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Abstract
Purpose—We tested whether experiencing the stressful event of a home mortgage foreclosure
was associated with depressive symptomatology.

Methods—Data derive from a cohort study of 662 new mothers in the Life-course Influences on
Fetal Environment (LIFE) Study. Eligibility included age 18-45 Black/African American mothers
who had just given birth to a singleton baby. Mothers enrolled June 2009 to December 2010 were
interviewed immediately after giving birth. Our outcome measure was depressive symptoms based
on the Center for Epidemiologic Studies-Depression Scale, dichotomized to measure severe
depressive symptomatology during the week prior to the interview.

Results—8% of the sample experienced foreclosure in the past 2 years. Covariate-adjusted
Poisson regression models showed that women experiencing a recent foreclosure had 1.76 times
higher risk for severe depressive symptoms during the week prior to birth compared to women not
experiencing foreclosure (95%CI: 1.25 to 2.47, p=.001); foreclosure was also associated with
higher excess absolute risk for depressive symptoms (adjusted risk difference =0.173, 95%CI:
0.044 to 0.301, p=.008).

Conclusions—Women who have recently experienced foreclosure are at risk for severe
depressive symptoms. The mental health needs of pregnant women experiencing foreclosure or
other housing stressors should be considered in clinical practice.
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Major depression is a public health problem and a leading cause of disability worldwide(1).
Women face twice the lifetime risk for major depressive disorder (MDD) as men(2, 3), with
onset of depression peaking among women during their childbearing years(3, 4). The best
evidence from meta-analyses suggests that as many as 18% of women are depressed during
pregnancy, with 13% having an episode of major depression(5). The health care and social
costs of depression are high(6), since depression among mothers specifically is associated
with worse outcomes for their children including birth outcomes(7, 8), child growth (9),
interpersonal interactions between mothers and children(10), psychological disturbance, and
social and academic competence(11, 12).

The US has recently experienced a collapse of its mortgage industry and a rash of
foreclosures which precipitated the recent economic downturn and falling housing prices.
Foreclosure is initiated by a lender when a borrower breaches the payment contract with the
lender; the lender initiates legal action, the purpose of which is the sale of the property to
recoup some balance of the loan(13). The foreclosure experience may or may not culminate
in the borrower's loss of the property, depending on state laws and circumstances
surrounding the proceedings.

Michigan and the Detroit metropolitan area have been hit particularly hard by foreclosures
and the economic downturn(14). Detroit remains among the top 20 large metro areas with
the highest serious mortgage payment delinquency rates-- a leading indicator of
foreclosure(15)-- with approximately 6% of mortgages currently in some stage of
foreclosure, and another 6% of mortgages over 90 days delinquent for payment(15).
Moreover, Black homeowners, and residents of high % Black neighborhoods, have been
disproportionately more likely than white residents and residents in high % white
neighborhoods to experience home foreclosure(16). Given the high recent incidence of
foreclosures, the population mental health implications of the foreclosure crisis may be
large, especially among Black residents. Yet few studies have considered the mental health
effects of foreclosure (17).

As an exception, Pollack and colleagues conducted a health survey among homeowners with
delinquent mortgages attending mortgage counseling in Philadelphia, and compared
prevalences of health conditions and health care/health insurance coverage in this sample to
those of a community based sample(17). However this sample was not population based,
and did not include an unexposed comparison group, relying instead on sampling those who
experienced foreclosure, and comparing those estimates to the general population, thereby
introducing potential selection bias (selection into mortgage counseling) and differential
measurement error (when measures are different across surveys) as potential explanations
for results.

Although the evidence linking foreclosure per se to adverse health outcomes is limited,
different dimensions of housing have been documented as influencing health. In addition to
the strong historical legacy that the public health discipline has cultivated in improving
substandard housing slums (e.g. from the late 19th century sanitation movement)(18), the
majority of contemporary housing-health literature focuses on the health and mental health
effects of homelessness, or of pathological physical housing exposures like lead paint, damp,
mold, cold, pests, and overcrowding(18, 19). Housing tenure, housing affordability
(including foreclosure), and housing displacement are less well studied but may be strong
housing-related social determinants of health (18, 19). For example, homeowners enjoy
considerable tax benefits, and homeownership is the primary source of American family
wealth(18, 19). Housing therefore is an expression of and pathway to socioeconomic
advancement. Like other socioeconomic indicators, housing tenure displays a
socioeconomic gradient in health whereby renters have worse health than homeowners (19,
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20). However the financial strain of homeownership may offset health benefits (21),
especially among low-income households, and the health effects of this potentially-adverse
dimension of homeownership is understudied.

