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Objectives—This study seeks to determine the role of neighborhood poverty and racial

composition on race disparities in diabetes prevalence.

Methods—Using data from the 1999–2004 National Health and Nutrition Examination Survey

(NHANES) and 2000 U.S. Census, we estimate the impact of individual race and poverty and

neighborhood racial composition and poverty concentration on the odds of having diabetes.

Results—We found a race-poverty-place gradient for diabetes prevalence for blacks and poor

whites. The odds of having diabetes was higher for blacks compared to whites. Individual poverty

increased the odds of having diabetes for both whites and blacks. Living in a poor neighborhood

increased the odds of having diabetes for blacks and poor whites.

Conclusions—To address race disparities in diabetes, policymakers should address problems

created by concentrated poverty, e.g., lack of access to reasonably priced fruits and vegetables,

recreational facilities, and health care services, and high crime rates, and greater exposures to

environmental toxins. Housing and development policies in urban areas should avoid creating high

poverty neighborhoods.

Nationally, 25.6 million or 11.3% of adults 20 years and over had diabetes in 2010.1 Non-

Hispanic blacks had the highest prevalence at 12.6% compared to Non-Hispanic whites at

7.1%.1 Traditional explanations for the observed race disparity in diabetes prevalence

include differences in health behaviors, socioeconomic factors, family history, biological

factors, and environmental factors.2–4 Little work has been conducted to understand how

individual and environmental level factors operate together to produce disparities in diabetes

prevalence. This article examines the race disparity in prevalence of diabetes between non-

Hispanic whites and non-Hispanic blacks and explores whether the disparity is associated

with individual race and poverty status, and/or neighborhood racial composition and poverty

concentration.

A relatively new line of research has begun to show that risk of diabetes is associated with

neighborhood attributes that are also associated with race. Auchincloss and colleagues found

that higher diabetes rates were related to lack of availability of neighborhood resources that

support physical activity and healthy nutrition.5 Schootman and colleagues found that poor

housing conditions were associated with diabetes prevalence.6 African American

neighborhoods are more likely to be characterized by these risk factors (i.e., having food

deserts, being less likely to have recreational facilities and tending to have lower quality

housing compared to white neighborhoods).7–18 As such it stands to reason that failing to

adjust national estimates of diabetes prevalence for these social conditions might influence

perceptions of diabetes disparities. LaVeist and colleagues compared disparities in diabetes

in an urban, racially integrated low-income community to a national sample from the

National Health Interview Survey.19,20 They found that when urban whites and blacks

resided in the same low-income community, the race disparity in diabetes prevalence

disappeared, largely because the prevalence rate for whites increased substantially.19

Ludwig and colleagues, using data from the Moving to Opportunity demonstration project,

found a lower prevalence of diabetes among low-income adults who moved from high

poverty neighborhoods to low poverty neighborhoods compared to low-income adults who

moved from a high poverty neighborhood to another high poverty neighborhood.21 Findings
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from these studies suggest the need to further explore the role of place in race disparities in

diabetes.

This article explores whether the nexus of race, poverty, and neighborhood racial

composition and poverty concentration illuminates the race disparities in diabetes.

Specifically, does diabetes prevalence increase in predominately African American

neighborhoods compared to predominately white neighborhoods? Is diabetes prevalence

higher in poor neighborhoods compared to non-poor neighborhoods? Does the impact of

neighborhood racial composition and poverty concentration on the risk of diabetes vary by

race? We hypothesize that residential segregation and concentrated poverty: increase

African Americans’ exposure to environmental risks associated with poor health; reduce

their access to community amenities that promote good health and healthy behaviors; and

limit their access to social determinants that promote good health such as quality jobs,

education, public safety and social networks.7,22–24

METHODS

Data

The National Health and Nutrition Examination Survey (NHANES) is designed to determine

the health, functional, and nutritional status of the U.S. population. Since 1999, NHANES

has been conducted as a continuous, annual survey with public use data files released in

two-year increments. Each sequential series of this cross-sectional survey is a nationally

representative sample of the civilian non-institutionalized population that consists of an over

sample of participants ages 12–19 years, participants ages 60 years and older, Mexican

Americans, African Americans, and low-income individuals.25 Each of these surveys used a

stratified, multistage probability sampling design.25 Data were collected from respondents in

two phases. The first phase consisted of a home interview in which information regarding

the participant’s health history, health behaviors, health utilization, and risk factors were

obtained. The second phase was a medical examination. At the conclusion of the home

interview participants were invited to receive a detailed physical examination at a mobile

examination center.25 Among those who participated in the physical examination, a

nationally representative subset underwent laboratory tests, including measurement of

fasting glucose.

