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Abstract

While a number of studies have observed the effects of housing instability on health outcomes, fewer have emphasized pre-
existing socioeconomic disparities in health and the influence of housing instability on subsequent health outcomes in the
wake of the economic recession. Using national data on six adult health indictors and foreclosure data aggregated by census
tract, this study examines the association between neighborhood housing insecurity and health outcomes, particularly focus-
ing on various income levels and racial groups in about 200 U.S. metropolitan areas after the 2008 housing crisis. Results
suggest that high levels of housing instability induced by high levels of foreclosed properties in certain neighborhoods were
strongly associated with more health problems among residents, but the results varied according to the income level and
the dominant racial group in these neighborhoods. With regard to income levels, adverse health conditions in lower income
neighborhoods remained longer and became stronger than those in higher income neighborhoods. The findings also show
variation among racial groups: While multiple health problems plagued all income levels in white tracts, more severe and
worsening pre-existing health problems appeared in lower income minority tracts. In addition, neighborhood housing insta-
bility generated by mortgage foreclosures was strongly associated with heart-related diseases, particularly in middle-income
White neighborhoods, and mental health problems, particularly in upper-income Hispanic tracts. Finally, among multiple
health indicators, mental health problems were the most common health conditions during the U.S. economic recession. In
light of the socioeconomic disparities in health, policy makers should establish effective policy tools that integrate health
and urban and housing planning.
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Introduction

The Great Recession of 2007-2009 was a significant economic
downturn in American history, with an enormous burst of the
housing bubble and surge in home foreclosures. Since the late
1990s, the deregulated government programs and rapid home
value appreciation has led to the competitive purchasing of
homes and proliferation of borrowers engaging in high-risk
lending, the latter of which has resulted in widespread defaults
on subprime loans. The 2008 housing crisis generated negative
spillover effects on neighborhood socioeconomic environments,
widening housing and health disparities across the USA [1,
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2]. Some researchers have examined race/ethnicity or socio-
economic characteristics of neighborhoods as determinants of
the decline of housing wealth and health equity [3—6]. Several
researchers have found that severely compromised health out-
comes were the result of the joint impact of housing deprivation
and socioeconomic conditions [7]; few, however, have studied
the association between neighborhood housing instability stem-
ming from the economic recession and socioeconomic status
on health outcomes by income and race jointly in the USA.
Furthermore, no one has focused on the pre-existing socioeco-
nomic disparities in health and the influence of housing insta-
bility on health outcomes after the economic recession.

The goal of this study is to examine the relationship
between neighborhood housing insecurity and socioeco-
nomic disparities in health in large U.S. cities in the wake
of the economic recession. To do so, this study will begin
by using tract-level home foreclosure rates to determine the
associations between neighborhood housing instability and
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multiple health outcomes by four income levels in the after-
math of the crisis in 2014. After examining the decreasing
trends of neighborhood-level foreclosure rates by the four
income and four racial groups during the recovery from
2011 to 2014, it explores whether such reductions in the
foreclosure rates were associated with health outcomes that
differed according to the four income groups. Finally, it
examines the associations between home foreclosure rates
and health outcomes by diverse income groups within racial
tracts simultaneously in 2014. The exploration of the asso-
ciation between high foreclosure rates and health outcomes
according to the income group and race may provide useful
information to policy makers who develop effective health
and housing policies that improve sustainable neighborhoods
during and after crises.

Evidence from a number of studies has revealed that
housing instability such as highly concentrated mortgage
delinquencies, home foreclosures, housing vacancies, and
evictions in neighborhoods worsened health conditions.
Most studies that took place during and after the 20072009
housing crisis have reported negative effects of housing
instability on physical and mental health problems [8—16].
Of the studies that have examined the associations between
foreclosures and health status, recent studies have focused
on neighborhood-level foreclosures and health outcomes
because the socioeconomic and physical context of neigh-
borhoods also affected health outcomes [17-20]. While a
number of studies have explored these associations during
the crisis, few have studied the post-foreclosure and recovery
period and its effects on neighborhood health outcomes [21].