Housing lack of affordability(18, 22), including falling into mortgage arrears(21), is linked
with worse health and mental health, aligning with a stream of literature finding major life
stressors are associated with poor health and mental health(23). Moreover, chronic stressors
like financial strain and job loss both cause(24) and are affected by(13, 25) health. Losing a
home to foreclosure represents an extreme outcome of housing affordability problems, and
represents a huge financial deficit, since property constitutes the largest capital investment
for most households(26). The loss is also of high emotional intensity(27), which may be due
to the psychosocial benefits of “home” that accrue above and beyond the provision of
shelter(28), as well as to the cultural meaning attached to homeownership in America as
representing success(18).

We therefore sought to test whether experiencing the stressful, prolonged experience of
home foreclosure was associated with worse depressive symptomatology using a sample in a
location with particularly high foreclosure rates (the Detroit MI metro area), during a
particular point in the life course (during or recently preceding pregnancy) when women's
health might be more vulnerable to housing shocks, and during a period when foreclosure
dramatically increased in the US due to housing market-related factors.

Methods
In the Life-course Influences on Fetal Environments (LIFE) study, we conducted a
retrospective cohort study of self-reported Black/African American women aged 18-45 who
had just given birth to a singleton baby in a Detroit, MI suburban hospital (Providence
Hospital, Southfield MI). Women were recruited from the hospital's labor and delivery and
postpartum unit logs. All eligible women were approached for study enrollment during their
postpartum hospitalization, and written informed consent was obtained if they enrolled. The
study participation rate was 70%. A $50 giftcard to a local store was provided as an
incentive for completing the interview. Enrollment began in June 2009 and this analysis is
based on enrollment through December 31, 2010. Women were interviewed by trained
interviewers in their hospital room during the immediate postpartum hospitalization. The
final analytic sample size was 662 women. The study was approved by our university and
hospital institutional review boards.

The main outcome of interest for this analysis was severely high depressive
symptomatology, measured by the 20-item Center for Epidemiological Studies Depression
Scale (CES-D). This is a reliable, valid scale for measuring depressive symptoms and
symptom severity in community samples(29) (30), as well as in subgroups such as Black
populations(29), pregnant women, and pregnant Black women(31-33). Women reported
depressive symptoms during the past week for 20 items, each rated on a Likert scale 0-3
(rarely, some of the time, occasionally, most of the time) (29). We reverse-coded the
positive valance items, summed CES-D items, and confirmed the scale's internal consistency
reliability (Cronbach's alpha=.87). We imputed the few missing CES-D item values to the
item-specific mean for the sample. The range of the CES-D scale is theoretically 0-60. We
modeled a binary CES-D variable with a cutoff of 23 or higher (severe depressive
symptomatology, SDS), which is suggestive of major depressive disorder (MDD),(33-35)
and used a continuous CES-D score as a secondary outcome. Prior research has
demonstrated the content, concurrent, and discriminant validity of the CES-D. High CES-D
values are associated with clinical assessments of MDD, with self-rated need for
professional help, and individuals in treatment for depression exhibit decreases in CES-D
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scores over time(29, 30, 33, 36). Sensitivity analyses using the psychological distress
measure K6 (37) as an alternate outcome found comparable results as CES-D (not shown).
Since the CES-D scale items include some items that are common symptoms during
pregnancy, consistent with prior literature(31, 33), we conducted sensitivity models to omit
somatic items of poor appetite, distractedness, everything was an effort, and restless sleep,
and re-summed the CES-D (range: 0-48). We found almost identical results for the 16-item
compared with the 20-item CES-D, suggesting that our results are not explained by
pregnancy specific symptoms; we therefore used the 20-item measure for analyses presented
here.

The exposure of interest was a woman's retrospective self-report of experiencing foreclosure
on her house during her pregnancy or in the 2 years before giving birth. This was asked of
all respondents, regardless of current housing tenure (rent vs. own), so renters could have
experienced foreclosure of their rental unit. We tested the two foreclosure time periods
(during pregnancy, vs. in the 2 years before giving birth) as separate variables (compared to
not experiencing foreclosure) but associations with depressive symptomatology were not
significantly different from each other so we combined the classification into one variable.