The NHANES data was linked to 2000 U.S. Census data in order to measure the residential

segregation and concentrated poverty within respondents’ census tract of residence. Because

we accessed the respondents’ census tract information, the analysis was performed at the

National Center for Health Statistics (NCHS) Research Data Center under the supervision of

NCHS staff to preserve the privacy, confidentiality, and anonymity of the NHANES

respondents. The Institutional Review Board at the Johns Hopkins Bloomberg School of

Public Health approved the study protocol for the protection of study participants. In this

analysis we used the combined 1999–2004 datasets of adults who completed the household

interview, physical examination and laboratory components. We restricted the analysis to

African Americans/blacks (n=1202) and non-Hispanic whites (n=3201) who were age 25

and older. (For ease of exposition, we refer to the study groups as blacks and whites.)
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Key Dependent Variable and Independent Variable(s)

We identified persons with diabetes as respondents who had a fasting glucose >=126 mg/dl,

had hemoglobin A1c values >=6.5%, or reported taking medications for diabetes. Persons

with normal glycemic values who reported taking metformin were excluded from this

definition. Independent variables of interests are individual race, individual poverty status,

neighborhood racial composition, and neighborhood poverty concentration. Race was self-

reported in the NHANES as either non-Hispanic African American/black or non-Hispanic

white. We measured poverty status two ways. The poverty income ratio is a ratio of

household income to the Federal Poverty Level (FPL) and is based on the respondent’s

household income and size. Poverty income ratio was coded as a five-level categorical

variable that indicate each individual’s household poverty ratio and ranged from below FPL

to above 400 percent of FPL. This categorization was used in our race-place model. Also, a

binary poverty variable indicating whether individuals had household incomes below and

above 200 percent of the FPL was used in our poverty place model. We used the

respondent’s census tract to measure neighborhood characteristics because census tracts are

small, permanent, statistical subdivisions within a county that range from 1,500 to 8,000

persons who are similar with respect to population characteristics, economic status and

living conditions. Neighborhood racial composition was designated as predominately white,

black or other race (Asian or Hispanic) if that group was greater than 65 percent of the

census tract’s population. The racial composition of a neighborhood was designated as

integrated if at least two groups were each more that 35 percent of the census tract’s

population. Neighborhoods were classified as having concentrated poverty if greater than or

equal to 20 percent of families in the census tract have incomes below the FPL.

Other covariates included demographic variables (age and gender), and socioeconomic

factors (education and health insurance status) and family history of diabetes. Age was

measured as a continuous variable. We included age and age squared to control for non-

linearities. Gender was coded as a dichotomous variable. Educational attainment was coded

as four categories (<12 years of school, high school graduate/GED, some college, or college

graduate or higher). Health insurance coverage was coded as four categories (privately

insured, Medicare, Medicaid/other government coverage, or uninsured). We also controlled

for self reported family history of diabetes, if the respondent had any biological relatives

(grandparents, parents, brothers or sisters) who had been told by a health professional they

had diabetes.

Statistical Analysis

We conducted bivariate analysis comparing the diabetes prevalence across the categories for

each of our main independent variables. We used 2-by-N Chi-square tests to determine

proportional differences by diabetes status. We estimated a series of logistic regression

models to assess the intersection between diabetes disparities and individual race and

poverty and neighborhood racial composition and poverty concentration. The base model

included all of our key independent variables and covariates. The race place model

interacted individual race with neighborhood racial composition. To do this, we created a

variable with eight categories: white in white neighborhood, white in black neighborhood,

white in other race neighborhood, white in integrated neighborhood, black in black
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neighborhood, black in white neighborhood, black in other race neighborhood, and black in

integrated neighborhood. The poverty place model interacted individual poverty with

neighborhood poverty. We created a variable with four categories: non-poor in non-poor

neighborhood, poor in non-poor neighborhood, non-poor in poor neighborhood, and poor in

poor neighborhood. The race poverty place model interacted individual race and poverty

with neighborhood poverty. We created a variable with eight categories: non-poor white in

non-poor neighborhood, non-poor white in poor neighborhood, poor white in non-poor

neighborhood, poor white in poor neighborhood, non-poor black in non-poor neighborhood,

non-poor black in poor neighborhood, poor black in non-poor neighborhood, and poor black

in poor neighborhood.