Studies pertaining to the housing instability have found
significant socioeconomic disparities during and after eco-
nomic crises. In U.S. housing markets, they have found that
discriminatory practices such as racial steering and redlining
are strongly linked to racial residential segregation, but such
practices also promote it [22, 23]. For example, real estate
brokers are more likely to steer Black households to neigh-
borhoods with larger Black and minority populations and
lower home values than comparable white neighborhoods
while encouraging White households to move to predomi-
nantly white neighborhoods (i.e., racial steering). Banks and
lenders tend to refuse to lend to borrowers who belong to
minorities and those who live in minority neighborhoods
(i.e., redlining). Furthermore, segregation is exacerbated by
federal housing policies such as public housing, concentrated
primarily in lower income neighborhoods, and land regu-
lations such as anti-density zoning, which prohibits lower
income households from moving into wealthier communi-
ties [24, 25]. Therefore, during the 2007-2009 housing cri-
sis, socio-economically disadvantaged neighborhoods were
more readily exposed to predatory lenders, so the negative
spillover effects of home foreclosures adversely impacted
lower income and minoritized neighborhoods, their housing
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insecurity, and ultimately their health [2, 26-28]. During the
post-foreclosure crisis, housing recovery was substantially
slower in minoritized and economically strained communi-
ties, leading to widening housing disparities across neigh-
borhoods, cities, and regions [2, 27, 29]. A number of stud-
ies have focused on the link between foreclosures and race
and ethnicity and found that minoritized communities, in
particular Black and Hispanic borrowers, were more vulner-
able to the economic crisis [30-37]. The cumulative cost of
predatory lending to Blacks has been substantial, and such
disadvantages continue to undermine their socioeconomic
status [38]. Although class differences within racial groups
are important to an understanding of the Great Recession
[32], only a few studies have examined foreclosure variations
by race and income group simultaneously [34].

Health studies that have examined socioeconomic dispari-
ties and housing instability, in general, they have found that
minoritized and lower income populations who were already
ill or unemployed struggled to pay their home loans and
medical bills, and as a result, they experienced more home
foreclosures and thus more worsening health problems [14,
39, 40]. In the larger context of the U.S. political economy,
as neighborhood inequality built by racial and economic
oppression has reverberated across generations, vulnerable
populations have become more susceptible to adverse health
outcomes after the crises [41, 42]. These vicious cycles have
contributed to widening health disparities among popula-
tions of higher and lower socioeconomic status [13, 14].
Studies, however, have not addressed health outcomes
according to various income levels within racial groups,
typically divided by neighborhoods [3, 4, 43]. Responding
to the issue that health disparities across various income
groups interacting with races have not been thoroughly stud-
ied, Braveman et al. [4] examined socioeconomic disparities
in health across five family income levels. They found that
the lowest income- and lowest education-level groups had
the poorest health status, that Blacks had worse health out-
comes than Whites at all income and education levels, and
that racial disparities in health were more common between
Blacks and Whites.

In sum, although some studies have reported socioeco-
nomic disparities in housing and health, none have linked
home foreclosures and socioeconomic disparities in health
post-crisis. In other words, previous studies have not
addressed how neighborhood foreclosed properties affected
health conditions by various income levels and racial groups.
In addition, they have not acknowledged that pre-existing
health disparities persisted in the wake of the housing cri-
sis. To understand the association between neighborhood
foreclosures and the complicated structure of socioeconomic
disparities in health in U.S. cities, this study begins by exam-
ining disparities in health according to income group and
then investigates income levels within racial groups jointly.
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Data and Methods
Data

The health data for this study come from the U.S. Centers
for Disease Control and Prevention (CDC), which released
its first 2014 health indicator data for the 500 largest U.S.
cities in December 2016. Since then, the CDC has updated
and published city- and census tract-level health data
every year through the “500 Cities” website. This study
uses 2014 estimates on six health outcomes: two overall
health outcomes (i.e., physical and mental health that was
impaired for more than 14 days), two heart-related dis-
eases (i.e., coronary heart disease and stroke), and two
lung-related diseases (i.e., asthma and chronic obstruc-
tive pulmonary disease). These selected health variables
are also a mix of minor health outcomes (i.e., mental/
physical health and asthma) and severe ones (i.e., coro-
nary heart disease, stroke, chronic obstructive pulmonary
disease) that health study journals frequently report on.
The 500 Cities Project used small area estimation methods
for health data based on self-assessments by adults aged
18 years and older (See Appendix Table 6 for more expla-
nations about definitions and measurements). The sources
of the measurements were data collected from the CDC,
the Behavioral Risk Factor Surveillance System, U.S. Cen-
sus Bureau 2010 data, and American Community Survey
(ACS) 5-year estimates 2009-2013 and 2010-2014 [44].
Measurements and their data sources, however, are lim-
ited in several ways. As the measurements of minor health
outcomes (i.e., mental and physical health and asthma) are
self-reported, the reliability and validity of the data are
hard to assess, and as severe health indicators are based on
the recollections of diagnoses reported by physicians and
respondents, they might underestimate the true prevalence
of health issues. Despite these limitations, the CDC 500
Cities health indicator dataset enables researchers to carry
out comparable analyses of socioeconomic disparities in
housing and health across the U.S. cities.

