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Abstract

Objectives—Neighborhoods characterized by disadvantage influence multiple risk factors for 

chronic disease and are considered potential drivers of racial and ethnic health inequities in the 

United States. The objective of the present study was to examine the relationship between 

neighborhood disadvantage and cumulative biological risk (CBR) and the extent to which the 

association differs by individual income and education among a large, socio-economically diverse 

sample of African American adults.

Methods—Data from the baseline examination of the Jackson Heart Study (2000-2004) were 

used for the analyses. The sample consisted of African American adults ages 21-85 with complete, 

geocoded data on CBR biomarkers and behavioral covariates (n=4,410). Neighborhood 

disadvantage was measured using a composite score of socioeconomic indicators from the 2000 

US Census. Eight biomarkers representing cardiovascular, metabolic, inflammatory, and 

neuroendocrine systems were used to create a CBR score. We fit two-level linear regression 

models with random intercepts and included cross-level interaction terms between neighborhood 

disadvantage and individual SES.
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Results—Living in a disadvantaged neighborhood was associated with greater CBR after 

covariate adjustment (B=0.18, SE: 0.07, p<0.05). Interactions showed a weaker association for 

individuals with ≤ high school education, but were not statistically significant.

Conclusion—Disadvantaged neighborhoods contribute to poor health among African American 

adults via cumulative biological risk. Policies directly addressing the socioeconomic conditions of 

these environments should be considered as viable options to reduce disease risk in this group and 

mitigate racial/ethnic health inequities.
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INTRODUCTION

There is a wealth of evidence linking the socioeconomic conditions of residential 

environments to health and well-being (1-5). Specifically, disadvantaged neighborhood 

contexts characterized by high concentrations of poverty, high rates of unemployment, and 

limited material resources and services have been found to be particularly detrimental to 

health. These settings are viewed as important drivers of racial inequities in health in the 

United States because compared to Whites, African Americans are disproportionately 

exposed to disadvantaged neighborhoods (6, 7) and the array of contextual factors associated 

with these environments. For example, neighborhood disadvantage has been linked to 

limited access to affordable, healthy foods and deficiencies in the built environment which 

directly influence behavioral risk factors such as diet and physical activity (8-11). Moreover, 

disadvantaged neighborhoods often have higher rates of crime, violence, and physical signs 

of disorder (12) which may induce stress (13), elevate blood pressure (14), promote 

unhealthy coping behaviors such as smoking and high alcohol use (15, 16), and may not be 

conducive to engaging in healthy behaviors such as physical activity (17). Taken together, 

these contextual factors converge within disadvantaged neighborhoods to influence a 

number of biological factors across multiple physiological systems (e.g. blood lipids, 

adiposity, blood pressure, cortisol, etc.), thus influencing overall, cumulative disease risk.

Cumulative disease risk has been captured by a number of multi-risk factor profiles 

including the Framingham Score which predicts 10-year risk of coronary heart disease (18) 

and the metabolic syndrome, a cluster of risk factors most directly associated with type-2 

diabetes (19). Increasingly, cumulative biological risk (CBR) has been utilized as a 

comprehensive measure of risk across multiple physiological systems (20). Underpinning 

CBR is the notion that these systems work both additively and synergistically to influence 

disease pathogenesis. For example, in a sample of older adults, Seeman et al. (21) found that 

higher CBR was associated with an increased risk of incident CVD and was also associated 

with cognitive decline, physical functioning and all-cause mortality (21, 22).

Previous studies have examined the extent to which CBR is influenced by neighborhood 

environments (23-26) with most studies to date finding that, independent of individual 

characteristics, declines in neighborhood socioeconomic conditions are associated with 

increased CBR. While there is growing evidence for an overall association, it is less clear 
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whether these neighborhood conditions differentially influence CBR in individuals at 

varying levels of SES. Conceivably, individuals living in disadvantaged neighborhoods who 

have more economic resources and higher education may be buffered from some of the 

negative impacts of the neighborhood environment. Conversely, the compounded impact of 

individual and neighborhood disadvantage may prove detrimental to individuals who are 

limited in their ability to overcome deficiencies in their neighborhood environment.

