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Life Course Indicator: Racial
Residential Segregation, by Community
Basic Indicator Information

The Life Course
Metrics Project
As MCH programs begin to develop new
programming guided by a life course
framework, measures are needed to
determine the success of their
approaches. In response to the need for
standardized metrics for the life course
approach, AMCHP launched a project
designed to identify and promote a set of
indicators that can be used to measure
progress using the life course approach
to improve maternal and child health.
This project was funded with support
from the W.K. Kellogg Foundation.
Using an RFA process, AMCHP selected
seven state teams, Florida, Iowa,
Louisiana, Massachusetts, Michigan,
Nebraska and North Carolina, to
propose, screen, select and develop
potential life course indicators across
four domains: Capacity, Outcomes,
Services, and Risk. The first round of
indicators, proposed both by the teams
and members of the public included 413
indicators for consideration. The teams
distilled the 413 proposed indicators
down to 104 indicators that were written
up according to three data and five life
course criteria for final selection.
In June of 2013, state teams selected 59
indicators for the final set. The indicators
were put out for public comment in July
2013, and the final set was released in
the Fall of 2013.

Name of indicator: Racial Residential Segregation, by Community
(LC-16)
Brief description: Racial residential segregation as measured through
the Dissimilarity Index, the differential distribution of individuals by
race or other social or income factors.
Indicator category: Discrimination and Segregation
Indicator domain: Risk/Outcome
Numerator: Number of counties with dissimilarity index (DI) > 0.6
(very segregated)
Denominator: Total number of counties
Potential modifiers: race, ethnicity, sex, age, socioeconomic status
(SES) make up of counties, geographic region
Data source: U.S. Bureau of the Census, American Community
Survey
Notes on calculation:
n

D  .5 *  xi / X - yi / Y
i 1

Where n is the number of tracts (or
smaller geographic area) in a metropolitan area, xi is the population
size of the minority group of interest in tract i, X is the population of
the minority group in the metropolitan area as a whole, yi is the
population of the reference group (usually non-Hispanic Whites) in
tract i, and Y is the population of the reference group in the
metropolitan area as a whole. It is standard to view cities or other
geographic areas with a DI under 0.3 as well integrated, those with a
DI value between 0.3 and 0.6 as moderately segregated, and those
with values above 0.6 as very segregated (10). This may also be
calculated for various racial and ethnic groups.
Similar measures in other indicator sets: None
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Life Course Criteria
Introduction
In the United States, racial/ethnic disparities across multiple health outcomes continue to persist (45). The failure to fully
account for poorer health outcomes in racial/ethnic minority populations through individual-level factors such as genetics
and socioeconomic status, highlights the need to look at social and enviromental factors (29). Exposure to neighborhood
or community level stressors, such as concentrated poverty, can influence health behaviors, risks, and, in turn, health
outcomes (56). Racial residential segregation is the degree to which two or more racial groups live separately from one
another in a geographic area (62). Racial residential segregation creates differential exposure to neighborhood stressors
(29), making this indicator a marker for racial and urban inequality. Racial residential segregation in U.S. metropolitan
areas has often emphasized segregation between Black and White households.Segregation may be generated by Black
self-segregation, collective action to exclude Black households from White neighborhoods, or individual moves by White
households away from integrated neigborhoods (46). While segregation is generally associated with negative outcomes,
some studies have demonstrated positive effects, perhaps shielding residents from the impacts of racism, stimulating
healthy social networks, or promoting political solidarity (13, 14).