Neighborhood housing instability is measured by aggre-
gated foreclosure data, which come from Black Knight, the
largest mortgage market dataset in the USA. Black Knight
collects data from the top ten mortgage services and 18
companies that collect mortgage payments for investors
and lenders such as Fannie Mae and Freddie Mac. This
study converts ZIP code units of foreclosed properties
from Black Knight into census tract-level units through
HUD-USPS ZIP code crosswalk files [45] and then merges
tract-level health outcomes in the 500 largest U.S. cities
with tract-level home foreclosure rates.

Other explanatory data for census tract-level variables,
including socioeconomic characteristics and housing and

transportation infrastructures, come from ACS 5-year
estimates 2011-2015, which also consist of metro-level
variables, including demographic and economic data
[46]. Among the metro-level control variables, the hous-
ing price index (HPI) comes from the CoreLogic Housing
Price Index and amenity data from an index developed by
McGranahan [47].

Methods

To examine the relationships between neighborhood foreclo-
sures and health outcomes, this study has adopted multilevel
modeling, a common method used in public health research
[48-54]. Unlike ordinary least squares, in which all observa-
tions are independent, multilevel models are suitable meth-
ods for this study because they allow for correlated observa-
tions when lower level areas are clustered within higher level
areas [55]. This study uses a two-level random intercept and
random slope model in which the census tract-level (level 1)
is nested in the metropolitan level (level 2).

The dependent variables are six health outcomes: overall
physical health, overall mental health, coronary heart disease
(CHD), stroke, asthma, and chronic obstructive pulmonary
disease (COPD). The health variables are transformed into
logarithms that account for the skewed residual. The key
independent neighborhood-level variables are the sum of
foreclosed single-family homes in 2014 divided by the num-
ber of loans in 2014 in each census tract. Because of their
skewed nature, foreclosure rates in the models are logged
values.

Using log—log form cross-sectional models, this study
examines the association between multiple health outcomes
and aggregated tract-level foreclosures in 2014 in sepa-
rate models run for each health outcome across the USA.
Then, to further examine the associations by income level,
it examines health conditions in higher and lower income
neighborhoods, a traditional category of income groups. For
the income categories, the study aggregates census tracts
according to income levels defined by the Community Rein-
vestment Act (CRA), a U.S. federal law that addresses the
credit needs of low- and moderate-income communities:
Low income denotes a median family income of less than
50% of that of a metropolitan family, a moderate income
between 50 and 80%, a middle income between 80 and
120%, and an upper income 120% or more [56]. As a result,
this study includes models run for 9513 higher income
tracts, which were combined with upper- and middle-income
tracts, and 7920 lower income tracts, which were combined
with low- and moderate-income tracts. To examine income
disparities in health across the four income groups, the
study includes models run for each income level—4266
upper-income tracts, 5247 middle-income tracts, 4901
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moderate-income tracts, and 3019 low-income tracts—for
each health outcome.

Using a longitudinal approach, this study then adds a
foreclosed home variable in 2011 divided by the number
of loans in 2011 to the right side of the models to examine
associations between a reduction in foreclosure rates and
health outcomes. In other words, to examine the effects of
reductions in foreclosure rates during the recovery from
2011 to 2014, it runs separate models for each health out-
come by adding lagged foreclosure rates in 2011.

Finally, this study entails an examination of income and
racial disparities in health by disaggregating each income
tract by race: the White tract, defined as one whose share of
White households is greater than 75%, and minority tracts,
defined as one whose share of Black, Hispanic, or Asian
households is greater than 50%.

Census tract-level neighborhood control variables include
the percentages of Black, Asian, and Hispanic households
in poverty, households with less than high school education,
married households, uninsured households, median age and
median family income, and the percentage of workers com-
muting over 30 min, all of which were commonly selected
from health study variables since lower income and minor-
itized racial populations are more likely to live in unstable
housing and disordered neighborhoods, resulting in worse
health conditions [13, 16, 49, 53, 57-59].

Metropolitan-level control variables include housing
and economic variables, including the size of the shock, the
median home value, and unemployment rates. During the
2007-2009 crisis, lower home values and higher unemploy-
ment rates were more likely associated with adverse health
outcomes in some regions. As more foreclosures was associ-
ated with a magnitude of the housing price boom and bust,
which may have led to adverse health conditions, this study
uses the size of the shock, an absolute value of change in the
housing price boom (2000-2006) divided by change in hous-
ing price bust (2006-2011) in a metropolitan area during the
housing market recession and recovery [1, 2, 60]. In addi-
tion, metropolitan-level urban form variables include met-
ropolitan size, population growth, and the amenity index. In
some regions, a larger city size and population growth were
associated with more health problems, and fewer amenities
have resulted in more dire health outcomes [57, 58]. Met-
ropolitan size is calculated by the population of the metro-
politan area, population growth by the percentage change in
population during the recession and recovery from 2005 to
2014, and the amenity index, in which a higher value of the
index represents more amenities [47]. The amenity index
was aggregated into metropolitan level from county level.
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Foreclosure Rates by Income and Race
During and After the Economic Crisis

Figure 1 presents state-level home foreclosure rates during
and after the foreclosure crisis. In the USA, average foreclo-
sure rates were 1% or lower before the crisis and then began
to surge in the West, the North, and the South from 2007 to
2009. During the peak in 2011 (Fig. 1(a)), foreclosed homes
surged in the Midwest and the Northeast. During the recov-
ery in 2014 (see Fig. 1(b)), they were lower but remained
high in New York, New Jersey, and Florida.

