Qual Life Res (2012) 21:133-141
DOI 10.1007/s11136-011-9929-0

Neighborhood foreclosures and self-rated health among breast

cancer survivors

Mario Schootman + Anjali D. Deshpande -
Sandi L. Pruitt - Donna B. Jeffe

Accepted: 7 May 2011 /Published online: 18 May 2011
© Springer Science+Business Media B.V. 2011

Abstract

Purpose  We determined the association of neighborhood
foreclosure risk on the health status of a statewide sample
of breast cancer survivors (n = 1047) and the extent to
which covariates accounted for observed associations.
Methods Measures of self-rated health and several
covariates were obtained by telephone interview 1 year
after diagnosis. We used the federal Housing and Urban
Development agency’s estimated census-tract foreclosure-
abandonment-risk score and multilevel, logistic regression
to determine the association of foreclosure risk (high,
moderate versus low) with self-rated health (fair-poor
versus good, very good, excellent) and whether covariates
could explain the observed association.

Results Women who resided in high-foreclosure-risk
(HFR) areas were 2.39 times (95% CI: 1.83-3.13) more
likely to report being in fair-poor health than women who
lived in low-foreclosure-risk areas. The odds ratio (OR)
was reduced for women who lived in high-foreclosure-risk
versus low-foreclosure-risk areas after adjusting for income
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(HFR OR: 1.78; 95% CI: 1.01-3.15), physical activity
(HFR OR: 1.74; 95% CI: 0.98-3.08), and perceived neigh-
borhood conditions (HFR OR: 1.76; 95% CI: 1.02-3.05).
Conclusions Breast cancer survivors who lived in census
tracts with high- versus low-foreclosure risk reported
poorer health status. This association was explained by
differences in household income, physical activity, and
perceived neighborhood conditions.
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Abbreviations
OR Odds ratio
HUD Housing and urban development

BRFSS Behavioral risk factor surveillance system
CES-D  Center for epidemiologic studies depression
Introduction

During the first 6 months of 2009, more than 1.5 million
homes in the United States were affected by foreclosure
(default notices, auction sales, and bank repossessions),] a
nine percent increase in total properties from the previous
6 months and nearly a 15% increase in total properties
from the first 6 months of 2008 [1]. One of every 84
housing units received at least one foreclosure filing in the
first half 2009. Some have called this the most pressing

! Foreclosure: A situation in which a homeowner is unable to make
principal and/or interest payments on his or her mortgage, so the
lender, be it a bank or building society, can seize and sell the property
as stipulated in the terms of the mortgage contract.
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economic crisis in a generation [2]. Despite changes in the
mortgage industry, legislative action, and increased levels
of loan modifications earlier in 2009, foreclosures have
continued to increase to record levels fueled in part by
high unemployment. Home foreclosures threaten to
undermine the economic recovery before it can get under
way.

Little is known about the health of those directly
affected by home foreclosure. A recent study showed
worse health status of those whose homes were foreclosed
relative to those not so affected, but this difference was
explained by differences in sociodemographic characteris-
tics of the study participants [3]. In the United Kingdom,
home repossession increased the risk of poor mental health
[4]. Despite escalating mortgage foreclosure rates, a liter-
ature review recently demonstrated that few studies have
examined this topic [5].

Even less is known about the indirect effect of fore-
closures on the health of neighborhood residents. One
recent study showed that an increase in home foreclo-
sures led to an increase in neglected swimming pools,
which was associated with an increase in the number of
cases of West Nile Virus [6]. And while adverse neigh-
borhood conditions are associated with worse health
status [7], it is unclear whether the overall health status of
residents is affected by neighborhood foreclosures. Since
vulnerable populations (i.e., those with a history of poor
health or chronic disease) appear to be at greater risk of
adverse health outcomes following the foreclosure of
their home [5], we hypothesized that breast cancer sur-
vivors would be at greater risk of poor health if they lived
in neighborhoods with higher foreclosure rates. The
purpose of this study was to determine the association
between neighborhood foreclosure and health status of
women with breast cancer. Specifically, this study
determined (1) whether breast cancer survivors who lived
in areas of high-foreclosure risk reported worse health
status than those who lived in low-foreclosure-risk areas
and (2) the extent to which covariates (including soci-
odemographics, behaviors, census-tract poverty rate,
perceived neighborhood conditions, access to medical
care, psychosocial factors, and clinical factors) accounted
for any observed associations between foreclosure risk
and self-reported health status.