The racial residential segregation indicator is consistent with current life course science; the effects of discrimination
contribute to cumulative exposure over the life course (1-3) and across a number of health outcomes.. Racial residential
segregation affects health outcomes through a variety of pathways including constraining the socioeconomic
advancement of minority groups by limiting education quality and employment, as well as by diminishing the benefits of
home ownership because disadvantaged neighborhoods have lower school quality, fewer job opportunities, and
diminished property values (25). Additionally, racial residential segregation increases the exposure of minority groups to
unfavorable neighborhood environments, including crime, environmental hazards, inferior municipal services, and food
deserts (25). While neighborhood conditions may influence health outcomes in all age groups, exposure to neighborhood
disadvantage during childhood may be particularly harmful, as the effects of this exposure may continue into adolescence
and adulthood (27, 41). Minority children have limited access to neighborhoods with opportunities such as good schools
and after-school programs, safe streets and playgrounds, and positive role models (27).
Many have hypothesized that racial discrimination may play a large role in disparities in birth outcomes in the United
States (59,60,61). While poverty is a significant contributor to racial and ethnic disparities in birth outcomes, higher SES
does not confer the same protection for Black women as for White women (12). While research on infant mortality and
racial residential segregation has produced mixed results, possibly due to the complex, multidimensional nature of racial
residential segregation, studies have found positive associations between segregation and maternal smoking as well as
low birth weight among Black women. Racial residential segregation is associated with unequal access to health care
resources including health care settings and quality of treatment (25). A study in Milwaukee, WI found Black mothers,
regardless of income level, were almost eight times as likely as all White mothers to have inadequate prenatal care, which
may have in part been due to living in less desirable areas than White mothers (61).
Implications for equity
The origins and persistence of U.S. racial residential segregation are rooted in manifestations of discrimination and racism
(25,45,46), making this indicator a potential marker of institutionalized racism. Patterns of segregation among Black
residents in the United States remain the highest of all racial/ethnic groups and higher than levels of economic
segregation (38). Though recent national trends suggest that patterns of Black/White segregation have declined between
1980 and 2000, the declines occurred in areas with small Black populations, such as Portland, OR; whereas levels of high
segregation in Northeastern and Midwestern metropolitan areas like New York City and Milwaukee have not abated over
time(40). One way to quantify racial residential segregation is to examine the evenness of the distribution of the subject
population using the Dissimilarity Index (DI). In the United States, non-Hispanic Black residents had an average level of
Black residential DI of 0.67 in 2000 (values above 0.6 are considered very segregated), compared with Hispanics (DI =
.52) and those who are foreign-born (DI = .44) (30). The dissimilarity index also may be used to examine segregation by
income, e.g., residential segregation of the poor from the affluent. However, segregation by income level appears to be
much lower than segregation by either race or ethnicity (11).
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Similar trends in racial residential segregation hold true when looking specifically at children. Black and Latino children
consistently live in more disadvantaged neighborhoods than White children, even the worst-off White children(25). About
74 percent of poor Black children and 60 percent of poor Hispanic children live where poverty rates are higher than those
found in the neighborhoods of the worst-off poor White children(25). Further, less common among White children, a large
fraction of Black and Latino children consistently experience “double jeopardy,” living in poor families and in poor
neighborhoods (25). Children living in and educated in predominantly poor neighborhoods have lower health literacy
compared to those in White communities (26, 37). Minority children manifest higher rates of asthma, elevated lead levels,
and learning disabilities (27). Neighborhood factors, such as pervasive violence common in low-income communities, also
are associated with high rates of obesity, accidental death and increased susceptibility to infectious diseases in youth(2).
Racism negatively affects the psychosocial development of racial/ethnic minority children and is associated with lower
self-efficacy and higher levels of hopelessness in Black male adolescents; these feelings can lead to both internalized
behavior, such as anxiety, depression, and withdrawal, and externalized behavior, such as anger and aggression
(47,48,49).
