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Abstract

Cardiovascular disease (CVD) disparities are shaped by differences in risk factors across racial
and ethnic groups. Housing remains an important social determinant of health (SDH). The
objective of this statement is to review and summarize research that has examined the associations
of housing status with cardiovascular (CV) health and overall health. PubMed/Medline, Centers
for Disease Control and Prevention, US Census data, Cochrane Library reviews and the annual
Heart Disease and Stroke Statistics report from the American Heart Association were used to
identify empirical research studies that examined associations of housing with CV health and
overall well-being. Health is impacted by four prominent dimensions of housing: 1) stability, 2)
quality and safety, 3) affordability and accessibility, and 4) neighborhood environment. Vulnerable
and underserved populations are adversely affected by housing insecurity and homelessness, at
risk for lower quality and unsafe housing conditions, confront structural barriers that limit access
to affordable housing, and at risk for living in areas with substandard built-environment features
that are linked to CVD. Research linking select pathways to CV health is relatively strong, but
there remain research gaps in other housing pathways and CV health. Efforts to eliminate CVD
disparities have recently emphasized the importance of SDH. Housing is a prominent social
determinant of CV health and well-being, and should be considered when evaluating prevention
efforts to reduce and eliminate racial/ethnic and socioeconomic disparities.

Corresponding author: Mario Sims, PhD, MS, FAHA, The University of Mississippi Medical Center, Jackson Heart Study, 350 W.
Woodrow Wilson Avenue, Jackson, MS 39213, Tel/Fax: (601)815-5784/5793, msims2@umc.edu.
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INTRODUCTION

Cardiovascular disease (CVD) disparities are shaped by differences in risk factors across
racial/ethnic and socioeconomic groups. Disparities have been largely noted by differences
in risk factors for CVD (hypertension, diabetes, obesity, cholesterol), cardiovascular (CV)
incidence and mortality.! Recently, more attention has focused on the social determinants of
CV risk and outcomes.? Vulnerable and underserved populations (i.e., Blacks) report greater
levels of psychosocial stress, which is associated with racial disparities in risk factors such
as hypertension and obesity. Where one lives remains an important social determinant of
health (SDH) as well. Studies have primarily examined the associations of residential
environments with CVD risk.# However, the conditions of housing (i.e., stability, quality,
affordability) are also important contributors to existing health inequities.®

The SDH conceptual framework emphasizes how social structures impact population health
through a myriad of social, economic, political, psychosocial and behavioral interactions.®
Structural mechanisms (i.e., socioeconomic and political context and social class divisions)
generate social hierarchies that influence intermediary determinants of health (i.e.,
behaviors, psychosocial factors and material circumstances) that ultimately affect health
inequity and well-being. This statement focuses on the segment of the SDH framework that
addresses pathways between living/housing conditions and CV health.” Although outside of
the scope of this review, we recognize that racial and socioeconomic disadvantages are
shaped by upstream social structures that impact economic resources available to purchase
housing status, which ultimately may affect downstream CV health and well-being.

This statement considers four major pathways connecting housing and CV health: 1. housing
stability, 2. housing quality and safety, 3. housing affordability and accessibility, and 4.
neighborhood physical and social environment. Based on previous work on housing and
health,8-11 Taylor (2018) summarized their health impact and implications for SDH (Figure
1).12 The objective of this statement is to review and summarize research that has examined
the pathways linking housing to CV health and overall health. The following approach was
used to identify empirical studies that examined housing and CV health and well-being: 1)
utilized PubMed/Medline, Centers for Disease Control and Prevention, US Census data,
Cochrane Library reviews databases and the annual Heart Disease and Stroke Statistics
report from the American Heart Association; 2) performed key word searches on residential
stability, quality and safety, affordability and accessibility, neighborhood environment, CVD,
CV and overall health; and 3) limited search to studies that were published in the last twenty
years. An understanding of these dimensions of housing is important for purposes of
reducing and ultimately eliminating health inequities that plague vulnerable and underserved
populations.
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HOUSING STABILITY

Indicators of housing instability, such as homelessness and housing insecurity, are associated
with poor physical and mental health outcomes. Homelessness is defined by the U.S.
Department of Housing and Urban Development as not having the resources to obtain
permanent housing. Categories of homelessness include frequent moves in a short period of
time (e.g., serial renters), temporary shelter in a hotel, with friends (couching surfing), or in
a shelter and unsheltered situations (e.g., on the street).13: 14 National data on homelessness
report that 7% of people without permanent housing live in rural areas,1®> which has health
implications for urban vs. rural homelessness.