Methods
Study sample
Missouri women age 25 or older diagnosed with first pri-

mary breast cancer from June 2006 through June 2008
were identified from the statewide Missouri Cancer
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Registry. Women were recruited by mail; up to 15 phone
calls were made to nonrespondents. After obtaining Insti-
tutional Review Board approval and informed consent,
trained interviewers administered computer-assisted tele-
phone interviews 1 year after diagnosis.

Self-rated health

Self-rated health, based on a single question, is a strong
independent predictor of health care utilization, functional
ability, and subsequent mortality [8—10]. It is considered to
be a reliable and valid measure of population health [11-
13]. Self-rated health was based on responses to the
question, ‘‘In general, would you say your health is
excellent, very good, good, fair, or poor?’’ Analyses were
based on dichotomizing self-rated health responses as
“fair’> or ‘“‘poor’’ versus all other categories, following
common practice [14-16].

Predicted census-tract foreclosure risk

We used the federal Housing and Urban Development
(HUD) agency’s estimated census-tract foreclosure-aban-
donment-risk score. This score, ranging from 0 to 10,
predicts the risk for foreclosed and abandoned homes in
census tracts across the United States. This score was
designed to target funds by state or local governments as
part of the Neighborhood Stabilization Program [17].
Rather than documenting the actual number of foreclo-
sures, it indicates the risk for foreclosures at the census-
tract level using the following four federal data elements:
(1) the decline in home values as of June 2008 compared
with peak home value since 2000 at the Metropolitan/
Micropolitan/NonMetropolitan level from the Office of
Federal Housing Enterprise Oversight, (2) percent of all
loans made between 2004 and 2006 that are high cost
(loans being made at 3 basis points or more above prime
rate) at the census-tract level from the Federal Reserve
Home Mortgage Disclosure Act, (3) the unemployment
rates in places and counties as of June 2008 from the
Labor Department, and (4) the percentage of residential
addresses identified as being vacant for 90 days or longer
as of June 2008 at the census-tract level from the United
States Postal Service. HUD analysis shows that 75% of the
variance between states on foreclosure rates can be
explained by the first three variables. In Missouri, the
correlation between estimated county foreclosure risk and
Equifax 90-day mortgage delinquency data for counties
with more than 15,000 households was 0.59. The street
address of 26 breast cancer survivors could not be geo-
coded and therefore not assigned a foreclosure-abandon-
ment-risk score.
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Property foreclosure

Listings of Missouri properties, which are publicly filed
court documents, were obtained from Realtytrac.com for
the period January 2007 through August 2009. By linking
with the respondents’ street addresses, we were able to
determine whether any of the breast cancer survivors were
directly affected by home foreclosure. This was done both
for women who owned and for women who rented their
homes. Renters may be directly affected by foreclosure of
the owner’s house in which they lived. Realtytrac.com
collects foreclosure data from more than 2,200 counties
across the United States, which accounts for more than
90% of the US population. We considered all three phases
of foreclosure: default, auction, and real estate owned.

Covariates associated with self-rated health

We examined seven blocks of factors that could explain a
potential association between census-tract foreclosure risk
and self-rated health, including: (1) sociodemographic
factors, (2) cancer-related behaviors, (3) perceived neigh-
borhood conditions, (4) census-tract poverty rate, (5)
access to medical care, (6) psychosocial factors, and (7)
clinical characteristics. Covariates included in the analysis
were patterned after other studies of cancer survivors and
the general population [18].

First, sociodemographic factors included race, age group,
Hispanic origin, income, educational attainment, employ-
ment, marital status, urbanicity, home ownership, length (in
years) at current residence, food security, and income ade-
quacy. After geocoding the street address of the study par-
ticipants, we used the census-tract-based rural-urban
commuting codes to classify the location of residence into
seven groups: urban core, other urban, large rural core, other
large rural, small rural core, other small rural, and isolated
rural census tracts [19]. Food security was based on the
question whether participants reported having been con-
cerned about having enough food in the past month. Income
adequacy was measured by asking participants whether they
felt their household income was comfortable, enough to
make ends meet, or not enough to make ends meet.