According to Williams & Collins (2001), segregation is a main source of racial and ethnic differences in SES because
segregation has truncated socioeconomic mobility for non-Hispanic Black residents, which has in turn created inequitable
access to education and employment opportunities (45). Racial residential segregation also exposes minority populations
to environmental conditions that impact health (e.g., health care access, healthy food or physical activity)and contribute to
racial/ethnic health disparities(45). Policies employed by federal housing, neighborhood organizations, banking
institutions, and the real estate industry that deliberately discriminated by race historically restricted non-Hispanic Black
residents to undesirable locations(45). Although these policies are now illegal, racism continues to operate internally,
interpersonally, and institutionally to contribute to poorer health outcomes (16-23) and to likely account for part of the
socioeconomic disadvantage in which many people from certain ethnic and racial groups are concentrated (23, 28).
Public health impact
While it is difficult to predict what actual outcomes may result from changes in racial residential segregation, a decrease in
the amount of segregation may result in a decrease in a variety of public health indicators, as illustrated below. Research
has linked segregation with higher rates of all-cause adult and infant mortality (29). Positive changes in health may differ
based on a multitude of characteristics such as age, gender, socioeconomic status, etc. It is, however, also important to
remember some of the potentially protective outcomes associated with segregation mentioned above(15).
A goal of the U.S. Department of Health and Human Services’ Healthy People 2020 initiative is “to achieve health equity,
eliminate disparities, and improve the health of all groups”(50). Reducing racial residential segregation could potentially
reduce health disparities through decreasing racial/ethnic socioeconomic disparities and improving conditions in the
physical and social environment (45). Economic mobility is affected by access to schools in youth and employment
opportunities in adults. Due to the high correlation between poverty concentration and racial residential segregation,
public schools highly populated with Black and Hispanic children are often also highly populated with low-income children
and cannot afford to put the same resources into school quality as middle-class and high-income communities (45).
Segregated, high minority population schools have lower test scores, fewer students in advanced placement courses,
more deteriorated buildings, higher dropout rates, and higher levels of teen pregnancy when compared to schools in
middle-class areas (45). As an adult, racial residential segregation, particularly in urban areas, can limit employment
opportunities through a lack of high-paying, entry level jobs in urban, Black neighborhoods as well as through social
isolation from positive employment role models and networking opportunities (46). Differences in SES account for portions
of health disparities between black and white adults. Overall, Black adults are more likely to experience activity limitations
due to chronic conditions and to rate their health as fair or poor compared to whites. However, when these indicators are
stratified by economic status, the rates of both activity limitations and fair or poor health ratings are nearly equal between
race groups (45).
Racial residential segregation contributes to poor health in minority populations, not just through SES differences but also
through neighborhood effects (45,51). Differences in quality of neighborhood exist at all SES levels between Black and
White families (45). Segregated, urban residential areas are less conducive to health due to reduced access to civic
services, substandard housing conditions, higher exposure to pollutants and allergens, and reduced access to high-quality
medical care (45). Reducing racial residential segregation could lead to creation of environments more conducive to the
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practice of healthy behaviors in racial/ethnic minority groups. Lack of recreational facilities and personal safety concerns
limit physical exercise in economically disadvantaged areas (45). Communities with high concentrations of minority
populations are exposed to more targeted advertising by tobacco and alcohol companies and the stressors of these
neighborhoods may also make residents more susceptible to using these products (45).
The positive effects on actual health outcomes gained by reducing racial residential segregation may vary by demographic
characteristics. A study examining gender when assessing the impacts of racial residential segregation found while there
was no relationship between segregation and obesity among men, the same does not hold true for women. Among Black
women, in age-, nativity-, and metropolitan demographic-adjusted models, high segregation was associated with a 1.29 (95
percent confidence interval (CI): 1.00, 1.65) times higher obesity prevalence than was low segregation;
medium segregation was associated with a 1.35 (95 percent CI: 1.07, 1.70) times higher obesity prevalence (15). Such data
suggests that reducing racial residential segregation could lead to a decrease of obesity among Black women. Similar
trends may hold true for breast cancer. Breast cancer mortality disparities were largest in racially mixed tracts located in
high metropolitan statistical area (MSA)/micropolitan statistical area (MiSA) segregation areas (RR = 2.06, 95 percent
CI 1.70, 2.50). For Black but not White women, as MSA/MiSA racial residential segregation increased, there was an
increased risk for breast cancer mortality (HR = 2.20, 95 percent CI 1.09, 4.45). In this particular study, for all-cause
mortality, MSA/MiSA segregation was not a significant predictor, but increasing tract percent black population was
associated with increased risk for white but not Black women (HR 1.29, 95 percent CI 1.05, 1.58)(33).