The sampling design for the NHANES is a complex, stratified multistage probability sample

of non-institutionalized individuals. Therefore, sample weights were developed to account

for both the differential probability of being sampled and differential response rates. Sample

weights were applied to account for the differential probability of being selected, non-

response adjustments, and adjustments to national control totals in the NHANES26.

Parameter estimates and standard errors were adjusted for the multi-stage sampling design

using Taylor linearization methods. Following the algorithm described by the National

Center for Health Statistics,27 a six-year sample weight variable was created by assigning

2/3 of the 4-year weight for 1999–2002 if the person was sampled in 1999–2002 or

assigning 1/3 of the 2-year weight for the 2003–2004 if the person was sampled in the 2003–

2004. We used the SVY commands in STATA 12 to produce nationally representative

estimates and appropriate standard errors for all estimation.

RESULTS

The prevalence of diabetes varied with the key independent variables and covariates (See

Table 1). Blacks had a higher rate of diabetes than whites (0.123 vs. 0.084; p = 0.03). The

prevalence/proportion of diabetes was inversely related to household poverty level. Adults

in poor and near poor households had the highest rates of diabetes (0.12 and 0.127),

followed by adults between 200% and 299% FPL (0.108), followed by adults between 300%

and 399% FPL (0.087), followed by adults in households greater that 400% FPL (0.054).

Adults in predominantly black neighborhoods had higher rates of diabetes than those in

predominantly white neighborhoods (0.13 vs. 0.084; p = 0.019). This neighborhood

difference is similar to the individual race difference.

When we interacted individual race with neighborhood racial composition, we found that

blacks living in black neighborhoods, blacks living in integrated neighborhoods, and blacks

living in white neighborhoods had significantly higher rates of diabetes (0.134, 0.123, and

0.106) compared to whites in white neighborhoods (0.083). When we interacted individual

poverty with neighborhood poverty concentration, we found that compared to non-poor

adults in non-poor neighborhoods, poor adults in poor and non-poor neighborhoods had

higher rates of diabetes. When we categorized adults by their race, poverty status, and

neighborhood poverty concentration, we found that individual and neighborhood poverty

status were associated with diabetes for blacks and whites.
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Non-poor whites had lower rates of diabetes compared with blacks and poor whites. Non-

poor whites in poor and non-poor neighborhoods had similar diabetes rates. There was a

place gradient for poor whites. Poor whites in poor neighborhoods had highest diabetes rates

(0.15), while the diabetes rate was lower for poor whites in non-poor neighborhoods (0.121).

For blacks there appears to be a race poverty place gradient with non-poor blacks in non-

poor neighborhoods with the lowest rates of diabetes (0.100), followed by poor blacks in

non-poor neighborhoods (0.114), non-poor blacks in poor neighborhoods (0.136), and then

poor blacks in poor neighborhoods (0.129).

The base model determined if individual covariates, and neighborhood racial composition

and poverty concentration separately influence the odds of having diabetes (See Table 2).

We found that only household poverty status, gender, and family history were significant

predictors. Neighborhood racial composition and poverty concentration did not

independently influence the odds of having diabetes. Compared to adults living at 400 FPL,

the odds of having diabetes were 1.93 (95% confidence interval (CI)= 1.21–3.07) for the

near poor (between 100 and 199 FPL) and 1.93 (95% CI= 1.09–3.45) for the poor. The odds

of males having diabetes were 2.02 (95% CI= 1.59–2.56) compared with females. The odds

of having diabetes among those with a family history of diabetes were 3.27 (95% CI= 2.54–

4.21) compared with those without a family history of diabetes.

The results from the race place models tested whether the odds of having diabetes was

related to adults’ racial identity relative to the racial composition of their neighborhood (See

Table 2). In this model, individual poverty status, gender, and family history were still

significant predictors and similar in magnitude to the base model; however, only blacks in

integrated neighborhoods had greater odds of having diabetes than whites in white

neighborhoods (OR=2.13; 95% CI= 1.26–3.60). The other race place indicators variables

were statistically insignificant.

The results from the poverty place models tested whether odds of having diabetes was

related to adults’ poverty status relative to their neighborhood’s poverty concentration (See

Table 3). We found that poor adults in non-poor and poor neighborhoods had greater odds of

having diabetes compared to non-poor adults in non-poor neighborhoods. The odds of

having diabetes for poor adults in poor neighborhoods were higher compared with poor

adults in non-poor neighborhoods, (1.98 vs. 1.67). Also, individual race was significant in

this model. The odds of having diabetes were 1.59 (95% CI= 1.11–2.28) times greater for

blacks compared to whites.