Second, cancer-related behaviors consisted of current
smoking status, participation in any physical activity, and
alcohol use during the past month, all of which were from
the Behavioral Risk Factor Surveillance System (BRFSS).
One question assessed participation in any physical activity
in the past month. Although no universally agreed upon
recommendations exist for alcohol consumption in survi-
vors, there is some agreement that female survivors who
consume alcohol are generally urged to limit its use to one
drink per day [20]. We coded alcohol status as elevated use
or not based on these recommendations.

Third, perceived neighborhood conditions were mea-
sured using four scales. Perceived neighborhood disorder
was measured with the 15-item Ross-Mirowsky scale
consisting of two subscales, perceived social disorder and
perceived physical disorder/decay [21]. Collective efficacy
was measured with two subscales, informal social control
and social cohesion and trust [22]. Neighborhood fear was
measured with 3 items capturing the number of days in the
previous week during which respondents feared violent or
criminal activities or were afraid to leave their home [23].
Scale internal consistency was >0.70.

Fourth, census-tract poverty rate was obtained from the
2000 census. Poverty was selected because it is a robust
indicator of socioeconomic status across levels of geogra-
phy and time, has been associated with various health
outcomes, and has relevance for policymakers [24]. Area
poverty level was determined using data on the percent
living in poverty in the residents’ census tract and classified
in three categories: 0-9.9, 10-19.9, and >20%.

Fifth, access to medical care consisted of having health
care insurance at the time of the interview, being unable to
see a doctor during the previous 12 months because of cost,
and having a place to go when sick or needing advice about
health. All questions were from the BRFSS. Women were
considered to have reduced access to medical care if they
answered “yes” to any of the questions.

Sixth, psychosocial factors consisted of social support
using the Medical Outcomes Study Social Support Survey
[25], two measures of perceived stress [26, 27], and
depressed mood using the validated 11-item version of the
Center for Epidemiologic Studies Depression (CES-D)
scale [28].

Seventh, clinical characteristics consisted of collabora-
tive stage at diagnosis from the Missouri Cancer Registry,
comorbid conditions using Katz’s validated adaptation of
the Charlson comorbidity index [29], breast-surgery-asso-
ciated side effects, and types of treatment received. Based
on the literature [30] and surgeons’ anecdotal reports of
patients’ complaints after surgery, we developed a five-
item measure of breast-surgery-associated side effects with
higher scores indicating more severe side effects
(alpha = 0.74). Treatment received consisted of type of
surgery, axillary lymph node removal, receipt of chemo-
therapy, receipt of radiotherapy, and taking hormonal
therapy at the time of the interview. Self-reported treatment
is accurate relative to medical record review [31].

Statistical analysis
We assessed the correlation between census-tract foreclo-
sure-risk score and poverty rate using Pearson’s correla-

tion. We used multilevel, logistic regression models to
determine the association of foreclosure risk and each of
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the covariates on self-rated health status. Next, we deter-
mined whether the covariates explained the association
between foreclosure risk and self-rated health by adding all
variables comprising a block of factors to the logistic
model containing only foreclosure risk. This was done for
each of the seven blocks of factors separately. Reduction in
the parameter estimate for the foreclosure risk relative to
unadjusted analysis was evidence for the explanatory
power of the blocks of factors. We examined specific
variables within a particular block of factors when the
block showed a significant reduction in odds ratio (at least
20%) for foreclosure-risk status; we report these data for
specific variables in the text of the Results section. We
used the GLIMMIX macro in SAS 9.1 to construct the
multilevel models. The fit of the models was analyzed by
the calculation of Akaike information criterion goodness-
of-fit statistic, with lower values indicating better fit. This
statistic allows for the comparison of non-nested models.

We estimated a multivariable logistic regression model
of whether or not participants were included in the analytic
sample and computed their predicted probability of inclu-
sion based on age, race, and stage at diagnosis using
Missouri Cancer Registry data. We determined the proba-
bility of participation rate (i.e., inclusion in the analytic
sample), and we used the inverse to re-weight the data.
This method gives greater weight to participants included
in the analytic sample who are similar to women who were
not included in the sample [32]. The total of the weighted
participants reflects the actual number of women inter-
viewed, implying that some women received weights that
were greater than 1, while others received weights that
were less than 1.