Though conceivable, this remains poorly understood, particularly among African Americans 

who, due to racial residential segregation by both race and class, are disproportionately 

exposed to these contexts even at higher levels of income and education (7, 27). To date 

however, most studies examining the association between neighborhood socioeconomic 

conditions and CBR have been conducted among predominantly White populations with 

relatively small African American samples (23, 25, 26). Furthermore, African Americans 

within these studies have tended to be less educated and have lower incomes limiting a more 

robust examination across the full continuum of SES for this group (24, 26). Finally, 

relatively few neighborhood studies have been conducted exclusively in Southern 

metropolitan areas, which tend to have higher proportions of African Americans, higher 

rates of chronic disease and have undoubtedly been shaped by the well-documented history 

of institutionalized racial and economic oppression.

In light of these gaps, the objectives of the present study were to 1) examine the cross-

sectional association between neighborhood disadvantage and CBR independent of 

individual-level socio-demographic and behavioral characteristics and 2) examine whether 

the association differs by family income and education. A closer examination of the impact 

of disadvantaged neighborhoods on CBR among African Americans at varying levels of SES 

could provide important insights about the role these settings play in determining disease 

risk within this group and in contributing to racial inequities in health. We used a multi-level 

analytic approach to distinguish between neighborhood-level and individual-level effects of 

disadvantage and hypothesized that living in a disadvantaged neighborhood would be 

associated with higher CBR independent of individual-level socio-demographic factors. We 

also hypothesized that health behaviors would partially explain the relationship and thus 

attenuate associations between neighborhood disadvantage and CBR. Further, we 

hypothesized that the association would be strongest among individuals at lower levels of 

SES. Data from the Jackson Heart Study—the largest single-site epidemiologic study of 

African American adults conducted in the United States— were used in our analyses. The 

JHS is well-suited for the present investigation because it includes a socio-economically 

diverse sample of African American adults who reside in both central and outlying suburban 

areas providing sufficient variability in neighborhood socioeconomic conditions.

METHODS

Study Area

The Jackson Heart Study (JHS) is based in Jackson, Mississippi, a mid-sized metropolitan 

area located in the southeastern United States. In 2000 when the study began, the population 

of the city and surrounding areas was just under 500,000 making it the largest metropolitan 

area in the state of Mississippi. The median household income for the Jackson metropolitan 
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area was $39,425 and the household poverty rate was 17.6%, comparable to the rest of the 

state but well above the 11.3% for the rest of the country (28). Moreover, like many southern 

cities, a relatively large portion of the population was African American (45.5%) (29). With 

regard to health, Mississippi as a whole has some of the worst chronic disease outcomes; 

nearly 35% of the adult population is obese (30) and the state leads the nation in CVD 

mortality (31).

Study Population

The sample was drawn from the baseline wave of the JHS. The study population included 

adults aged 21-85 residing in the Jackson Metropolitan area and was obtained using four 

sampling approaches: a random sample of adults drawn from a commercially available list 

of households with adults aged 35-84 (17%); volunteers aged 35-84 recruited through 

participant referral or outreach activities (30%); participants in the Jackson field center of 

the Atherosclerosis Risk in Communities (ARIC) study (31%); and relatives of JHS 

participants, ≥21 years of age comprising the JHS Family Sub-Study (22%). A total of 5,301 

participants were recruited into the JHS of whom 99% were retrospectively geocoded to 102 

census tracts (32).

Data collection for the baseline wave took place between September 2000 and March 2004 

and involved a home interview, an on-site clinical examination, and 24-hour follow-up data 

collection (for a subset of the sample) in which extensive clinical, demographic, social, 

cultural, and behavioral information was obtained. These methods have been described in 

detail elsewhere (33-36). All data collection procedures were approved by the institutional 

review boards of Jackson State University, Tougaloo College, and the University of 

Mississippi Medical Center and all JHS participants provided informed consent.

Analytic Sample

We initially included all geocoded participants in the baseline sample (n=5,229). We 

excluded participants with missing data on one or more of the biomarkers included in the 

assessment of CBR (n=644) and behavioral covariates (n=175). In order to retain sample 

size and statistical power, we did not exclude individuals missing data on family income 

level and educational attainment (n=663), but instead included an indicator variable denoting 

missing information on these variables. The resulting analytic sample was comprised of 

4,410 participants residing in 102 census tracts.

Measurement

Neighborhood Disadvantage—Census tracts served as proxies for neighborhoods. 