Figure 2 presents the trajectory of tract-level foreclosure
rates by income and race in the USA.! Figure 2(a) dem-
onstrates that the high concentrations of foreclosures were
more prevalent in lower income neighborhoods. When
foreclosure rates are stratified by the four income levels of
the CRA, the rates from 2000 to 2014 were generally high
in low-income tracts, followed by moderate-, middle-, and
upper-income tracts. The foreclosure trajectories of middle-
income groups in Fig. 2(a) exhibit an unusual shape. From
2004 to 2009, the foreclosure rates of middle-income tracts
were higher than those of moderate-income tracts. Moreover,
from 2006 to 2007, the foreclosure rates of middle-income
tracts were slightly higher than those in low-income tracts.
These trends indicate that foreclosures on mortgages were
more prevalent in middle-income tracts during the economic
crisis from 2006 to 2007.

Figure 2(b) illustrates tract-level foreclosure trajectories
by race. Foreclosure rates in Black and Hispanic tracts were
substantially higher than those in White and Asian tracts.
The foreclosure rates in Black tracts were much higher than
those in Hispanic tracts, except in 2008 and 2009, indicating
that Hispanic tracts were the victims of a significant num-
ber of foreclosures, particularly during the Great Recession
from 2008 to 2009. Conversely, foreclosure rates in White
tracts were far lower than those in Black and Hispanic tracts.
Furthermore, foreclosure rates in Asian tracts were slightly
lower than those in White tracts, except for those in early
2000 and between 2008 and 2012, indicating that Asian
neighborhoods were the most stable during and after the
€Conomic crisis.

Results and Discussion

Table 1 lists descriptive statistics for variables in the 325
cities within the 200 metropolitan areas. This study further
stratifies tracts to examine neighborhood characteristics in
the four income groups and four racial groups. The results

! Foreclosure rates represent all foreclosed mortgages relative to all
active mortgages.
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Fig.1 State-level home foreclo-
sure rates during and after the
foreclosure crisis

(a) Home Foreclosure Rates
in August, 2011

(b) Home Foreclosure Rates
in August 2014

of ANOVA analyses show that the four income and racial
groups were statistically distinctive in terms of health out-
comes and socioeconomic and physical characteristics.
Descriptive statistics show that health problems were more
prevalent in low-income tracts, followed by moderate- and
middle-income tracts, and those in upper-income tracts were
less frequent. At the same time, health problems were more
prevalent in Black tracts. The low-income tracts contained
a larger share of Black and unmarried/younger aged house-
holds, a high level of poverty, and less-educated households.

The income columns in Table 1 show that the foreclosure
rates in lower income tracts were much higher and declined
even more than those of higher-income tracts. In addition,
the racial columns in Table 1 show that foreclosure rates
were higher in minority tracts.

Home Foreclosures and Health Outcomes by Income
Level

The regression results of Table 2 show that neighborhood
foreclosures represent a significant exploratory variable for
all health outcomes, showing that residents’ proximity to
foreclosed homes was positively associated with six health
indicators. Among the health indicators, mental health was
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impacted most by home foreclosures. These results indicate
that neighborhood housing instability plays a significant
role in shaping public health and that mental health condi-
tions are strongly influenced by the neighborhood housing
instability.

The significance of the control variables varied but
showed expected signs. For the racial variables, neighbor-
hoods with more Blacks were positively associated with
health problems whereas neighborhoods with more Hispan-
ics and Asians were negatively associated. Socioeconomic
control variables, including income, poverty, and education,
were significantly associated with health indicators. Median
family income variables were negatively associated with
health outcomes, indicating that lower income households
were more likely to be exposed to poor health. Neighbor-
hoods with higher poverty and less-educated populations
were strongly associated with health problems, confirming
that socio-economically disadvantaged populations were
more likely to have poor health. Nonetheless, the effects of
neighborhood socioeconomic characteristics on health status
were about two to three times as great in magnitude as the
effects of neighborhood housing foreclosures.