Epidemiologic data suggest that adults who are homeless experience 60—-70% higher rates of
CV events compared to the general population.16: 17 Regarding CV risk factors, data on
homeless populations are mixed. Some studies have observed a similar prevalence of
hypertension between homeless and non-homeless adults,8 while others have observed
higher rates of hypertension among homeless adults.1” The prevalence of diabetes appears to
be similar to that of the general population. In contrast, prevalent cigarette smoking among
homeless adults is high, where between 70% and 80% of the population reported current
smoking.16 Few studies have examined CVD risk assessments and homelessness.

Additionally, non-traditional factors may contribute to an increased risk for CVD among
certain subgroups of homeless individuals. Some studies have observed a higher prevalence
of human immunodeficiency virus (HIV), which may contribute to an elevated risk for CVD
among some subgroups of homeless adults. An estimated 25% of homeless adults report
recent cocaine use, which is associated with an increased risk for CV events including
myocardial infarction.1® Rates of mental illness are estimated to be at 25% of the homeless
population,® which may be an additional factor contributing to fragmented CVD care in this
population.

Homeless adults may experience a higher CVVD mortality due to the inadequacy of CV risk
factor diagnosis and treatment.16 Similarly, timely diagnosis of CVD may be difficult in this
population due to barriers to care, need for testing sometimes over several days, medication
initiation and adherence and access to healthy foods. Issues of fragmented care and
stigmatization in traditional healthcare settings may also contribute to inadequate treatment
for CV risk factors and CVD management. However, data on the management of primary
and secondary prevention of CVD is not well studied.

For those who confront housing insecurity (e.g., high housing cost relative to income), the
prevalence of CV risk factors may be higher than those with more secure housing. Housing
security has been generally based on self-reported difficulty paying for rent or mortgage.
The 2015 Behavioral Risk Factor Surveillance System (BRFSS) found those with self-
reported CVD were more likely to be housing insecure than those who did not have CVD.18
Authors posited that developing CVD led to housing insecurity, but as this study is cross-
sectional, the direction of this relationship is not clear. A study of Hawaii BRFSS
participants found housing insecurity was associated with CVD and diabetes in Native
Hawaiian and other Pacific Islanders, but not among Whites or Asians.1? In addition, a study
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of residents of the Philadelphia metropolitan area did not find a significant association
between housing insecurity and self-reported heart disease, but they did find housing
insecure participants were more likely to have hypertension.20

Housing security was unrelated to emergency department visits (for any reason) in the
Philadelphia study,2° but a study of participants of the National Survey of American
Families found that those who are housing insecure have more emergency department visits
and hospitalizations.2! Two national studies found housing insecure participants were less
likely to have a usual source of care,?l- 22 and studies in Philadelphia and Washington State
found housing insecure participants were less likely to seek medical care or prescription
medications due to cost.20 A review reported that those at risk for home eviction were more
likely to have negative health outcomes, including depression, poor self-reported health, and
elevated blood pressure.23 Among 711 low-income adults with diabetes, housing instability
(adults lacking a usual place to stay) was inversely associated with self-efficacy for diabetes
self-care.24