We adjusted for several potential demographic confounders including age, marital status, as
well as potential confounders that may be common causes of both foreclosure and
depressive symptomatology, including education, family income, employment, use of
income support policies(e.g. Temporary Assistance to Needy Families), and self-report of
chronic health problems experienced before pregnancy (specifically asthma, hypertension,
diabetes, or thyroid problems) (See Table 2 for additional covariate coding detail). The
sample is 99% insured (including Medicaid), so health insurance was controlled in this
sample essentially by restriction; results may not therefore be generalizable to the uninsured.
Missing data was modeled by contrast-coded indicator variables. Aside from income (8%
missing), few variables had substantial amounts of missing data.

Since we have a common outcome, we applied multiple Poisson regression with robust
standard errors for the dichotomous main outcome of SDS to obtain the risk ratio with 95%
confidence intervals (CI) (38); we derived the absolute risks and risk differences in SDS
from marginal predicted probabilities from the Poisson model, to illustrate the associations
on the absolute scale. We confirmed model fit using the chi-squared goodness of fit test. We
used multiple linear regression for the continuous outcome of depressive symptoms, and
report the mean difference in CES-D with 95% confidence intervals.

Results
As indicated in Table 1, 90% of our sample women had earned some college education or
higher, and the modal annual household income was $20-40,000 for 31% of the sample.
Forty-two percent of the sample was single at the time of the infant's birth, 27% reported
pre-pregnancy health problems, 54% were on an income support policy (e.g. food stamps),
49% were currently working, and their mean age was 27.5 years.

Eight percent of women in our sample experienced a foreclosure during pregnancy or in the
two years before giving birth. Further, 24% exhibited severe depressive symptomatology
(CES-D 23+), with a mean CES-D score of 16.7 one week prior to delivery. These levels of
depressive symptoms align with prevalence estimates from other samples or subsamples of
pregnant Black women, as does the internal consistency reliability of our CES-D scale(31,
33). Our bivariate analysis found that women who experienced foreclosure were more likely
to experience severe depressive symptomatology (p=.001) and higher mean CES-D scores
(p=.01) than women who did not experience foreclosure. Employment was the only other
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covariate that exhibited significant bivariate differences across foreclosure levels, where
women who experienced foreclosure had lower rates of current workforce participation than
women who did not experience foreclosure (p=.02).

Table 2 presents results from Poisson multiple regression models of severe depressive
symptomatology. Women who experienced foreclosure within the past 2 years exhibited
1.88 times the risk of severe depressive symptomatology one week prior to delivery,
compared to women who did not experience foreclosure (95% CI: 1.33-2.64, p<.001)(Model
1, Table 2, unadjusted models). Adjusting for covariates (Model 2) reduced the risk ratio
somewhat, but those experiencing foreclosure still exhibited 1.76 times significantly higher
risk of severe depressive symptomatology than those who did not experience foreclosure
(adjusted RR=1.76, 1.25-2.47, p=.001).

The absolute crude risk difference was large, at 0.199 (95%CI: 0.063-0.335, p=.004),
indicating a 20 percentage point higher risk for SDS among those experiencing foreclosure.
The adjusted risk difference did not differ substantially from the unadjusted risk difference
(adjusted RD=0.173, 95%CI: 0.044-0.301, p=.008), with a 17 percentage point higher
adjusted risk for severe depressive symptomatology among those experiencing foreclosure.
Specifically, the adjusted risk for SDS among the nonforeclosed was 0.228 (95%CI:
0.196-0.261 p<.001), and among the foreclosed the adjusted risk for SDS was .401
(95%CI: .277-.525 p<.001).

Table 3 presents results from linear regression models of continuous depressive symptom
scores. In unadjusted models (Model 1), women who experienced foreclosure exhibited a
4.45 point higher mean CES-D score (95% CI: 1.64-7.25, p=.002). In models adjusted for
covariates (Model 2), foreclosure was associated with a 4.04 point higher CES-D score
(95% CL: 1.24-6.84 p=.005). This effect size is equal to 40% of a standard deviation in the
CES-D score.

Discussion
Our study found that women who experienced a foreclosure in the prior two years exhibited
adjusted 76% higher relative risk, and 0.17 excess absolute risk, of severe depressive
symptoms, as well as higher mean depressive scores, prior to delivery. The effect size was
substantial on the absolute scale, as the foreclosed population had a SDS risk that was 17
percentage points higher than the nonforeclosed. These results suggest that the population
burden of mental health from foreclosure may be substantial, especially for Black women,
particularly during a vulnerable time in a woman's life course.