When specifically considering an older population, a decrease in racial residential segregation may lead to a decrease in
major decline and death. Sudano, et al found that after adjusting for demographic characteristics, residence in low,
moderate and high location quotient for racial residential segregation (LQRRS) census tracts was associated with greater
likelihood of major decline/death compared to those in minimal LQRRS tracts(43).
Leverage or realign resources
Issues of racial residential segregation traditionally rest outside of the public health domain, landing more frequently in the
fields of housing and civil liberties. A wider range of sectors are now involved in such issues, including but not limited to
representatives from: public health, food policy and justice, environmental justice, and urban planners. Discrimination
takes many forms and may occur at multiple levels (8), impacting all facets of the socioecological model (i.e., individual,
interpersonal, organizational, community, and public policy levels) (1, 2) and therefore the potential to leverage or realign
resources is high. Reducing racial residential segregation will be a complex, long-term process, indicating there also is
need for interventions that reduce the negative health impacts of segregation in the short term.
The Fair Housing Act of 1968 makes it illegal to discriminate when renting, selling, or negotiating for housing according to
race, color, national origin, religion, sex, or familial status (54). Although the degree of differential treatment of Black
buyers compared to White buyers by the real estate industry has declined since the Fair Housing Act, multiple studies
indicate Black buyers face continued subtle discrimination by real estate agents and access to mortgages (46). Anyone
who believes their rights under this act have been violated can file a complaint with the U.S. Department of Housing and
Urban Development (HUD) through a Housing Discrimination Complaint Form available on the HUD website (54).
Federal housing programs are a key partner in addressing this indicator. The federal Housing Choice Voucher Program,
formerly known as Section 8, provides subsidized housing vouchers to low-income families with the goal of allowing poor
families to move out of high-poverty, predominantly Black neighborhoods (52). Although the HUD has tried to make
vouchers acceptable to private landlords and has encouraged housing authorities to spread vouchers over a range of
neighborhoods (52), beneficiaries of the program have often ended up limited in housing choices to areas of high
economic and racial segregation (53). Housing mobility programs that work in conjunction with the Housing Choice
Voucher Program can assist in eliminating barriers to using vouchers in higher opportunity urban neighborhoods and
suburban communities. The Baltimore Housing Mobility Program aims to expand fair housing choice among recipients of
the Housing Choice Voucher Program through financial counseling, housing counselors, and employment and
transportation assistance (53). Since 2003 the Baltimore Housing Mobility Program has helped 1,522 families move to
low-poverty, racially integrated suburban and city neighborhoods (53). Families in the program have experienced drastic
changes in neighborhood quality, school quality, and enhanced quality of life (53). Nearly 80 percent of the Baltimore
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Housing Mobility Program participants said they felt safer, more peaceful, and less stress after their move, while nearly 60
percent felt more motivated and nearly 40 percent felt healthier (53).
Addressing issues such as health care access, healthy food availability, and living wage jobs in areas of high racial
residential segregation could work to reduce negative health outcomes resulting from segregation. A possible intervention
to address health service availability in high minority population communities is increasing federally qualified health
centers (FQHC) in these neighborhoods. Ko et al. found that in 2000, counties with a high non-White dissimilarity index
and a high percentage of minority residents were more likely to have a federally qualified health center (FQHC). When the
addition of new FQHCs from 2000 to 2007 was examined, the effects of both poverty and non-white dissimilarity indices
were positive and significant (26). Residential segregation likely produces geographic segregation of health services, such
that provider mal-distribution may explain the association between residential segregation and FQHC supply. Metropolitan
areas that fail to achieve greater integration of poor and minority communities may require FQHCs to compensate for
provider shortages (29).