Following previous studies (e.g. 1, 23, 25, 26, 37) we used exploratory factor analysis based 

on census tracts in the Jackson, MS Metropolitan Area (i.e. Hinds, Rankin and Madison 

counties) to develop a composite score of neighborhood disadvantage using area-level 

indicators from the 2000 US Census. Ten indicators were chosen a priori to reflect various 

aspects of income/wealth, education, housing, and family structure and were comparable to 

those outlined by Sampson et al. (12) and included in similar studies examining the effects 

of neighborhood disadvantage on CVD-related outcomes (1, 37). The full set of indicators 

included: % of households with incomes below the federally defined poverty line, % of 
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renter-occupied housing, % of households receiving public assistance, % of persons age 16 

years and older in the labor force who are unemployed, % of persons aged 25 and older with 

less than a HS education, % of households with >1 person per room (crowding), % of 

unoccupied housing units (vacant housing), % of female-headed households, % of 

households with no vehicle, and % of individuals who resided in the same house in 1995 

(see Table 1). Each indicator was assessed for normality and two variables with extremely 

skewed distributions (i.e. skewness >1.5) (38) were transformed using the square root 

transformation — vacant housing units (skewness: 2.1) and households with no vehicle 

(skewness: 1.8).

We used VARIMAX orthogonal factor rotation for factor extraction. Individual indicators 

were retained if they had a factor loading (i.e. standardized regression coefficient) ≥ 0.6 (see 

Table 1). One primary factor emerged from the analysis which we identified as 

“neighborhood disadvantage”. This factor explained 83% of the variability between 

neighborhoods. Two factors were excluded from the final set of indicators based on their 

factor loadings: % of renter occupied housing units (Factor Loading: 0.55) and % of 

individuals residing in the same house in 1995 (Factor Loading: 0.23).

The final neighborhood disadvantage score was developed by summing the standardized z-

scores for the remaining eight indicators (Cronbach’s alpha=0.93) with higher scores 

denoting higher levels of disadvantage (Range: -10.3 to 20.2; Median: -2.3). The score was 

then dichotomized at the median value such that neighborhoods with scores above the 

median were classified as the “most disadvantaged” and neighborhoods with scores at or 

below the median were classified as the “least disadvantaged”. Consistent with previous 

work in this study population (37), these two categories demonstrated excellent convergent 

validity with neighborhood characteristics that have been found to be associated poor 

neighborhood socioeconomic conditions (12). For example, the most disadvantaged 

neighborhoods had a much higher African American population (76.5% vs. 22.6%) and had 

a lower median household income ($25,413 vs. $53,436).

Cumulative Biological Risk—CBR was assessed at baseline using 8 biomarkers 

representing four physiological systems: cardiovascular– systolic blood pressure (mmHg), 

diastolic blood pressure (mmHg), resting heart rate (beats per 30 seconds); metabolic– 

glycosylated hemoglobin A1c (%), fasting total cholesterol-HDL cholesterol ratio, waist 

circumference (cm); inflammatory– high sensitivity c-reactive protein (mg/dL); and 

neuroendocrine– serum cortisol (μg/mL). Inclusion of biomarkers was based on availability 

within the JHS dataset as well as use in similar studies (e.g. 23, 25, 26). All biomarkers 

utilized in the score were assessed using standard laboratory and clinical procedures which 

have been published elsewhere (34).

The CBR score used in the analyses was developed using a standardized z-score approach 

(22) which has been used in prior work in the JHS (39). While count-based approaches exist 

which assign individuals a point for each biomarker that exceeds a clinically relevant cut-off 

or other threshold, we chose to use the z-score approach to retain information on the full 

range of values for each biomarker and in recognition that even when clinically relevant cut-

offs are not reached, moderate elevations in risk factors across multiple systems can result in 
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increased risk of disease (20, 40). Skewed distributions (i.e. c-reactive protein) were 

transformed using the square root transformation. Standardized z-scores for each biomarker 

were averaged within each system to create sub-index scores; these scores were then 

summed to create the overall CBR score with higher scores denoting higher CBR.

Covariates—Socio-demographic variables included age, gender, family income, and 

educational attainment. Self-reported validated questionnaires (35) administered by trained 

African American interviewers during the home induction interview were used to obtain 

data on these variables. Response options for family income included 11 categories ranging 

from <$5,000 to >$100,000 that were collapsed into four categories that accounted for 

family size and poverty level: low, lower-middle, upper-middle, and high (reference group). 

For example, participants were categorized as having a “low” family income if they lived in 

a family of four that had a combined income of ≤$15,000 and a “high” family income if they 

lived in a family of four that had a combined income >$75,000. Educational attainment 

responses were classified into three categories: less than or equal to high school, some 

college, and college or more (reference group).