Finally, in the race poverty place model, we categorized adults by their individual race,

individual poverty status and neighborhood poverty concentration. Similar to the bivariate

analysis, we found evidence of a race poverty place gradient for poor whites and non-poor

blacks in the logistic analysis. We found that compared to non-poor whites in non-poor

neighborhoods, poor whites in poor neighborhoods were the most disadvantaged (OR=2.51;

95% CI = 1.31–4.81). The size of the disadvantage was smaller for poor whites in non-poor

neighborhoods (OR=1.73; 95% CI = 1.16–2.57). Compared to non-poor whites in non-poor

neighborhoods, poor blacks in poor neighborhoods and non-poor blacks in poor

neighborhoods were similarly disadvantaged (OR=2.45; 95% CI: 1.50–4.01 and OR=2.49;
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95% CI = 1.48–4.19). The size of the disadvantage was slightly lower for poor blacks in

non-poor neighborhoods (OR=2.34; 95% CI 1.22–4.46), and lower non-poor blacks in poor

neighborhoods (OR=2.08; 95% CI = 1.26–3.44). While the confidence intervals overlap, the

overall trends suggest that there is a place gradient for poor whites and blacks.

We estimated the predicted diabetes prevalence for the race-poverty-place categories

adjusting for age, gender, socioeconomic status and diabetes family history (See Figure 1).

We found that for whites, diabetes prevalence was associated with individual poverty status,

and for poor whites, neighborhood poverty was associated with higher risk. For blacks,

diabetes risk was associated with individual and neighborhood poverty status ranging from

6.2% to 8.9%. However, neighborhood poverty had a stronger associated with diabetes risk

for non-poor blacks.

DISCUSSION

This study provides evidence that place matters for blacks and poor whites. Living in high

poverty neighborhoods increases the odds of having diabetes for blacks and poor whites but

not for non-poor whites. Blacks and poor whites have a higher odds of diabetes compared to

non-poor whites; however, living in poor neighborhoods increases their odds further such

that poor whites living in poor neighborhoods are most disadvantaged. Our findings are

consistent with those of the Moving to Opportunity (MTO) demonstration project, which

demonstrated that enabling families to move from high poverty neighborhoods to low

poverty neighborhoods improved their lives along several dimensions, including general

health status, mental status, obesity rates, and diabetes rates.21 Findings from a long term

follow-up survey show that MTO participants who relocated to low-income neighborhoods

experienced a 26% reduction in gylcated hemoglobin level of 6.5% or more.28 A possible

cause for this reduction was changes in eating habits to include more fruits and vegetables

and an increase in the amount of exercise.28

Why does living in a poor neighborhood increases the odds of having diabetes for blacks

and poor whites? A recent report issued by the Joint Center for Political and Economic

Studies showed that 46% of urban blacks and 67% of poor urban blacks live in high poverty

neighborhoods (> 20%) compared to 11% of urban whites and 30% of poor urban whites.29

The Exploring Health Disparities in Integrated Communities (EHDIC) Study reported that

when poor blacks and whites live in an integrated poor community, they have similar

diabetes prevalence (10.4% versus 10.5%).20 The narrowing of the disparities was due to the

white residents of this poor community having higher rates of diabetes. Other analyses of the

EHDIC data found similar results for obesity, hypertension, and use of health services.19

The authors conclude that community-level social and environmental factors contribute to

national race disparities in diabetes. However, there are relatively few integrated and

economically balanced census tracts in the United States (425 out of 66,438 in 2000).

Concentrated poverty is not as large a problem for whites compared to blacks. Poor whites

typically do not live in poor neighborhoods. Black poverty is more concentrated than white

poverty; hence, poor blacks have greater exposure to negative neighborhood-level health

risks.
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Poor black neighborhoods may contribute to higher diabetes prevalence due to the decreased

availability of healthy food and limited walkability. These neighborhoods are often referred

to as “food deserts” due to limited access to a supermarket or large grocery store. Poor black

neighborhoods are more likely to be “food deserts.” One study in Detroit found that poor

black neighborhoods were farther from supermarkets than poor white neighborhoods.8

