering the
differences in CHD risk across populations and the need to address such disparities through
prevention and treatment.

Findings of a small but robust association between NSES and predicted risk are consistent
with prior studies linking neighborhood factors to individual-level CHD risk factors. NSES
has been linked with smoking, physical inactivity, dietary patterns and obesity in local and
national samples.1, 2 Individuals living in a poorer neighborhood may, for example, have
less access to healthy and affordable food,24, 30 and/or resources for recreational activities
which should be taken into consideration. Differences in the populations studied and in
calculating NSES, CHD risk, may help account for the contrasting findings with the present
study and those of Cubbin and Winkleby who did not find a significant association.15

The association between suboptimal neighborhood factors such as low SES has also been
linked with higher prevalence, incidence, and mortality from CHD, even after accounting for
other SES measures and traditional CHD risk factors.4, 5 Because FRS tends to
underestimate CHD risk among populations living in low-income neighborhoods,11, 13, 31

NSES may not only affect CHD risk through traditional risk factors as described in the
present study but there may exist alternative pathways linking NSES with CHD outcomes.
The pathways and mechanisms remain uncertain and may stem from residual selection
effects, neighborhood exposures, and social environments that influence biological pathways
and contribute to poorer health trajectories for residents of low SES neighborhoods. For
example, living in a low NSES neighborhood may also expose individuals to neighborhood
hazards, disorder, and violence that result in increased levels of stress, which are not
captured by FRS but could amplify its effects. Chronic inflammation may also mediate the
relationship between NSES and CHD,26, 32 yet in a study by Deans and colleagues,
inflammatory biomarkers did not appear to mediate the association between neighborhood
deprivation and carotid atherosclerosis.33 NSES effects on CHD outcomes may also operate
through a difference in illness trajectories.

We found significant differences in the relationship between NSES and FRS among men
and women of different races and ethnicities. Men and women may tend to have varying
levels of exposure to neighborhood environments,34 and women’s preventive behaviors and
health may be less related to their environment.16 Although our results show no statistically
significant evidence of an effect of NSES on FRS for Hispanics and blacks, it is not clear
whether this result is driven by power issues or a true null effect. Racial/ethnic variation
may stem from high levels of segregation such that people of different races/ethnicities are
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frequently living in different neighborhoods;35 the same level of NSES may reflect
dissimilar neighborhood environments. Though not significant, the association between
NSES and CHD risk among black and Hispanic women warrants careful scrutiny to
investigate potential scenarios and mechanisms through which higher SES neighborhoods
might be less protective for these women.

The analyses have several limitations. First, FRS was developed for adults 30 to 74 years old
and validated in diverse populations. However, there are recognized limitations in the ability
of FRS to accurately predict risk among certain populations, including Hispanic men.36, 37

Though using the point-based FRS may misclassify patients compared with the original FRS
model,38 the point-based FRS model is widely used in clinical practice. Second, people with
a history of CHD were excluded based on self-report which may be prone to recall bias.
Third, consistent with previous studies on neighborhood-level effects, we use census-tracts
to define neighborhoods while recognizing that census tracts may not capture residents’
perceptions of their neighborhoods. We are also unable to determine length of neighborhood
exposure. Fourth, our NSES data was derived from 1990 to 2000 and did not perfectly align
with the dates of the NHANES data (1999 to 2004). To the extent that NSES may have
changed in subsequent years, this may bias our findings. Our measure of NSES has been
used in prior studies24-26 and is consistent with approaches used previously.4 However, we
were unable to capture contextual factors (e.g. substandard housing, lack of supermarkets)
that may be associated with CHD. Further, using NSES data from after 2000 along with
more recent NHANES data is important in continuing to assess the relationship between
NSES and CHD risk. Finally, because FRS tends to underestimate the true coronary artery
risk11, 13 and stroke prediction39 among individuals with low SES and those living in
deprived areas, the observed associations between FRS and NSES provide a lower bound of
this association. Our results on 10 year CHD risk are therefore conservative and
generalizable exclusively to individuals without overt CHD. However, finding similar
results with the FRS model for CVD, which included individuals with diabetes, strengthens
our findings.

The results suggest that in addition to individual-level factors, 10-year CHD risk is
independently associated with the socioeconomic environment within which individuals live
further augmenting the disadvantages of low income for those in low SES neighborhoods
and the advantages of high income for those in high SES neighborhoods. Together with
findings that FRS underestimates risk among low SES11, 13 and higher rates of CHD
outcomes occur in low SES neighborhoods,4, 5 the study adds to the body of research linking
neighborhood environments and CHD risk. Determining what factors in the neighborhood
socioeconomic environment may contribute to CHD risk and why the association is
differential between men and women and among people of different races and ethnicities is
critical in determining what interventions will best reduce CHD risk and disparities in CHD
incidence and disease trajectories.
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Appendix
Appendix Table 1