We also included health behaviors in the analysis, as they may confound or partially mediate 

the association between neighborhood disadvantage and CBR. These included physical 

activity, percentage of calories from dietary fat, cigarette smoking status and alcohol 

consumption. Leisure time physical activity was assessed during the clinic examination via a 

30-item self-report questionnaire modified from the Baecke physical activity questionnaire 

and validated against accelerometer (41). Information from the questionnaire was then used 

to create an Active Living Index, a summary score of the frequency and duration of 

watching television, walking and/or biking to work, school or errands and physical exercise 

that ranged from 1 (low leisure time physical activity) to 5 (high leisure time physical 

activity) (41).

Consumption of dietary fat was assessed during the clinic examination using items from a 

158-item validated self-report food-frequency questionnaire (FFQ) (42) and calculated as the 

percentage of calories from fat consumed per day. Cigarette smoking status was assessed via 

self-report during the home interview and categorized as current vs. former or never. Finally, 

alcohol consumption (grams per day) was estimated from the frequency and portion sizes of 

beer, wine and liquor reported in the FFQ and included as a continuous variable.

Statistical Analysis

We assessed the distribution of the exposure, individual biomarkers, CBR sub-indices, the 

CBR score, and covariates overall and by categories of neighborhood disadvantage. Means 

and standard deviations were calculated for continuous variables and frequency distributions 

were calculated for categorical variables. We also calculated unadjusted mean CBR scores 

for cross-classified categories of neighborhood disadvantage and individual SES (family 

income and educational attainment).

Given the nested data structure (individuals nested within neighborhoods) and statistically 

significant variability in the outcome across neighborhoods (Intra Class Correlation=0.02, 

p<0.05), we fit two-level linear regression models with random intercepts to assess the 
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relationship between neighborhood disadvantage and CBR. The outcome, CBR, and 

covariates were included in the model at level 1. Neighborhood disadvantage was included 

in the model at level 2 as a two-category predictor variable.

We first examined the association between living in a disadvantaged neighborhood and 

CBR, adjusting for socio-demographic variables (Model 1) and further adjusting for health 

behaviors (Model 2). We then tested for differences in the association based on individual 

SES by including cross-level interaction terms between family income levels (low, lower-

middle and upper-middle) and neighborhood disadvantage (Models 3 and 5) and educational 

attainment (≤ high school and some college) and neighborhood disadvantage (Models 4 and 

6). Since the interaction between neighborhood disadvantage and gender was not statistically 

significant (p=0.22), analyses were pooled and controlled for gender. In secondary analyses, 

we examined the overall association between neighborhood disadvantage and each sub-

index of CBR following the same modeling procedure.

Given that use of anti-hypertensive and lipid-lowering medications can reduce readings on 

blood pressure and cholesterol measures, we conducted sensitivity analyses further adjusting 

for these variables. We used the PROC Mixed procedure in SAS to fit all two-level models 

(43). All analyses were carried out using SAS® software, Version 9.3 (SAS® Institute, Inc., 

Cary, NC).

RESULTS

Neighborhood Characteristics

Neighborhood characteristics differed considerably for the most disadvantaged 

neighborhoods compared to the least disadvantaged neighborhoods in the Jackson 

Metropolitan Area. For example, the average median household income was $25,413 in the 

most disadvantaged neighborhoods compared to $53,437 in the least disadvantaged 

neighborhoods. Moreover, the percentage of households in poverty was on average 28.1 in 

the most disadvantaged neighborhoods and 7.2 in the least disadvantaged neighborhoods 

(Table 2).

Sample Characteristics

The sample included 2,801 women and 1,609 men with an average age of 54.5 years. 

Individuals missing data on biomarkers and covariates were slightly older, more likely to 

have never smoked and more likely to have less than a high school education. The individual 

SES of participants was slightly higher than the underlying population of Jackson with over 

30% of the sample reporting a completed college education and over half reporting upper-

middle or high family incomes (33). Even still, nearly three-quarters of the sample (73%) 

resided in the most disadvantaged neighborhoods. With regard to health behaviors, the 

majority of the sample had never smoked (68.5%), had an average Active Living Score of 

2.1 and on average dietary fat comprised 35% of their daily caloric intake. Generally, SES, 

health behavior and risk factor profiles were worse in the most disadvantage neighborhoods 

compared to the least disadvantaged neighborhoods (Table 3).
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Unadjusted mean CBR scores stratified by neighborhood disadvantaged and educational 

attainment (Figure 1) showed that CBR was highest for individuals who had less than high 

school education and resided in the most disadvantaged neighborhoods (0.21, 95% CI: 