Table 3 presents the estimation results of housing insta-
bility induced by foreclosures on health outcomes by tract
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Fig.2 Home foreclosure 12.0%
trajectories by income and race.
(a) Foreclosure trajectories by

income. (b) Foreclosure trajec-

tories by race
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income level in 2014. Column (a) presents the associations
in two income groups, higher and lower income tracts, a
traditional approach to comparing income levels. Overall,
high foreclosure rates were strongly associated with health
problems across both higher and lower income tracts, but
the magnitudes and significances of their coefficients var-
ied. While higher income tracts were more strongly asso-
ciated with minor health outcomes such as overall mental
health, overall physical health, and asthma, lower income
tracts were more strongly associated with pre-existing and
severe diseases, that is, coronary heart disease (CHD) and
chronic obstructive pulmonary disease (COPD). It appears
that residents of neighborhoods with historically low levels
of foreclosure rates in higher income tracts may have expe-
rienced relatively more stress and depression, resulting in a
stronger association between foreclosures and various minor
health conditions and that residents in lower income tracts
that had already been ill may have experienced a worsened
health status because of rising foreclosure rates that led to
an unstable economic environment in their neighborhoods.

Column (b) in Table 3 shows further stratified income
tracts that highlight the association between home foreclo-
sures and income disparities in health. One might question
whether certain health conditions of residents in middle-
income tracts, where the foreclosure crisis the hit hardest,
worsened. Indeed, the results show this association to be the
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strongest, particularly with regard to mental health prob-
lems. As a high share of residents in middle-income tracts
experienced more foreclosures during the crisis, those living
in these tracts may have experienced more stress, leading to
depression and other mental health problems. In addition,
middle-income tracts showed a stronger association between
foreclosures and overall physical health, strokes, and coro-
nary heart disease than upper- and moderate-income tracts.

Changes in Foreclosure Rates and Health Outcomes
by Income Group

Table 4 shows the estimation results of changes in foreclosure
rates and health outcomes across the nation by income from
2011 to 2014. The results of column (a) suggest that some
health problems in 2014 were triggered by foreclosure rates in
2011. The coefficients of the 2014 variables are positive and
larger in magnitude than those of the 2011 variables, indicat-
ing that the effects of the peak in foreclosure rates in 2011
led to exacerbated health status 3 years later in 2014. Both
2011 and 2014 coefficients exhibit a statistical significance
in three of the health-dependent variables, including overall
mental health, overall physical health, and asthma. It appears
that regardless of the reduction in foreclosure rates during the
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Table.3 Regression results for home foreclosures and health outcomes by income levels in 2014

Dependent variables: Independent variables:

(a) Two income levels

(b) Four income levels

Log (% health outcomes) Log (% Foreclosed homes) Income-level  Standard t-value  Sig. Income-level  Standard t-value  Sig.
coefficient coefficient
Mental health 2014 home foreclosures Higher 0.0903 10.220  ***  Upper 0.0806 7.950 ok
Middle 0.0909 8.570 ok
Lower 0.0696 7.350 ##%  Moderate 0.0765 7.160 ok
Low 0.0534 3.930 ok
Physical health 2014 home foreclosures Higher 0.0707 7.610 *##%  Upper 0.0502 4.360 Ak
Middle 0.0682 5.820 ok
Lower 0.0690 5.910 ##%  Moderate 0.0606 4.440 ok
Low 0.0891 5.560 ok
Asthma 2014 home foreclosures Higher 0.0632 8.570 ##%  Upper 0.0637 6.120 ok
Middle 0.0596 6.290 kok
Lower 0.0513 5.260 #kk Moderate 0.0491 4.490 ok
Low 0.0575 4.120 ik
Coronary heart disease (CHD) 2014 home foreclosures Higher 0.0449 2.760 #*%  Upper 0.0131 0.630
Middle 0.0418 2.120 wok
Lower 0.0457 2.360 *#%  Moderate 0.0378 1.720 *
Low 0.1204 5.330 ok
Stroke 2014 home foreclosures Higher 0.0464 3.780 ##%  Upper 0.0251 1.650
Middle 0.0401 2.690 ik
Lower 0.0412 2.610 **%  Moderate 0.0270 1.580
Low 0.1042 5.46 ok
Chronic obstructive pulmonary 2014 home foreclosures Higher 0.0788 6.800 #*k%  Upper 0.0559 3.800 HAE
disease (COPD Middle 0.0749 5160
Lowe 0.0844 5.390 ##%  Moderate 0.0768 4.400 ok
Low 0.1214 6.970 ok

*p<0.1, **p<0.05, ***p<0.01; final models include census tract-level control variables such as race, age, sex, education, income, poverty, and
insurance and metro-level variables such as unemployment, home value, population size, population change, and amenities. These control vari-

ables are shown in Table 2

recovery, residents in neighborhoods where foreclosure rates
remained high reported frequent health problems.