An example of food policy work intersecting with racial residential segregation is the Pennsylvania Fresh Food Financing
Initiative which provides economic incentives for supermarket chains to locate in underserved low and middle-income
communities by providing financing options for them from a combination of public and private funds(26). The program
aims not only to provide healthy food to low-wealth communities but also to create living wage jobs and train a qualified
workforce. In 2010, more than 88 fresh food projects had been financed throughout Pennsylvania and were expected to
bring 5,023 jobs into these communities (55).
Predict an individual’s health and wellness and/or that of their offspring
The association between racial discrimination and poor physical and mental health outcomes, morbidity, and mortality has
been solidly established in the general population (4-8). Racial residential segregation has implications for the health of
individuals at various points in their lives. Experiences of different forms of perceived discrimination, whether racial or
other, contribute to poor health outcomes via multiple physiological and psychological mechanisms, such as impaired
immune function, chronic activation of the hypothalamic-pituitary-adrenal axis, lowered perceived self-efficacy, as well as
an increase in risk-taking and unhealthy behaviors (6, 24). A study examining residential segregation and mortality in 107
U.S. major cities found racial isolation was directly related to all-cause mortality for Black adults even after adjusting for
SES. There also are associations of racial residential segregation on health at critical periods in life with the potential for
impact on the health of future generations. For example, studies focusing on smoking, specifically smoking behaviors and
smoking during pregnancy, both demonstrated a positive association between segregation and smoking (25,59). A 2011
study found a composite measure of segregation had a positive predictive relationship with low birth weight for Black and
Hispanic infants, as well as mortality for Black infants (58). There also is evidence that racial residential segregation
impacts the health of individual at critical transitional life stages, such as adolescents. Voucher-induced moves to lower
poverty neighborhoods benefited adolescent girls’ mental health but harmed the mental health of adolescent boys,
particularly when they had baseline health/ developmental issues or a recent history of violent crime victimization (31, 32).
Even at comparable levels of access, racial and ethnic minority groups may receive poorer quality health care than their
White counterparts (34). Black pregnant women are less likely to receive medical advice, common prenatal treatments,
and information about health risks and complications (35, 36). Lack of cultural sensitivity by providers at multiple levels
continues to be a major issue in efforts to address discrimination and its consequences. Recent research suggests racial
residential segregation is an important factor in place-based health care disparities. Where health care organization,
financing, and availability are all related to community socioeconomic conditions, urban, poor neighborhoods do not have
the health care infrastructure of middle-class to upper-class suburban neighborhoods (57). Health care institutions for the
poor and uninsured serving segregated, disadvantaged neighborhoods have higher rates of adverse patient safety events
(such as retained surgical objects, postoperative sepsis, and catheter-related bloodstream infection) and limited resources
(57,63).
Institutional forms of racism are also evident outside the health care setting. The unequal distribution of resources,
especially financial resources, is evident across the United States and can account for a substantial proportion of the
racial and ethnic variation in health outcomes. Institutionalized racism, as evidenced by racial residential segregation, is
still in existence, and Black families remain the most highly segregated racial group regardless of SES (30, 39).
Neighborhood segregation leads to a concentration of crime, poverty, overcrowding, pollution, and decreases
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opportunities for quality education, employment, health care, parks, and healthy food options (42). Different dimensions of
segregation may have a differential impact on health outcomes (44), however, given that segregation itself is a
multifactorial construct (e.g., clustering may represent social capital or social support factors that may be beneficial vs.
detrimental to health).