To assess the extent to which a woman’s characteristics
may help determine the location of her residence, we
examined the probabilities for living in census tracts with
high- versus moderate/low-foreclosure risk modeled as a
function of individual demographic factors using a pro-
pensity score model [33-35]. This allowed us to examine
whether there was overlap between people of different
demographic factors who lived in high- versus moderate/
low-foreclosure risk. If the women who lived in high- and
moderate/low-foreclosure-risk census tracts had similar
and predominantly overlapping distributions of propensi-
ties, then we would know that there was little social
stratification, implying that women of all “types” lived in
both types of census tracts and that the analysis did not rely
on extrapolation.

Results

During the study period, 4,020 women with first primary
breast cancer were eligible to participate, 675 of whom we
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were unable to contact. Of the remaining women, 1,164
women completed the telephone interview for a partici-
pation rate of 35.2%. The cancer registry data of all eligible
women indicated that nonparticipants were on average
4.9 years older (P < 0.001) and more likely to be African-
American (11.9% vs. 6.1%, P < 0.001) than women who
participated in the study. There was no difference in stage
at diagnosis and rural versus urban location among study
participants and nonparticipants. Seventy women were
excluded because of high scores on the Orientation-Mem-
ory-Concentration test. Forty-seven women were excluded
because of missing data on one or more of the covariates of
interest, leaving 1,047 women available for analysis.

Based on the distribution of the census tracts in our
study data, we categorized the ten foreclosure-abandon-
ment-risk scores into three groups: 0-3 (low risk,
n = 242), 46 (moderate risk, n = 207), and 7-10 (high
risk, n = 201). The street address of 26 breast cancer
survivors could not be geocoded and therefore not assigned
a census-tract foreclosure-risk score.

Table 1 shows the characteristics of the study popula-
tion according to area foreclosure risk and their unadjusted
association with fair-poor self-rated health. Compared with
women who lived in low-foreclosure-risk areas, women
who lived in high-foreclosure-risk areas were more likely
to be African-American, unmarried, rent their home, have
lower incomes, unable to make ends meet, be unemployed,
stressed, concerned about food security, uninsured, unable
to see a doctor because of cost, and perceive conditions in
their neighborhoods as poor, and they were less likely to
participate in physical activity, have lymph nodes removed,
and receive radiotherapy. Several characteristics also were
associated with increased likelihood of fair-poor self-rated
health. The home of only one woman was foreclosed
between the date of diagnosis and the interview. The cor-
relation between area foreclosure risk and poverty rate was
0.384 (P < 0.0001).

Sixteen percent of all participants reported being in fair
or poor health. A higher percentage of women who lived in
high-foreclosure-risk areas reported being in fair-poor
health (22.9%) compared with those who lived in moderate
(14.0%) or low-foreclosure-risk (13.3%) areas. Women
who resided in high-foreclosure-risk areas were 2.39 times
(95% CI: 1.83-3.13) more likely to report fair-poor health
than women who lived in low-foreclosure-risk areas
(Table 2, Model 1). Women who lived in moderate-fore-
closure-risk areas were equally likely to report fair-poor
health as the reference group (OR: 1.15; 95% CI:
0.67-1.96).

The odds ratio for women living in high-foreclosure-risk
areas was reduced to nonsignificance after including soci-
odemographic factors (Model 2) and behavioral factors
(Model 3) separately to Model 1 (Table 2). However, the
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Table 1 Selected characteristics by census-tract foreclosure-risk score and unadjusted association with fair-poor self-rated health among
Missouri breast cancer survivors 1 year after diagnosis

Census-tract foreclosure risk

Association with fair-poor self-rated health

High risk Moderate risk  Low risk Odds ratio 95% confidence

Number of women (n = 273) (n = 327) (n = 447) interval
Number of census tracts (N =186) (N = 196) (N = 239)
Sociodemographics
Race*

White 74.7 95.5 96.3 1.00

African-American 22.7 2.2 2.1 4.57 2.52; 8.29

Other 2.5 2.3 1.6 3.10 1.03; 9.33
Age (mean, SD) 60.5 (19.8)  60.0 (19.6) 60.2 (20.4) 1.04 1.02; 1.05
Education*