Column (b) shows that changes in housing foreclosure
rates were strongly associated with more health problems in
lower income tracts than in higher income tracts. Both 2011
and 2014 coefficients show a statistical significance in four
health-dependent variables in lower income neighborhoods,
including overall mental health, overall physical health,
asthma, and chronic obstructive pulmonary disease. In these
lower income neighborhoods, health problems appeared in
their residents immediately after the crisis began, remained
longer, and then became stronger during the recovery. In
higher income tracts, the only statistically significant health
outcomes in both 2011 and 2014 were mental health condi-
tions. As time passed, the mental health status became worse
in both higher and lower income neighborhoods.

Column (c) presents the results for four income tracts. As
the foreclosure crisis hit middle-income tracts the hardest, it
might be possible that in middle-income tracts, changes in
foreclosure rates were particularly associated with certain

@ Springer

health outcomes. The results show that neighborhoods that
were significantly associated with mental health problems
were in middle-income, not upper-income tracts. The effects
of foreclosures on the incidence of impaired mental health in
middle-income tracts were about twice as great in magnitude
as those in low- and moderate-income tracts.

Home Foreclosures and Health Outcomes by Both
Income and Race

Table 5 presents the regression results for the effects of
foreclosures on health outcomes by income and race simul-
taneously. The results show that lower income minor-
ity neighborhoods were vulnerable to housing instability,
which led to adverse health outcomes. Black tracts suffered
from all six health outcomes, all of which were reported in
low- and moderate-income tracts. Low-income Black tracts
were strongly associated with a significant incidence of pre-
existing and severe diseases such as coronary heart disease,
stroke, and chronic obstructive pulmonary disease. These
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Table.5 Regression results for the effects of home foreclosures on health outcomes by income and race
Dependent variables: Independent variables: Income levels White Black Hispanic
Log (% health outcomes) Log (% home foreclosures) Coeff Sig Coeff Sig Coeff Sig
Mental health 2014 home foreclosures Upper 0.1044 o —0.0095 0.1897 oAk
Middle 0.1279 ok 0.0359 0.0493 *
Moderate 0.1264 ok 0.0780 ok 0.0770 ok
Low 0.2978 sl 0.0326 ek 0.0464 ek
Physical health 2014 home foreclosures Upper 0.0479 ok -0.0185 0.0958 *
Middle 0.0942 s 0.0337 0.0331
Moderate 0.0926 ok 0.0676 ok 0.0651 ok
Low 0.2866 ok 0.0839 ok 0.0373 *
Asthma 2014 home foreclosures Upper 0.0803 oAk —0.0045 0.1118
Middle 0.0981 ok 0.0923 ok 0.0684 *
Moderate 0.0848 sl 0.1215 sl 0.1582 s
Low 0.2007 #* 0.0976 sk 0.1147 R
Coronary heart disease (CHD) 2014 home Foreclosures Upper 0.0023 —0.0755 —0.0486
Middle 0.0513 ok 0.0396 0.0028
Moderate 0.0714 0.0528 * 0.0522 *
Low 0.1244 0.1386 ok 0.0467
Stroke 2014 home foreclosures Upper 0.0151 —-0.0210 0.0092
Middle 0.0512 e 0.0628 0.0091
Moderate 0.0570 0.0601 ok 0.0868 ok
Low 0.1637 0.1265 ok 0.0624 ok
Chronic obstructive pulmonary 2014 home foreclosures Upper 0.0516 HoAk —0.0399 0.0691
disease (COPD) Middle 0.1003 = 0.0326 0.0196
Moderate 0.0999 ok 0.0801 ok 0.0859 ik
Low 0.2943 ok 0.1117 ok 0.0723 o

“p<0.1, “p<0.05,

p<0.01; final models include census tract-level control variables such as race, age, sex, education, income, poverty, and

insurance and metro-level variables such as unemployment, home value, population size, population change, and amenities. These control vari-

ables are shown in Table 2

results confirm that Blacks, particularly those in low- and
moderate-income tracts, experienced severe and worsening
pre-existing health conditions during the recession. Further-
more, while the association between foreclosures and men-
tal health was statistically significant in the upper-income
Hispanic tracts, the association between foreclosures and
severe health problems such as stroke and chronic obstruc-
tive pulmonary disease was statistically significant in low-
and moderate-income Hispanic tracts.’

Similar to the results of national analyses, the results of
this study show that White tracts experienced multiple and
minor health problems across income levels. The incidence
of minor health problems was more than twice as strong
in magnitude in low-income White tracts as it was in other
income tracts. In middle-income White tracts, the incidence
of coronary heart disease and stroke was statistically signifi-
cant, possibly because the foreclosure crisis severely com-
promised the health of residents in these tracts.