Several barriers to CV care may be particularly prevalent among the homeless or those with
housing insecurity. Competing stressors include the need to obtain nightly shelter, food, and
clothing. Suboptimal sleep is likely to be common among the homeless. Given recent
evidence for the association of poor sleep with CV risk, this may be an important modifiable
factor for this population.2> Barriers to obtaining regular care, lack of insurance and barriers
to obtaining medications and storing medications may be more prevalent among the
homeless population. Housing instability was associated with postponing medical care and
medications, increased use of the emergency department, and a higher rate of
hospitalizations.2 Housing instability was also inversely associated with access to a usual
source of healthcare. Lastly, prediction tools such as the pooled risk equation may not
adequately represent the homeless population, given the lack of non-traditional risk factors
incorporated into such risk prediction tools. In addition to reducing knowledge gaps related
to the epidemiology of CV risk factors and CVVD among homeless or housing insecure adults
throughout the U.S., data on tailored medical management of primary and secondary CVD
are required to improve CV healthcare in these populations. Finally, since 2015 data suggest
that rental options are limited in rural areas,?” which has health implications for housing
insecurity between urban vs. rural poor residents, more research is needed that examine
these area differences in hosing stability.

Overall, our measures of instability considered the negative CV health consequences of
homelessness and insecurity. Housing instability describes conditions that stem from
involuntary moves. Conversely, voluntary moves are characterized by residential mobility
which may yield positive or negative health consequences (peace of mind or anxiety of a
new environment, respectively). We have demonstrated that housing instability is chronic
and less likely to have a positive impact on health.

HOUSING QUALITY AND SAFETY

Poor housing quality has been associated with numerous physical and mental health
conditions.?® In addition, residential crowding has also been associated with poor health
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outcomes among both children and adults, but little is known of the impact of poor housing
quality on CV health. Features of housing quality such as structural deterioration, presence
of mold and pests, lead, insufficient heating/cooling and poor air quality (tobacco smoke)
have been associated with mental health, behaviors as well as other physical health
conditions.2® In addition to the health impact, poor housing quality can also lead to an
unsafe environment. Dilapidated and deteriorated housing can lead to increased risk of falls
and injuries; non-working smoke detectors or faulty electrical systems can lead to power
outages and fires, increasing the risk of injury and even death.3% Low-income housing,
including public housing, is often of poorer quality as physical residences may be older, in
need of repairs and service maintenance, which often is not conducted on a consistent basis.
Renovations and modifications to housing can improve certain features of the housing
environment and consequently influence health outcomes. Housing options in rural areas are
often poorer quality than in urban areas, where a substantial proportion of rural homes have
inadequate heating or plumbing systems, leaks, or pests.3! This level of substandard housing
likely affects the health of rural residents.

Housing quality factors have been shown to impact a number of health outcomes among
both children and adults. However, little is known about the impact of housing quality and
safety on CV health. Extensive literature has shown that air pollutants, specifically
particulate matter and elemental carbon, are associated with CVD and mortality.32 These
pollutants can be found in indoor residential environments as a result of using biomass,
wood and kerosene stoves, having tighter building construction, and poor air ventilation
systems.33 In addition, second-hand smoke exposure is highly prevalent among residents in
multi-unit housing and public housing, and secondhand tobacco smoke can migrate through
shared ventilation systems, unsealed cracks, and door spaces, leading to adverse health
outcomes.34 Although many low-income families turn to ‘doubling up’ and overcrowding as
a cost-saving coping strategy, this too may contribute to adverse health outcomes among
both children and adults.

It is plausible that poor housing quality impacts CV health as a result of cardiotoxic
pollutants found in indoor air, environmental smoke and volatile organic compounds
(VOCs). Additionally, poor housing quality has been shown to impact mental health, which
in turn is associated with CV health in both children and adults. The adverse psychological
consequences of poor housing quality have been partly attributed to: 1) stress about
substandard living conditions, 2) poor control over the conditions of one’s home due to the
inability to pay for upgrades, or 3) because of housing tenure status as a renter (or both).3°

Those who live in older housing as well as people who live in public or low-income housing
are more likely to have CVD. For example, NHANES participants who reside in older
housing (> 20 years old) are more likely to self-report having had a stroke or heart failure
and to have higher environmental contaminant concentrations as measured in blood and
urine compared to those who reside in newer housing.3® In the Affordable Housing as an
Obesity Mediating Environment (AHOME) study, Bronx, NY public housing residents were
more likely to self-report a heart attack or stroke and to have higher measured blood pressure
compared to section 8 housing residents as well as those who qualify but do not receive
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housing assistance.3” There is a need to further examine how housing conditions may affect
cardio-metabolic risk factors that contribute to the development of CVD.