-0.05-0.48) and lowest for individuals with college education or more residing in the least 

disadvantaged neighborhood (-0.50, 95% CI: -0.64-0.35). Similarly, mean CBR scores 

stratified by neighborhood disadvantage and family income were highest for individuals who 

reported low family incomes and resided in the most disadvantaged neighborhoods (0.27, 

95% CI: 0.10-0.46) and lowest for individuals who reported high family incomes and 

resided in the least disadvantaged neighborhoods (-0.46, 95% CI: -0.60-0.31). The average 

difference in CBR between individuals residing in the most disadvantaged neighborhood and 

those residing in the least disadvantaged neighborhood was smallest among individuals who 

had a high school education or less and greatest among those who reported some college 

(see Figure 1).

Regression Results

Two-level linear regression models assessing the association between neighborhood 

disadvantage and CBR are shown in Table 4. After controlling for age, gender, and 

individual SES, we found a positive association between living in the most disadvantaged 

neighborhoods and CBR (B=0.22, SE: 0.07, p<0.05). This supports our original hypothesis 

that living in a disadvantaged neighborhood would be associated with higher levels of CBR. 

Further adjustment for health behaviors attenuated the association, as expected, but it 

remained statistically significant (B=0.18, SE: 0.07, p<0.01). Similar patterns were found for 

CBR sub-indices in fully-adjusted models and were strongest for the neuroendocrine 

(B=0.09, SE=0.05, p<0.05) and metabolic (B=0.05, SE=0.02, p<0.05) components (Table 

5). Associations for the cardiovascular and inflammatory components were not statistically 

significant (Table 5).

The point estimate for the interaction between neighborhood disadvantage and less than or 

equal to high school was -0.27 (SE: 0.17, p=0.10) suggesting that the association between 

living in a disadvantaged neighborhood and CBR was weaker for individuals with a high 

school education or less compared to those who have a college education. Moreover, the 

point estimate for the interaction between neighborhood disadvantage and some college was 

0.24 (SE: 0.15, p=0.12) suggesting a stronger association for those who have some college 

compared to those with a college education. The direction of these point estimates were 

counter to our original hypothesis; however they were not statistically significant. Findings 

were less consistent for the interaction between neighborhood disadvantage and family 

income (Table 4).

Finally, sensitivity analysis further adjusting for anti-hypertensive and lipid-lowering 

medication did not substantially alter our results (data not shown).

DISCUSSION

In a large socio-economically diverse sample of African American adults residing in a 

Southern metropolitan area, we found that living in a disadvantaged neighborhood was 

associated with higher levels of cumulative biological risk after adjustment for socio-
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demographic characteristics. This finding supports our primary hypothesis that 

disadvantaged neighborhood contexts increase overall, cumulative risk of disease and that 

these settings impact multiple physiological systems simultaneously. Additionally, we found 

that adjustment for health behaviors attenuated the association between neighborhood 

disadvantage and cumulative biological risk suggesting that behavioral risk factors may be 

one pathway through which neighborhood disadvantage influences cumulative risk of 

disease. We also found a positive association between neighborhood disadvantage and CBR 

sub-indices; however, only estimates for the metabolic and neuroendocrine components 

remained statistically significant in fully adjusted models. This finding suggests that the 

cumulative impact of neighborhood disadvantage on multiple systems may be more 

important than the impact on any single system and supports a more integrated approach to 

understanding the influence of neighborhood disadvantage on cumulative risk of disease. 

Furthermore, in addition to the metabolic and cardiovascular components of cumulative risk 

that have traditionally been the focus of neighborhood research, neuroendocrine markers 

such as cortisol may also play an important role in contributing to disease risk and 

subsequent disease onset. This is particularly true in disadvantaged neighborhoods where the 

confluence of economic deprivation and poor social conditions such as crime, violence, and 

physical signs of disorder may be sources of psychosocial stress within these settings. 

Finally, we found no evidence that the association between neighborhood disadvantage and 

cumulative biological risk differed based on family income or educational attainment.