2 Asian tracts were not statistically significant across the income
levels, possibly the result of a small sample size, and so they are not
included in the table of the regression analyses.

Conclusion and Policy Implications

While a number of studies have observed the effects of housing
instability on health outcomes, fewer have studied the relation-
ship between foreclosures and health outcomes according to
neighborhood income and race in the wake of economic reces-
sions, and few have focused on pre-existing health disparities
within the neighborhood context across U.S. cities. Thus, to
fill the research gap, this study has examined the association
between neighborhood-level foreclosures and six health out-
comes across the four income groups and races in more than
300 cities after the U.S. economic crisis. It finds that neighbor-
hood housing instability stemming from home foreclosures
generated worse health outcomes and that statistical signifi-
cances varied by income and race: Health problems in lower
income neighborhoods remained longer and became stronger
in the wake of the economic crisis than they did in higher
income neighborhoods. More importantly, among the four
income and racial groups, low- and moderate-income Blacks
experienced worsening pre-existing health conditions, which
demonstrates that neighborhood housing insecurity during the

@ Springer
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economic recession led to further widening socioeconomic
disparities in health. This study also finds that corresponding
to the highest foreclosure rates in middle-income neighbor-
hoods during the crisis, residents in middle-income tracts had
the strongest association with mental health problems, which
were greater in magnitude than those in low- and moderate-
income tracts. Among the four income and racial groups,
middle-income White neighborhoods showed a strong asso-
ciation between housing instability and heart-related diseases
and upper-income Hispanic tracts showed a strong association
between housing stability and mental health problems.

This study sought to contribute to the literature on neigh-
borhood housing instability on health outcomes during the
economic recession. While most studies have found health
disparities between higher and lower income groups, this
study further stratified income levels and investigated hous-
ing and health conditions across four income levels (low-,
moderate-, middle-, and upper). The results of this study have
shown strong evidence for the previous long-established find-
ing that low-income neighborhoods suffering housing insecu-
rity in the wake of the economic downturn were substantially
subject to worsened and severe health conditions.

This study has contributed to the literature on economic
disparities in housing and health resilience. As lower income
neighborhoods hit hard by the housing crisis were less resilient
and recovered more slowly than wealthier neighborhoods [61],
they were less resilient to the adverse health effects triggered
by the depressed economy, which indicates that multiple health
problems appeared in their residents immediately, remained
longer, and recovered slowly during the recession. As housing
disparities between poor and wealthy tracts widened during the
recession, health disparities also became larger.

This study has also contributed to the literature on racial
disparities in housing and health, confirming that housing insta-
bility and health problems were disproportionately concentrated
in neighborhoods with high shares of Blacks during the eco-
nomic downturn. Furthermore, low- and moderate-income
Black neighborhoods exhibited the worst health conditions of
all four income and racial groups. The foreclosure crisis hit
higher income neighborhoods hard during the housing crisis
[34], but the effects of housing instability on health outcomes
varied across higher income groups: Residents of upper-income
Hispanic neighborhoods were more likely to suffer from mental
health problems, and residents of middle-income White neigh-
borhoods were more likely to suffer from heart-related diseases.

The findings from this study suggest several policy and
research implications. Policy makers should establish policies
that mitigate neighborhood health disparities stemming from
neighborhood housing instability during and after an economic
crisis. As shown in the findings of this study, neighborhood hous-
ing instability resulting from home foreclosures led to worsen-
ing health conditions and widening socioeconomic disparities
in health across neighborhoods. First and foremost, to mitigate