Less than high school 4.9 3.8 5.2 791 3.86; 16.2

High school 359 30.9 27.0 1.00

More than high school 59.2 65.3 67.8 2.11 1.50; 3.01
Married (vs. not)* 55.1 65.3 73.5 2.12 1.52; 2.95
Home ownership*

Own (purchasing) 81.5 86.3 91.0 1.00

Renting 14.9 10.8 6.4 3.16 1.94; 5.14

Other 3.6 3.0 2.6 5.13 2.16; 12.18
Length of residence (years) 17.0 24.4) 152 (21.3) 15.6 (21.0) 1.00 0.98; 1.01
Income group*

<$25,000 5.1 6.7 6.2 8.33 4.98; 13.95

$25,000 to <$75,000 30.9 16.7 13.9 1.82 1.17; 2.83

$75,000+ 50.3 523 423 1.00

Unknown 13.8 24.3 37.6 3.96 1.91; 8.21
Employed (vs. not)* 45.6 532 48.9 0.44 0.32; 0.61
Income adequacy*

Comfortable (4) 49.7 62.2 69.1 1.00

Just enough 31.3 26.9 24.8 2.67 1.85; 3.85

Not enough 18.4 9.9 5.8 4.70 2.93; 7.53

Unknown 0.8 1.0 0.3 20.46 3.90; 107.25
Concerned about food security (vs. not)* 12.4 6.0 3.5 4.52 2.58;7.92
Access to medical care
No health insurance (vs. yes)* 49 1.8 2.1 3.02 0.88; 10.41
Unable to see Dr. because of cost (vs. not)* 9.6 2.2 2.9 2.43 1.23;4.78
Does not have primary care provider (vs. does)* 3.7 0.8 1.3 3.34 0.85; 11.05
Perceived neighborhood conditions
At least 1 day of fear (vs. O days)* 4.3 1.8 2.6 2.62 1.05; 6.55
Social disorder* 14.3 (7.2) 12.4 (5.7) 12.0 (5.6) 1.14 1.09; 1.19
Physical disorder* 8.9 (5.3) 7.8 (3.6) 7.5 (3.6) 1.26 1.18; 1.34
Collective efficacy* 2.1 (0.8) 2.0 (0.6) 2.0 (0.5) 1.42 0.93; 2.15
Psychosocial factors
Depressed mood (vs. not)* 23.8 20.9 18.8 10.43 7.27; 14.97
Cohen stress scale 7.4 (5.5) 7.5 (5.2) 7.1 (5.0) 1.27 1.20; 1.33
Personal stress scale 4.6 (3.4) 4.6 (3.1) 4.5 (2.9) 1.52 1.39; 1.66
Social support* 4.3 (1.3) 44 (1.1) 4.4 (1.0) 0.46 0.37; 0.58
Behavior
No physical activity (vs. any)* 433 272 19.5 5.28 3.73; 7.49
Current smokers (vs. former/never) 11.7 11.2 8.1 2.07 1.29; 3.31
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Table 1 continued

Census-tract foreclosure risk Association with fair-poor self-rated health
High risk Moderate risk ~ Low risk Odds ratio 95% confidence

Number of women (n=1273) (n = 327) (n = 447) interval
Number of census tracts (N =186) (N = 196) (N = 239)
More than 1 glass/day alcohol use (vs. not)* 11.8 21.2 17.1 2.57 1.57; 4.21
Clinical characteristics
Comorbidity*

0 57.3 64.9 67.8 1.00

1 21.0 16.5 15.1 2.54 1.64; 3.93

2+ 21.7 18.6 17.1 11.22 7.49; 16.82
Stage at diagnosis*

In situ/localized (vs. regional/distant) 74.0 76.3 73.0 0.68 0.48; 0.96
Type of surgery