Our main finding is consistent with previous studies that have examined the cross-sectional 

association between neighborhood socioeconomic conditions and CBR (23, 24, 26). For 

example, a sub-group analysis of African Americans using NHANES data, found increasing 

mean cumulative risk across quintiles of neighborhood disadvantage after adjustment for 

socio-demographic variables (p for trend=0.0001) (26). Only one study found no statistically 

significant relationship between neighborhood disadvantage and CBR (25); however, this 

study had a modest sample size (n=549) which may have limited statistical power to detect 

an association.

Findings from studies that have examined the extent to which the association between 

neighborhood socioeconomic conditions and cumulative risk profiles differs based on 

individual SES have been less consistent. For example, a study examining neighborhood 

SES and CBR among a nationally representative sample of US adults reported no evidence 

of differences based on individual SES (23) with others reporting similar findings (24). 

However, at least two studies among African Americans have found stronger associations 

for individuals with higher levels of SES (44, 45). In a study of young adults (ages 18-30), 

Diez-Roux et al. (44) found a stronger association between low neighborhood SES and 

insulin resistance among African American men at higher levels of SES (44) which is 

similar to the pattern we found, but counter to conventional wisdom and descriptive evidence 

(1) that would predict a stronger association for individuals with lower levels of SES. 

Though few in number, these counterintuitive findings among African Americans warrant 

further investigation.

Our study has important strengths. To our knowledge, this is the first study to examine the 

influence of neighborhood disadvantage on cumulative biological risk and the extent to 
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which the relationship differs based on individual SES among a large community-based 

sample of African American adults residing in a Southern metropolitan area. This is 

particularly relevant given the high prevalence of chronic disease conditions among this 

racial group and in this region of the country and the need to consider larger contextual 

factors that influence disease risk in this population. Moreover, participants in our sample 

varied with respect to educational attainment and family income and resided in a range of 

neighborhoods that provided sufficient variation in neighborhood socioeconomic conditions. 

This variation gave us a unique opportunity to examine disease risk among African 

American adults across a much wider continuum of individual and neighborhood SES than 

has previously been investigated. In addition, we improved upon the assessment of 

cumulative biological risk utilized in past neighborhood studies (23-26) by including a 

measure of the neuroendocrine system (i.e. cortisol) in an effort to better differentiate it from 

other cumulative risk profiles (e.g. metabolic syndrome) and to capture more fully the 

accumulation of risk across multiple physiological systems. Furthermore, all biomarkers 

were assessed objectively in a controlled clinical setting using standard procedures, thereby 

reducing the potential for measurement error. Finally, we utilized a multilevel analytic 

approach to distinguish between individual and contextual effects and controlled for a 

number of socio-demographic confounders in an effort to reduce the potential for spurious 

associations.

Our study is not without limitations. First, because this is a cross-sectional study, we are 

unable to determine the temporal sequence of the exposure, outcome, and covariates which 

limits our ability to make causal claims about the observed associations, including claims 

about possible mediating mechanisms. Additionally, though our study is one of the first 

neighborhood studies to include cortisol in the assessment of CBR, our measure was a one-

time, serum measure which has been found to be susceptible to factors associated with the 

timing (e.g. circadian rhythm fluctuations) and context of assessment (e.g. acute stress 

responses) (46). Though variability in cortisol due to circadian rhythm may have been 

mitigated in our study because blood draws for most study participants were taken in the 

morning, we cannot rule out the potential influence of other factors. We also had a 

considerable amount of missing data on individual SES (n=633) which could result in biased 

point estimates. However, the indicator variables for missing information on education and 

family income were not statistically significant (p=0.62 and p=0.21, respectively) providing 

some evidence that the presence of missing data would not substantially alter our results. 

Finally, though census tracts are routinely used as proxies for neighborhoods in empirical 

studies, they may not fully capture the organic residential environments of the study 

population.

Our study has important implications. The coupling of economic disadvantage and racial 

residential segregation in the United States has resulted in the disproportionate exposure of 

African Americans to deleterious residential environments that influence multiple risk 

factors for chronic disease. This disproportionate exposure is true for both poor and middle-

class African Americans implicating these contexts as important drivers of racial inequities 

in disease outcomes. In the Truly Disadvantaged, William Julius Wilson (47) points out that 

poor African Americans in urban settings are more likely to reside in areas of concentrated 

disadvantage than their poor White counterparts. However, others have noted (7, 48) that 
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middle-class African Americans are also more likely to be exposed to disadvantaged 

neighborhood environments (48, 49). Unlike middle-class Whites who tend to occupy 

neighborhoods that are more aligned with their own individual socioeconomic status, 

middle-class African Americans are exposed to a much wider range of neighborhood 

socioeconomic conditions (27). Not only that, the range of neighborhood environments in 

which middle-class African Americans reside overlap very little with Whites and include 

thresholds of concentrated disadvantage (e.g. >20% poverty) that have been found to be 

particularly detrimental to health and well-being (26, 27). This phenomenon among African 

Americans was reflected in our study sample; of the individuals who reported having a 

college education or more, nearly 60% resided in the most disadvantaged neighborhoods. 