@ Springer

housing and health disparities, local and regional governments
should devote more attention to vulnerable populations and
neighborhoods during and after an economic recession. Although
health problems that stemmed from housing insecurity were com-
mon across various income and racial groups, residents in low-
and moderate-income neighborhoods with pre-existing health
issues experienced even more severe and worsening health out-
comes in the wake of the recession. Thus, policy makers should
systematically plan relief steps to ensure housing and health policy
directions that help vulnerable populations are effective. During
an economic crisis, policy makers should take prompt action to
identify low-income and minority households requiring assis-
tance. Once policy makers identify disadvantaged individuals who
need housing subsidies and with pre-existing health conditions,
they should distribute financial resources promptly to ensure that
these individuals are able to remain in their homes by preventing
foreclosures and to pay medical bills by preventing an exacerba-
tion pre-existing health conditions. Such policy solutions, such
as people-based policy regulations, might include direct income
support. As the health problems of vulnerable populations wors-
ened immediately and remained longer, direct income support
for those with pre-existing health problems should have been
provided promptly and continued until the end of the recession.
Another approach to minimizing the effects of eco-
nomic shocks on neighborhood housing and health dis-
parities would be to establish long-term strategies. For
one, policy makers could establish place-based housing
and health policies by actively integrating health and urban
planning. For example, they could establish health impact
assessment programs that evaluate neighborhood devel-
opments to determine whether they have any potential to
cause health consequences or impact health disparities.
The assessment components of these health programs
included mostly physical environment factors, and hous-
ing decisions has been increasing [62]. In addition to these
housing sectors, neighborhood income and racial charac-
teristics could also be important to assessing residents’
health. As the results of this study imply that income and
racial residential segregation may be a major contributor
to racial disparities in health and wellbeing, policy makers
could aim to achieve racial diversity, which could reduce
the extent of housing segregation. They also include a
goal of using planning tools to create more economically
diverse neighborhoods by assigning low-income families
to wealthy neighborhoods and encouraging mixed income
development in their neighborhoods. Through such efforts,
planners and health policy makers should continue to dis-
cuss effective solutions for the creation of sustainable and
healthy neighborhoods as the long-term strategies.
Health policy makers should also plan to provide suf-
ficient and accessible medical services during and after
a recession. As the results of this study showed, neigh-
borhood housing conditions played an important role in
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shaping residents’ health, particularly their mental health.
Moreover, even during the housing recovery period, peo-
ple continued to report frequent health problems, show-
ing that the adverse effects of the recession on health
outcomes remained longer than on housing markets.
Therefore, even after a crisis, policy makers should pro-
vide more accessible medical centers or clinical services
near or in neighborhoods. They should provide clinical
services with different approaches to health care accord-
ing to neighborhood characteristics. Residents both in
higher and lower income neighborhoods experienced more
health problems during the recession but did so in dif-
ferent ways. While residents in higher income neighbor-
hoods were more likely to report minor health problems,
those in lower income neighborhoods were more likely
to suffer from pre-existing and severe health problems.
Thus, policy makers should designate the establishment
of more temporal medical or consulting organizations
near neighborhoods. They should also provide more medi-
cal benefits such as medication vouchers to residents in

Table.6 Definitions and measurements of health outcomes

low- and moderate-income neighborhoods in proportion
to the severity of their conditions.

With an enhanced understanding of socioeconomic dis-
parities in health, policy makers should be able to more
effectively respond to the effects of neighborhood hous-
ing instability on health outcomes. While the physical
conditions of housing in some Asian cities, for example,
are considered stronger determinants of health outcomes
than socioeconomic characteristics [6], this study found
a significant association between socioeconomic factors
and public health in the USA. Thus, with an accumulation
of more national health data, further studies could more
comprehensively explain the relationship between housing
and health across incomes and races and across neighbor-
hoods and regions. Studies that identify such associations
would provide more effective urban policy strategies for
mitigating both housing and health issues.

Appendix

Health Outcomes

Overall health outcomes

Mental/Physical Health Numerator

Resident adults aged > 18 years who report 14 or more days during the past 30 days during

which time their mental/physical health was not good

Lung-related
Asthma

Coronary Heart Disease
(CHD)

Heart-related diseases

Stroke

Chronic Obstructive
Pulmonary Disease
(COPD)

Denominator

Measures of frequency

Time period of case definition

Numerator

Denominator
Measures of frequency
Time period of case definition

Numerator
Denominator

Measures of frequency

Time period of case definition

Numerator
Denominator

Measures of frequency
Time period of case definition

Numerator
Denominator

Measures of frequency

Time period of case definition

Resident adults aged > 18 years who report or do not report the number of days during the past
30 days during which time their mental/physical health was not good

Annual prevalence (percentage)

Current

Weighted number of respondents who answer “yes” to both of the following questions: “Have
you ever been told by health professional that you have asthma?” and the question” Do you
still have asthma?”

Weighted number of respondents to the question “Have you ever been told you have asthma?”
Annual number
Calendar year of survey

Resident adults aged > 18 years who report ever having been told by health professional that
they had angina or coronary heart disease

Resident adults aged > 18 years who report or do not report ever having been told by health
professional that they had angina or coronary heart disease

Annual prevalence (percentage)

Lifetime (ever diagnosed)

Resident adults aged > 18 years who report ever having been told by health professional that
they have had a stroke

Resident adults aged > 18 years who report or do not report ever having been told by health
professional that they have had stroke

Annual prevalence (percentage)
Lifetime (ever diagnosed)

Resident adults aged > 18 years who report ever having been told by health professional that
they had COPD, emphysema, or chronic bronchitis

Resident adults aged > 18 years who report or do not report ever having been told by health
professional that they had COPD, emphysema, or chronic bronchitis

Annual prevalence (percentage)

Lifetime (ever diagnosed)
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