Hierarchical linear regression models, adjusted for county- and tract-level effects, with the
percentage point difference in cardiovascular disease risk calculated using the 2008 version
of the Framingham Risk score, NHANES 1999-2004

Model 1 Model 2 Model 3

Characteristic Coef 95% CI Coef 95% CI Coef 95% CI

Gender

 Male 5.45 (5.10 , 5.81) 5.45 (5.09 , 5.81) 8.2 (6.54 , 9.85)

 Female ref ref ref

Age 0.2 (0.10 , 0.30) 0.19 (0.09 , 0.29) 0.19 (0.09 , 0.29)

Age squared 0.003 (0.002 , 0.004) 0.003 (0.002 , 0.004) 0.003 (0.002 , 0.004)

Race/ethnicity

 Non-Hispanic White ref ref ref

 Non-Hispanic Black 0.7 (0.38 , 1.01) 0.4 (0.07 , 0.73) −1.57 (−2.91 , −0.24)

 Hispanic −0.11 (−0.47 , 0.25) −0.28 (−0.64 , 0.07) −2.95 (−4.54 , −1.35)

Nativity

 US-born ref ref ref

 Born outside US −0.63 (−1.00 , −0.26) −0.63 (−0.99 , −0.26) −0.6 (−0.96 , −0.24)

Marital status

 Married or partner ref ref ref

 Widowed, divorced,
or separated

0.05 (−0.22 , 0.33) 0.04 (−0.23 , 0.31) 0.04 (−0.23 , 0.30)

 Never Married 0.18 (−0.26 , 0.63) 0.14 (−0.30 , 0.57) 0.14 (−0.31 , 0.58)

Education

 Less than High
School

1.18 (0.78 , 1.58) 1.08 (0.68 , 1.48) 1.11 (0.71 , 1.51)

 High School
Graduate or GED

0.53 (0.07 , 0.98) 0.5 (0.04 , 0.95) 0.49 (0.03 , 0.94)

 More than High
School

ref ref ref

Income to Poverty
Ratio (IPR)

 ratio less than 1 1.5 (0.92 , 2.09) 1.32 (0.71 , 1.92) 1.24 (0.64 , 1.83)

 ratio >=1, < 2 1.35 (0.72 , 1.99) 1.21 (0.56 , 1.86) 1.15 (0.52 , 1.78)

 ratio >=2, < 3 0.71 (0.26 , 1.17) 0.62 (0.16 , 1.09) 0.55 (0.09 , 1.02)

 ratio >=3, < 4 0.88 (0.43 , 1.34) 0.81 (0.35 , 1.26) 0.74 (0.29 , 1.19)

 ratio >=4, < 5 1 (0.63 , 1.36) 0.94 (0.57 , 1.31) 0.91 (0.54 , 1.28)

 ratio >=5 ref ref ref

NSES - −0.03 (−0.03 , −0.02) −0.03 (−0.04 , −0.02)

Gender*Race
interaction

- -

Male, Hispanic - - −1.1 (−1.89 , −0.3)

Male, Black - - −1.43 (−2 , −0.85)
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Model 1 Model 2 Model 3

Characteristic Coef 95% CI Coef 95% CI Coef 95% CI

Gender*NSES
interaction

- -

Male*NSES - - −0.03 (−0.06 , −0.01)

Race*NSES
interaction

- -

NSES*Hispanic - - 0.05 (0.02 , 0.07)

NSES*Black - - 0.04 (0.02 , 0.06)

Appendix Table 2

Doubly robust propensity score–weighted regression models with cardiovascular disease
risk using the 2008 Framingham Risk Score as the outcome, NHANES 1999-2004

Model 1 Model 2

Characteristic Coef 95% CI Coef 95% CI

Gender

 Male 5.52 (5.01 , 6.03) 5.51 (5.00 , 6.02)

 Female ref ref

Age 0.22 (0.05 , 0.39) 0.22 (0.05 , 0.39)

Age squared 0.00 (0.001 , 0.004) 0.00 (0.001 , 0.005)

Race/ethnicity

 Non-Hispanic White ref ref

 Non-Hispanic Black 0.38 (−0.18 , 0.93) 0.36 (−0.20 , 0.91)

 Hispanic −0.25 (−0.91 , 0.41) −0.26 (−0.92 , 0.39)

Nativity

 US-born ref ref

 Born outside US −0.62 (−1.25 , 0.02) −0.60 (−1.24 , 0.04)

Marital status

 Married or partner ref ref

 Widowed, divorced, or
separated

−0.05 (−0.60 , 0.49) −0.05 (−0.59 , 0.50)

 Never Married 0.12 (−0.58 , 0.82) 0.11 (−0.59 , 0.81)

Education

 Less than High School 1.09 (0.37 , 1.81) 1.06 (0.33 , 1.79)

 High School Graduate or
GED

0.47 (−0.16 , 1.10) 0.44 (−0.19 , 1.07)