Though some would argue that this differential exposure is due to preferences on the part of 

African Americans who choose to live in more “racially homogenous” communities even 

when they have the economic means to live elsewhere (50), structural barriers such as the 

historical practices of redlining and contemporary discriminatory lending practices within 

housing markets (51) cannot be ignored as potential drivers of limited residential 

opportunities (7). Consequently, the gains in health status that middle-class African 

Americans might experience as their individual socioeconomic conditions improve may be 

stymied by structural barriers that limit their mobility out of disadvantaged neighborhoods 

(7, 52-54). This in turn exposes them to the array of contextual factors that increase disease 

risk and, as our findings suggest, may not be entirely buffered by their own socioeconomic 

resources. Thus, racial differences in cumulative risk of disease and related health conditions 

linked to disadvantaged residential environments may not only be a reflection of the 

disparate health status of poor African Americans but also of middle-class African 

Americans that reside in these settings.

CONCLUSION

Our findings add to the growing body of evidence that shows that beyond individual 

dimensions of SES, neighborhood context matters and disadvantaged neighborhoods 

influence multiple physiological systems simultaneously resulting in an accumulation of 

disease risk. The implications of these findings are particularly important for African 

Americans, given their disproportionate exposure to these contexts even at higher levels of 

income and education. Thus, policies and interventions that directly address contextual 

features that contribute to disease risk and address the underlying economic and social 

conditions of these settings should be considered as viable options to reduce disease risk and 

mitigate inequities in this group.
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Fig. 1. 
Unadjusted mean cumulative biological risk scores by neighborhood disadvantage and SES 

in the JHS 2000-2004
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Table 1

Orthogonal Rotated Factor Pattern of Neighborhood Indicatorsa in the Jackson, MS Metropolitan Areab, 2000 

(n=104)

Neighborhood Indicator Factor Loading

% Households below poverty 0.97

% Households receiving public assistance 0.90

% Occupied housing units with no vehicle 0.93

% Adults 25 years and older with less than high school education 0.84

% Unemployed individuals 16 years and older in the civilian labor force 0.88

% Housing units unoccupied 0.73

% Occupied housing units with >1 person per room (crowding) 0.88

% Female-headed households 0.90

% Same house in 1995c 0.23

% Renter occupied housingc 0.55

a
Neighborhood indicators were derived from the 2000 US Census.

b
JHS participants resided in 3 counties in the Jackson Metropolitan Area: Hinds, Madison and Rankin

c
Indicators with a factor loading less than 0.6 were excluded from the final score.
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Table 2

Neighborhood Characteristics: Overall and by Neighborhood Disadvantagea, Jackson, MS Metropolitan Areab, 

2000 (n=102)

Jackson Metro Mean 
(SD)

Most Disadvantaged 
(-2.2 to 20.2)

Least Disadvantaged 
(-10.3 to -2.4)

JHS Sample, n (%) 4,410 3,209 (72.8) 1,201 (27.2)

Mean Neighborhood 0.05 (7.2) 5.8 -5.7

Disadvantage Score

Neighborhood Characteristics

Income/Wealth

Median Household Income (U.S. $) $39,425 (19,937) $25,413 $53,437

% Households below poverty 17.6 (13.0) 28.1 7.2

% Households receiving public assistance 3.9 (4.0) 6.7 1.1

% Occupied housing units with no vehicle 9.6 (9.5) 15.7 3.6

Education

% of Adults 25 years and older with less than high school 
education

21.6 (14.7) 32.1 11.2

Employment

% Unemployed individuals 16 years and older in the civilian 
labor force

7.4 (5.4) 11.2 3.7

Housing

% Housing units unoccupied 9.0 (6.6) 12.2

% Occupied housing units with >1 person per room (crowding) 6.2 (4.6) 9.7 2.8

Family Structure

% Female-headed households 20.6 (11.3) 29.6 11.5

a
The neighborhood disadvantage score was constructed by summing the z-scores of eight socio-economic indicators derived from the 2000 US 