Mastectomy 349 29.0 312 1.00

Breast conserving 52.4 60.7 59.2 0.41 0.29; 0.57

Both 8.8 7.1 6.8 0.32 0.16; 0.65

Neither 3.9 3.1 2.8 0.70 0.27; 1.77
Lymph node(s) removed (vs. not)* 72.6 78.1 79.1 2.19 1.44; 3.34
Chemotherapy received (vs. not) 41.6 38.7 43.0 1.53 1.12; 2.10
Radiotherapy received (vs. not)* 67.6 73.9 70.0 1.89 1.37; 2.61
Hormonal therapy received (vs. not)* 60.3 71.3 68.3 1.19 0.85; 1.66
Surgical side effects* 8.6 (6.4) 8.0 (5.5) 7.8 (5.2) 1.33 1.27; 1.40

* P<0.05 across census-tract foreclosure risk

Table 2 Odds ratios (95% confidence intervals) of fair-poor self-rated health among breast cancer survivors living in areas of high and moderate
census-tract-level foreclosure risk compared with low-foreclosure risk

Model #* Additional variables included in the model Census-tract foreclosure risk (vs. low risk)
High risk Moderate risk Scaled AIC
Odds ratio (95% CI) Odds ratio (95% CI) Deviance
1 None 2.39 (1.83; 3.13) 1.15 (0.67; 1.96) 1,011.25 5,316.9
2 Sociodemographics 1.66 (0.86; 3.23) 1.09 (0.56; 2.11) 917.27 5,875.3
3 Behavior 1.64 (0.93; 2.89) 1.11 (0.62; 1.98) 936.12 5,570.6
4 Perceived neighborhood conditions 1.76 (1.02; 3.05) 1.13 (0.65; 1.96) 975.73 5,421.7
5 Census-tract poverty rate 2.03 (1.17; 3.53) 1.15 (0.67; 1.96) 1,009.95 5,326.4
6 Access to medical care 2.30 (1.36; 3.90) 1.15 (0.67; 1.97) 1,006.84 5,358.3
7 Psychosocial factors 2.22 (1.27; 3.93) 1.06 (0.59; 1.89) 933.21 5,617.5
8 Clinical characteristics 2.22 (1.21; 4.08) 1.16 (0.62; 2.16) 834.06 5,885.2
9 Income, physical activity, and physical disorder 1.15 (0.62; 2.13) 1.00 (0.54; 1.84) 904.84 5,122.0

Sociodemographics race, age group, Hispanic origin, income categories, educational attainment, employment, marital status, urbanicity, home
ownership, length at residence, food security, and income adequacy

Behaviors smoking status, physical activity, and alcohol use
Perceived neighborhood conditions neighborhood social disorder, physical disorder/decay, collective efficacy, and neighborhood fear

Access to medical care having health care insurance, being unable to see a doctor during the 12 months prior to the interview because of cost, and
having a place to go when sick or needing advice about health issues

Psychosocial factors social support, perceived stress, and depressed mood
Clinical characteristics collaborative stage at diagnosis, surgical side effects, types of treatment received, and comorbid conditions

* Census-tract accuracy included in all models
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odds ratio changed little for women living in high-fore-
closure-risk areas when each of the other four blocks of
factors (poverty rate, access to medical care, psychosocial
factors, and clinical factors) was added separately to Model
1 (Table 2).The best model fit (lowest Akaike information
criterion) was observed when adding the following vari-
ables from Models 2 and 3: physical activity, physical
disorder, and household income to Model 1 (Table 2). The
best fitting model (Model 9) showed that breast cancer
survivors who lived in high-foreclosure-risk areas were
equally likely as those who lived in low-foreclosure-risk
areas to report being in fair-poor health (OR: 1.15; 95% CI:
0.62-2.13). In this model, survivors with annual household
incomes of less than $25,000 (OR: 4.43; 95% CI:
2.52-7.79), who were not physically active (OR: 4.19; 95%
CI: 2.89-6.08), and who reported more physical disorder
(OR: 1.19; 95% CI: 1.10-1.27 per point) were more likely
to report being in fair-poor health. The fit of a model
containing all covariates was very bad (AIC: 7291.0) and is
not reported here.

Examining the propensities for living in neighborhoods
with high- versus moderate/low-foreclosure risk, we found
that the minimum, mean, median, and maximum propen-
sity scores were all essentially the same across both fore-
closure-risk scores. Thus, women who lived in high and
moderate/low-foreclosure-risk census tracts had similar
and predominantly overlapping distributions of propensi-
ties, indicating little social stratification.