Data Criteria
Data availability
The American Community Survey (ACS) is an ongoing nationwide survey that collects and provides data annually on
demographic, social, economic, and housing in the United States. The survey is administered by the U.S. Census Bureau
and replaced the decennial census long form starting in 2010. The ACS is sampled each year, resulting in three million
addresses selected and approximately two million final interviews. However, the sample drawn is substantially smaller
than the one used for the previous Census long form; as a result, data must be pooled across years in order to provide
reliable estimates for some geographic unites. The ACS provides yearly estimates for all states, as well as all cities,
counties, metropolitan areas, and population groups of 65,000 people or more. For smaller areas, multiple survey years
are combined to obtain reliable estimates: three survey years in areas with 20,000 to 65,000 people, and five survey years
in areas with fewer than 20,000 people. ACS data are released the year following the year in which they were collected,
making the estimates extremely timely. Data are available for all states and available in all 51 jurisdictions.
The data utilized to calculate the indicators are widely available, for every state and for varying geographies (i.e., census
tract, zip code tabulation area, county, place or city-level), based on U.S. Census data. The necessary data files must be
downloaded and the indicator requires calculation.
Data quality
Since the ACS is a sampled survey, there is uncertainty in the estimates. The Census Bureau takes steps to minimize the
error associated with non-sampling error (reporting, coding, sampling frame, survey questionnaires, non-response, and
interviewer bias) through the use of trained interviewers and careful review of all questionnaire design, sampling, and
analytic steps. In addition, the Census Bureau began releasing margin of error data for ACS estimates starting in 2006;
these estimates allow data users to calculate 90 percent confidence limits for all point estimates released from the ACS.
To account for the complex sampling design, the ACS employs an equally complex weighting scheme. The weighting
process is well-documented in the survey methodology handbook, accessible on the web. Response rates for the ACS
are calculated for housing units and group quarters (person). From 2000 to 2011, the housing unit response rate ranged
from a low of 93.1 percent in 2004 to a high of 98 percent in 2009. Between 2006 and 2011, the group quarter response
rate ranged from a low of 97.4 percent in 2006 to a high of 98 percent in 2008 and 2009. The quality of the data is
excellent and consistent across all jurisdictions. Reliability is high. Sensitivity, specificity, positive predictive value and
negative predictive value will vary by outcome of interest.
While different measures can capture certain aspects of segregation, none of them alone is sufficiently robust to depict
segregation comprehensively and we must consider the modifiable areal unit problem (MAUP) in segregation examination
(9). Both empirical and simulation results have shown that it is sensitive to scale and zoning. Wong (2008) has shown that
dissimilarity may increase when the size of the enumeration unit becomes smaller and using smaller areal units produces
relatively high segregation measures (9).
Simplicity of indicator
There are at least 20 different indices that can be used to examine segregation. These have been classified by Massey
and Denton into five key dimensions of segregation: 1. evenness, 2. exposure, 3. concentration, 4. centralization, 5.
clustering. Evenness involves the differential distribution of the subject population, exposure measures potential contact,
concentration refers to the relative amount of physical space occupied, centralization indicates the degree to which a
group is located near the center of an urban area, and clustering measures the degree to which minority group members
live disproportionately in contiguous areas. Within each dimension, there are numerous indices that may be employed.
One of the most common measures of Evenness is the Dissimilarity Index, calculated as:
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n

D  .5 *  xi / X - yi / Y
i 1

Where n is the number of tracts (or smaller geographic area) in a metropolitan area, x i is the population size of the
minority group of interest in tract i, X is the population of the minority group in the metropolitan area as a whole, yi is the
population of the reference group (usually non-Hispanic Whites) in tract i, and Y is the population of the reference group in
the metropolitan area as a whole.
This indicator is not very simple to calculate across geographic regions, but simplicity is improved with appropriate code.
This indicator may be calculated at different geographies and averaged up to state level (e.g., at census tract level, then
average across counties and then state; or at county-level and average across state). Depending on the intended
application, it may make more sense to calculate the indicator at the census tract level, which would entail using five-year
ACS estimates; a county level calculation could be done annually. The ability to explain the meaning of the indicator is
moderate.
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