Census (shown above). The score was dichotomized at the median. Neighborhoods with the highest scores were classified as the “most 
disadvantaged” (Range: -2.2 to 20.2) and neighborhoods with the lowest scores were classified as the “least disadvantaged” (Range: -10.3 to -2.4). 
Note: Values for median household income are shown above for descriptive purposes but this indicator was not included in the score.

b
JHS participants resided in 3 counties in the Jackson Metropolitan Area: Hinds, Madison and Rankin
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Table 3

Analytic Sample Characteristics in the JHS 2000-2004, Overall and by Neighborhood Disadvantage

Overall (n=4,410) Most Disadvantaged (n=3,209) Least Disadvantaged (n=1,201) p-valuea

Age, yrs. 54.5 56.0 50.5 <0.0001

Gender, % <0.0001

 Female 63.5 65.4 58.5

 Male 36.5 34.6 41.6

Education, % <0.0001

 ≤High School/GED 37.3 44.1 19.2

 Some College/Vocational 29.2 28.4 31.2

 College 33.3 27.2 49.6

 Missing 0.20 0.28 0

Family Income Levelb, % <0.0001

 Low 12.5 15.1 5.5

 Lower-Middle 21.2 25.4 10.0

 Upper-Middle 25.6 25.0 27.4

 High 25.9 19.6 42.8

 Missing 14.8 15.0 14.3

Smoking Status, % <0.0001

 Current 12.7 14.3 8.4

 Former/Never 87.3 85.7 91.6

Active Living Scorec 2.1 2.0 2.2 <0.0001

Calories from Fat, % 35.0 34.8 35.8 0.01

Alcohol Consumption, grams/day 4.3 4.5 3.8 0.01

Medication Use, %

 Anti-Hypertensive Medication 48.4 54.3 42.4 <0.0001

 Lipid-Lowering Medication 11.8 13.6 10.9 0.02

CBR Scored, Mean (SD) -0.04 (1.0) 0.05 (1.9) -0.36 (1.8) <0.0001

Cardiovascular Sub-Index -0.005 (0.67) 0.01 (0.67) -0.05 (0.64) 0.01

 Systolic Blood Pressure (mmHg) 126.7 (18.2) 127.8 (18.5) 124.0 (17.1)

 Diastolic Blood Pressure (mmHg) 79.1 (10.4) 78.8 (10.5) 79.8 (10.2)

 Resting Heart Rate (beats/30 secs) 34.0 (5.0) 34.1 (5.0) 33.7 (4.7)

Inflammatory Sub-Index 0.019 (1.0) 0.03 (1.0) -0.11 (0.9) <0.0001

 C-Reactive Protein (mg/dL) 0.5 (0.9) 0.50 (1.0) 0.44 (0.7)

Metabolic Sub-Index -0.031 (0.66) -0.01 (0.65) -0.10 (0.67) <0.0001

 Glycosylated Hemoglobin (%) 5.9 (1.2) 6.0 (1.2) 5.7 (1.1)

 HDL Cholesterol (mg/dL) 51.9 (14.7) 52.3 (15.0) 50.9 (13.8)

 Total Cholesterol (mg/dL) 199.0 (39.4) 199.0 (39.2) 199.1 (39.9)

 Total/HDL Ratio 4.1 (1.3) 4.1 (1.3) 4.2 (1.4)

 Waist Circumference (cm) 100.5 (16.2) 101.2 (16.1) 98.4 (16.1)

Neuroendocrine Sub-Index -0.021 (0.99) 0.01 (1.0) -0.11 (0.98) 0.0005
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Overall (n=4,410) Most Disadvantaged (n=3,209) Least Disadvantaged (n=1,201) p-valuea

 Serum Cortisol (ug/dL) 9.8 (4.1) 9.9 (4.1) 9.5 (4.0)

a
Chi-square used to test for associations for categorical variables. T-test or Kruskal-wallis statistic (non-parametric) used to test for associations 

between categories for continuous variables.

b
Family income levels were based on the midpoint of self-reported family income categories and adjusted for family size and poverty level as 

defined by the US Census Bureau for the respective year of the participant’s clinic examination.

c
The active living score is a summary score of the frequency and duration of watching television, walking and/or biking to work, school or errands 

and physical exercise. Higher scores denote more physical activity.

d
CBR scores were created by summing the average z-scores of cardiovascular, metabolic, inflammatory, and neuroendocrine sub-indices. Higher 

scores denote higher cumulative biological risk.
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