Discussion

The adverse effect of foreclosures on various neighborhood
characteristics is well established [36]. Foreclosure reduces
the value of the foreclosed home, but it also reduces the
value of neighboring properties, which lowers property tax
revenue for local and state governments. This may subse-
quently lower availability and access to needed services not
only for those people whose homes have been foreclosed
but also for people who live nearby whose homes were not
foreclosed. This study showed that breast cancer survivors
who resided in high-foreclosure-risk areas were 2.39 times
more likely to report fair-poor health than women who
lived in low-foreclosure-risk areas. Our findings extend
previous studies that focused on individuals directly
affected by foreclosure by showing that area-level fore-
closure risk also indirectly affects the health of breast
cancer survivors [3]. Our findings show that area-level
foreclosure risk conveys effects beyond that of area-level
poverty rate.

Our study also examined the extent to which covariates
accounted for observed associations and determined that
lower household income, no physical activity, and worse

perceived neighborhood conditions (physical disorder)
explained why breast cancer survivors who lived in high-
foreclosure-risk areas reported poorer health than those in
low-foreclosure-risk areas. Household income may act as
both a confounder and a mediator for the observed asso-
ciation. Household income can be a compositional con-
founder (i.e., a confounder that describes characteristics of
a person living in a geographic area) if low-income persons
are more likely to live in high-foreclosure-risk areas.
Household income also may act as a mediator as a potential
result of high local unemployment rates (included in the
foreclosure-risk score) or of other unmeasured variables.
Of all measured sociodemographic factors, household
income explained the observed association between high-
foreclosure risk and self-rated health, whereas race, age,
perceived income adequacy, and the other demographic
variables did not.

In addition to household income, lack of any physical
activity in the past 30 days explained our observed asso-
ciation. It could be that persons who are more physically
active live in neighborhoods with more resources to be
physically active, which also are more likely to be low-
foreclosure-risk areas. It is unlikely that the perceived
neighborhood conditions of fear, collective efficacy, and
social disorder were responsible for the mediating effect of
physical activity since only physical disorder was able to
explain the observed association, and this factor was
independently associated with self-rated health in our final
model. It also is unlikely that aspects of the built envi-
ronment, such as street density and mixed land use, allow
breast cancer survivors to be more physically active, since
these are typically located in more urban areas, which also
is where foreclosure risk was higher. Importantly, access to
medical care, psychosocial factors (perceived stress and
depressive symptoms), and clinical factors did not explain
the observed associations between foreclosure-risk areas
and health.

Thus, it may be that household income, physical activ-
ity, and perceived neighborhood conditions capture
important and relevant aspects of neighborhoods that are at
high-foreclosure risk. Although we included many covari-
ates that were previously found to be associated with self-
rated health, due to the cross-sectional nature of the study,
we were unable to test more complex conceptual models.
Unmeasured variables might explain the association
between foreclosure risk and self-rated health. Future
studies may examine this in more detail.

This study was limited by the low response rate,
increasing the likelihood for selection bias, the use of
census tract as a proxy for neighborhood, and the lack of
data about the foreclosure risk at the individual level. We
have attempted to reduce the effect of selection bias using a
propensity score model. It is difficult to determine the
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direction of potential bias based on the data available to us.
If there was no difference in participation rates by exposure
status (foreclosure risk) or disease status (self-rated health),
then the effect of our low participation rate would be
negligible. It is only when differential misclassification
exists that the observed odds ratio could have overesti-
mated the actual risk. Since we did not have any infor-
mation about the participation rates by exposure and
disease status, we weighted the data using propensity score
methods to reduce the effect of potential selection bias.
Lack of data about a participant’s own foreclosure risk is
unlikely to have affected our findings, since factors such as
income, income adequacy, home ownership, and employ-
ment were available in the analysis. Also, because of the
response rate, generalizability is limited in older and
African-American breast cancer survivors. However, the
strengths of our study included a statewide sample of breast
cancer survivors, the extensive list of predictors of self-
rated health that were included, the multilevel approach
used, and the examination of social stratification.

In conclusion, breast cancer survivors who lived in high-
foreclosure-risk versus low-foreclosure-risk areas reported
poorer health status. This association was explained by
lower household income, no physical activity, and worse
perception of neighborhood conditions.
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