Another study found that chain supermarkets were half as likely to be located in

predominantly black neighborhoods in comparison with predominantly white

neighborhoods.9 Several studies found that food available in low income and minority

communities was more expensive and of a lower quality.10–16 Morland and Filomena found

that a lower proportion of stores in predominantly black neighborhoods carried fresh

produce, except for bananas, potatoes, okra and yucca.17 Blacks in poor neighborhoods

consume fewer fruits and vegetables than people in middle income racially integrated

neighborhoods.30 This is important because consumption of leafy green vegetables is

associated with a 14% reduced risk of type II diabetes.31 There is strong evidence

suggesting that the walkability of neighborhoods is positively associated with physical

activity and walking behaviors of adults.32 In addition, residents of highly walkable

neighborhoods are less likely to be overweight or obese.32–34

We did not find strong associations between diabetes prevalence and an individual racial

identity and the neighborhood racial composition. Similarly, we did not find strong

associations between diabetes and an individual’s poverty status and the neighborhood’s

poverty rate. While there was evidence of an individual race effect, neighborhood racial

composition does not seem to have an effect on the odds of having diabetes. The higher rate

of diabetes prevalence among blacks in black neighborhoods observed in the bivariate

analysis did not persist in the multivariable models. The observed bivariate association was

probably due to the preponderance of poor blacks living in poor black neighborhoods, rather

than the neighborhood’s racial composition. Hence, we believe the community level risk

factors that elevate diabetes risk are associated with problems of concentrated poverty in

minority communities. As concluded in a recent Joint Center for Political and Economic

Studies report, “place matters for minority communities not because they are predominantly

black or Latino but rather because they are impoverished.”29

LIMITATIONS

Our study is based on a nationally representative sample with an objective measure of

diabetes from the NHANES. Despite these strengths, the study has a few limitations. This

study is a cross sectional analysis and therefore cannot infer causality. Also, our findings are

generalizable only to blacks and whites. Future work should consider Hispanics, particularly

Mexican Americans who have high diabetes prevalence compared to whites. The analysis

pools six (1999–2004) years of data from the NHANES to obtain adequate sample sizes to

study neighborhood effects. However, this assumes that these associations remained stable

over time. Also, we use the 2000 U.S. Census data to measure neighborhood racial

composition and poverty concentration, and this assumes these measures remained stable in

the census tract throughout the study period. The analysis combines individual and area

level data, which could lend itself to multi-level modeling. However, after we control for the
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NHANES’ complex survey design, there are a small number of observations sharing the

same census tract.

CONCLUSION

Consistent with the health and socioeconomic gradient literature,35–37 we found individual

poverty status matters for diabetes prevalence in both blacks and whites. Therefore, policies

that address individual poverty (i.e. – increasing the minimum wage, job training and

employment, quality of public education systems, access to higher education, access to

healthcare, etc.) will reduce diabetes risk for black and whites. Because blacks have lower

socioeconomic status relative to whites, these policies can reduce race disparities in

diabetes. However, neighborhood poverty matters for blacks. Policies should focus on

improving poor neighborhoods in an effort to reduce the black/white disparity in diabetes.

Impoverished communities are characterized by an overall lack of community-level

resources, from grocery stores, parks and recreation facilities, quality schools, and public

transportation options to public safety alternatives, resilient local businesses, employment

opportunities and accessible and integrated health care system.18,23,38–40 Poor communities

are also at greater risk of environmental toxins that negatively impact health.41 In addition,

poor communities lack the political and economic power to improve these conditions. It is

the responsibilities of local, state, and the federal governments to recognize the

disadvantages created by concentrated poverty, especially for minority communities. City

planners should use zoning regulations and urban design standards to avoid creating

neighborhoods and communities where poverty is concentrated. Policymakers should work

with local leaders to adopt and implement policies and programs to address community-

level factors. Finally, as the Department of Housing and Urban Development continues it

policy of revitalizing poor urban communities under Hope VI, more research is needed to

understand the mechanisms by which changes in neighborhood poverty influence diabetes

risk. Specifically, policymakers need to know what neighborhood level factors matter most

for residents of poor communities.
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Figure 1.
Predicted Probabilities by Race, Poverty and Place Category

Note: These are predicted probabilities adjusting for age, sex, family history, educational

attainment, and insurance status.
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Table 2

Estimated Odds of Having Diabetes Controlling for the Race, Concentrated Poverty and Racial Composition

of Neighborhood and Race-Racial Composition of Neighborhood.