 More than High School ref ref

Income to Poverty Ratio
(IPR)

 ratio less than 1 1.43 (0.40 , 2.45) 1.37 (0.33 , 2.40)

 ratio >=1, < 2 1.17 (0.24 , 2.11) 1.12 (0.171 , 2.06)

 ratio >=2, < 3 0.59 (−0.23 , 1.41) 0.54 (−0.29 , 1.37)
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Model 1 Model 2

Characteristic Coef 95% CI Coef 95% CI

 ratio >=3, < 4 0.81 (−0.01 , 1.63) 0.76 (−0.06 , 1.59)

 ratio >=4, < 5 0.75 (−0.03 , 1.54) 0.71 (−0.08 , 1.50)

 ratio >=5 ref Ref

NSES −0.03 (−0.07 , 0.01)
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Fig. 1.
Estimated 10 year risk of coronary heart disease (CHD) vs neighbourhood socioeconomic
status (NSES) for each gender and race/ethnicity group from Model 3, setting all other
covariates in the model equal to the mean (continuous variables) or mode (categorical
variables) in the data.
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Table 1

Characteristics of the study population,* NHANES 1999-2004

N (%)

Total 11,946 (100)

Female (%) 6,160 (51.6)

Age (yr), mean (SE) 47.0 (0.2)

Race/ethnicity (%)

 Non-Hispanic White 9,315 (78.0)

 Non-Hispanic Black 1,182 (9.9)

 Hispanic 1,448 (12.1)

Nativity (%)

 US-born 10,390 (87.0)

 Born outside US 1,556 (13.0)

Marital status (%)

 Married or partner 8,293 (69.4)

 Never Married 1,090 (9.1)

 Widowed, divorced, separated or other 2,563 (21.5)

Education (%)

 Less than High School 2,018 (16.9)

 High School Graduate or GED 3,077 (25.8)

 More than High School 6,851 (57.3)

Income to Poverty Ratio (IPR) 3.9 (0.1)

 ratio less than 1 1,223 (10.2)

 ratio >=1, < 2 1,966 (16.5)

 ratio >=2, < 3 1,904 (15.9)

 ratio >=3, < 4 1,752 (14.7)

 ratio >=4, < 5 1,535 (12.9)

 ratio >=5 3,566 (29.8)

Total cholesterol, mean (SE) 207.5 (0.9)

HDL, mean (SE) 53.0 (0.3)

LDL, mean (SE) 125.7 (1.0)

Hypertension Control 2,249 (18.8)

Systolic Blood Pressure, mean (SE) 122.4 (0.4)

Diastolic Blood Pressure, mean (SE) 74.0 (0.2)

Current smoker 2,922 (24.5)

NSES, mean (SE) 71.5 (0.5)

Framingham Risk Score 2001, mean
(SE)

4.1 (0.1)

*
Results are weighted
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Table 3

Doubly robust propensity score–weighted regression models with Framingham Risk Score as the outcome,
NHANES 1999-2004

Model 1 Model 2

Characteristic Coef 95% CI Coef 95% CI

Gender

Male 5.14 (4.76, 5.51) 5.13 (4.76, 5.50)

Female

Age 0.21 (0.09, 0.33) 0.21 (0.09, 0.33)

Age squared 0.0005 (−0.001, 0.002) 0.0005 (−0.001, 0.002)

Race/ethnicity

Non-Hispanic White Ref Ref

Non-Hispanic Black −0.34 (−0.77, 0.09) −0.35 (−0.78, 0.08)

Hispanic −0.43 (−1.00, 0.14) −0.43 (−1.00, 0.135)

Other

Nativity

US-born Ref Ref

Born outside US −0.44 (−1.01, 0.14) −0.43 (−1.01, 0.14)

Marital status

Married or partner Ref Ref

Widowed, divorced, or separated −0.03 (−0.42, 0.36) −0.02 (−0.41, 0.37)

Never Married −0.13 (−0.70, 0.43) −0.14 (−0.70, 0.43)

Education

Less than High School 0.83 (0.16, 1.49) 0.81 (0.14, 1.48)

High School Graduate or
GED

0.42 (−0.10, 0.95) 0.41 (−0.11, 0.93)

More than High School Ref Ref

Income to Poverty Ratio
(IPR)

ratio less than 1 1.15 (0.37, 1.94) 1.13 (0.34, 1.92)

ratio >=1, < 2 0.75 (−0.005, 1.51) 0.73 (−0.03, 1.49)

ratio >=2, < 3 0.45 (−0.19, 1.09) 0.43 (−0.21, 1.07)

ratio >=3, < 4 0.45 (−0.21, 1.11) 0.43 (−0.22, 1.09)

ratio >=4, < 5 0.42 (−0.28, 1.12) 0.40 (−0.30, 1.10)

ratio >=5 Ref Ref

NSES −0.01 (−0.05, 0.03)
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