Although the housing and health literature has traditionally focused on the health effects of
homelessness and pathological features of the physical housing structure, issues such as
housing affordability, including devastating experiences like foreclosure, are important
understudied social determinants of health(18, 19). Since the average household in
foreclosure has not made a payment in 17 months(39), foreclosure is not only a stressor of
long duration, but also one of high intensity, as households endure periods of extended
uncertainty and financial strain(40). In qualitative research findings, participants undergoing
foreclosure expressed intense emotional reactions including anger; bitterness; helplessness;
and feeling cheated, severely heartbroken and like a failure. The foreclosure experience
instigated a decline in social status, accompanied by shame and embarrassment. The
foreclosure experience is therefore associated with high amounts of stress(27).

Mental health is only one discrete domain of life affected by foreclosure. Other
consequences include displacement and instability of housing or, for children, schools,
downgrading in housing unit or neighborhood quality, damaged credit ratings, loss of
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wealth, and exacerbation of household conflict or adverse behaviors precipitated by the
stress of the foreclosure such as marital conflict, child abuse, or addiction(41). Innovative
programs like medical-legal partnerships serve the needs of low-income households in
health care settings by combining medical care with other unmet service needs across
sectors (legal counseling, housing, income support)(42); such a multipronged approach is
promising for addressing both prevention and treatment of foreclosure problems and mental
health. Such integrated services may be particularly appropriate when screening postpartum
women for unmet joint medical and legal needs as they interact with the health care system
for their newborns. However foreclosure is not occurring exclusively among low-income
households, laying bare the dearth of service systems serving vulnerable moderate-income
populations. While all of the women in our cohort are African-American, a substantial
number are middle class according to education. Recent federal funds have been deployed to
support homeowners with foreclosure prevention programs, which restructure the loan terms
to be more affordable for families, offer unemployment income assistance, or devise
arrangements where the homeowners can remain in their home as renters(41, 43). However
typically there is considerable negotiation and bureaucratic navigation required that
behooves drawing on legal expertise(27).

Limitations
Like all observational cohort studies, causal inference is limited by potential confounding by
unmeasured covariates, including financial strain that preceded the foreclosure event and
may cause both the foreclosure and poor mental health, or by reverse causation where
depression may cause foreclosure via income declines. Some evidence supports medical
problems as a cause of foreclosure(13) (44, 45) while other evidence reports non-health
related factors as primary causes, including financial strain from job loss, or structural
features of the loan like increases in the mortgage payment amount (e.g. by adjustable rate
loan resets, including from deceptive lending practices)(17, 44-46). We did not control for
history of depression, which would have mitigated risk of reverse causation. However we
did adjust for pre-pregnancy chronic health problems, marital status, unemployment, and
financial strain to attempt to control such prior causes. Yet these were measured at the time
of the birth, and may not have represented the household situation before foreclosure.
Despite that we cannot technically rule out reverse causation, the period of time during
which our study was executed is unique for understanding effects of economic shocks on
health, and strengthens the findings' internal validity. Foreclosures are much more likely to
occur when homeowners have negative equity (e.g. owing more on the house than the house
is worth) which interacts with an adverse event (like job loss)(47). The rise in foreclosures
occurring in the last half-decade was disproportionately due to exogenous factors such as
declining housing prices (driving more homeowners into negative equity), and aggressive
loan terms, such that homeowners experiencing unexpected income loss could not simply
sell their house to resolve the debt(47). Therefore the causes of foreclosure during this time
were less likely to be endogenous to a woman's mental health prior to foreclosure.

This cohort was recruited from African-American women giving birth at a suburban Detroit
hospital, and therefore has highest generalizability to middle-class suburban African
American populations. However we anticipate the foreclosure and depressive
symptomatology patterns documented here would be comparable among other racial/ethnic
groups and populations, especially during this economic period. Lastly, we did not utilize a
diagnostic measure of mental health in this study. The CES-D scale is a screening tool, and
as such, severe depressive symptomatology may capture symptoms that are not necessarily
specific to only depression. However a CES-D cutoff above 23 has been documented as
discriminating probable caseness of clinical depression(36). Moreover, although elevated
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levels of depressive symptoms are often used as a proxy for MDD, they are also important in
and of their own right including as a prodrome to future clinical depression(4, 32, 48).

Conclusion
We found that recent experience of foreclosure was associated with higher risk of severe
depressive symptomatology in a cohort of new mothers, even after adjusting for potential
confounders. The population health impact of foreclosure may be especially large for mental
health until the housing market recalibrates. In the meantime, integrated services across
medical, legal, and housing sectors may be warranted to assist those who suffer through
prolonged stressors associated with the foreclosure experience.
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