Base Model Race-Place Model

OR 95% CI OR 95% CI

Black 1.63 0.94–2.83 -- --

Neighborhood concentrated poverty 1.02 0.45–1.93 1.13 0.75–1.72

Predominantly white neighborhood Ref Ref -- --

Predominantly black neighborhood 0.93 0.45–1.93 -- --

Predominantly other race neighborhood 1.16 0.63–2.14 -- --

Integrated neighborhood 1.30 0.90–1.88 -- --

White in white neighborhood -- -- Ref Ref

White in black neighborhood -- -- 1.70 0.24–11.87

White in other race neighborhood -- -- 1.32 0.34_5.11

White in integrated neighborhood -- -- 1.32 0.78–2.24

Black in black neighborhood -- -- 1.44 0.92–2.25

Black in white neighborhood -- -- 1.78 0.87–3.66

Black in other race neighborhood -- -- 1.30 0.31–5.55

Black in integrated neighborhood -- -- 2.13** 1.26–3.60

Household poverty 4 or higher Ref Ref Ref Ref

Household poverty 3–3.99 FPL 1.44 0.92–2.28 1.56 0.96–2.53

Household poverty 2–2.99 FPL 1.48 0.93–2.37 1.65* 1.01–2.68

Household poverty 1–1.99 FPL 1.93** 1.21–3.07 2.19** 1.33–3.61

Household poverty below FPL 1.93* 1.09–3.45 2.35** 1.26–4.40

Male 2.02*** 1.59–2.56 2.17*** 1.64–2.86

Family History of Diabetes 3.27*** 2.54–4.21 2.94*** 2.22–3.88

Less than 9th grade 1.19 0.79–1.79 1.01 0.60–1.70

9–12th grade, no diploma 1.08 0.71–1.64 1.00 0.63–1.58

High school graduate Ref Ref Ref Ref

Some college 1.12 0.79–1.57 1.07 0.75–1.54

College graduate or higher 0.64 0.36–1.13 0.61 0.33–1.14

Private Insurance Ref Ref Ref Ref

Medicare 1.26 0.92–1.72 1.29 0.90–1.84

Medicaid, SCHIP, other gov't. insurance 1.05 0.63–1.77 0.90 0.51–1.58

No insurance 0.77 0.51–1.16 0.65 0.36–1.17

*
denote P<0.05,

**
denotes P<0.01 and

***
denotes P<0.001.
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Also the models controlled for age and quadratic age, which were significant predictors (P<0.001).
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Table 3

Estimated Odds of Having Diabetes Controlling for the Nexus of Poverty-Place and Race-Poverty-Place.

Poverty-Place
Model

Race-Poverty-Place
Model

OR 95% CI OR 95% CI

Black 1.59* 1.11–2.28 -- --

Non-poor in non-poor neighborhood Ref Ref -- --

Poor in non-poor neighborhood 1.67** 1.14–2.44 -- --

Non-poor in poor neighborhood 1.26 0.72–2.21 -- --

Poor in poor neighborhood 1.98* 1.16–3.39 -- --

Non-poor white in non-poor neighborhood -- -- Ref Ref

Non-poor white in poor neighborhood -- -- 1.07 0.44–2.59

Poor white in non-poor neighborhood -- -- 1.73** 1.16–2.57

Poor white in poor neighborhood -- -- 2.51** 1.31–4.81

Non-poor black in non-poor neighborhood -- -- 2.08** 1.26–3.44

Non-poor black in poor neighborhood -- -- 2.49*** 1.48–4.19

Poor black in non-poor neighborhood -- -- 2.34* 1.22–4.46

Poor black in poor neighborhood -- -- 2.45*** 1.50–4.01

Male 2.15 1.63–2.85 2.15*** 1.63–2.84

Family History of Diabetes 2.95*** 2.21–3.92 2.94*** 2.21–3.91

Less than 9th grade 1.04 0.62–1.73 1.05 0.63–1.74

9–12th grade, no diploma 1.03 0.65–1.64 1.05 0.66–1.66

High school graduate Ref Ref Ref Ref

Some college 1.05 0.73–1.49 1.05 0.74–1.49

College graduate or higher 0.55 0.30–1.01 0.55 0.30–1.01

Private Insurance Ref Ref Ref Ref

Medicare 1.34 0.94–1.90 1.33 0.92–1.89

Medicaid, SCHIP, other gov't. insurance 0.96 0.54–1.71 0.97 0.55–1.72

No insurance 0.70 0.39–1.27 0.70 0.40–1.23

*
denote P<0.05,

**
denotes P<0.01 and

***
denotes P<0.001.

Also the models controlled for age and quadratic age, which were significant predictors (P<0.001).
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