Recently, several studies have evaluated the impact of interventions and/or remediation to
evaluate the potential benefit of improving housing conditions. A 2013 systematic review of
studies focusing on warmth and energy efficiency interventions, for example, concluded that
investing in better thermal comfort can improve general health, respiratory health, and
mental health.38 Improving housing thermal quality by reducing mold, dampness and
producing a comfortable temperature have been shown to reduce systolic and diastolic blood
pressure.39 Other home interventions targeting the improvement of air quality have been
shown to reduce residential exposure to indoor air pollutants; however, whether the
improvements on air quality affect CV health is largely unknown.

Overall, there is limited literature that examines factors that relate to housing quality and
safety and cardiometabolic risk factors or CVD. Understanding how the impact of housing
quality on mental health, respiratory health as well as developmental and cognitive outcomes
extend to affecting CV health would be of utmost importance to address housing quality as a
social determinant of CV health.

HOUSING AFFORDABILITY AND ACCESSIBILITY

Several structural factors, including residential segregation, gentrification, and the recent
foreclosure crisis, impact CV health by limiting access to affordable, high-quality housing.
Racial residential segregation, or the systematic separation of racial and ethnic groups, may
also influence CVD risk and serve as a root cause of health disparities in CVD. The
occurrence of a higher proportion of one racial/ethnic group within neighborhoods is not
inherently problematic as studies have shown that predominately minority urban
neighborhoods are more likely to have more social support and cohesion, and access to some
culturally specific resources and services.*? However, this may be offset by limited
economic resources and access to jobs and high-quality schools, poorer access to health
enriching resources, and exposure to toxic stressors.*!

The majority of the literature on residential segregation and CVD has focused on Blacks and
Hispanics. Among Blacks, many but not all studies, have shown that exposure to segregation
is associated with CVD risk factor prevalence.#2 However, longitudinal analyses in this area
remain sparse. Higher levels of residential segregation were associated with incident CVD in
Black adults,*3 and with obesity among Black women but not Black men.#4 Another study
found that reductions in exposure to segregation over a 25-year follow-up period were
associated with reductions in systolic blood pressure among Black adults. Moreover,
research suggests that Black-White disparities in CVD risk are less pronounced in more
integrated communities.#> Findings among Hispanics are more mixed, likely due to
differences in background country, nativity, and length of time in the US.#2 Few studies have
examined the impact of segregation on other racial/ethnic groups.

Gentrification is the process of revitalizing a deteriorating neighborhood through an influx
of middle-class or affluent people. This process typically leads to the displacement of earlier,
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often poorer residents. Existing studies of gentrification and health have largely focused on
its impact on self-rated health and mental health. A national cross-sectional study of older
adults found that economically vulnerable participants had better self-rated health than their
counterparts living in low-income neighborhoods; there was no difference in self-rated
health between economically vulnerable participants living in gentrifying neighborhoods vs.
moderate-to-high income neighborhoods.*

Two studies used data from a cross-sectional community survey in the Philadelphia
metropolitan area. One study found that participants living in gentrifying neighborhoods,
characterized by an increase in White residents and declines in non-Whites, were
significantly more likely to report above-average self-rated stress levels than those living in
neighborhoods that were not gentrifying.#” The other found that Black participants living in
gentrifying neighborhoods reported worse self-rated health than their Black counterparts
living in neighborhoods that were not gentrifying.#8 A cross-sectional study using data from
the California Health Interview Survey reported similar findings.*? This suggests living in a
gentrifying neighborhood may be worse for the health of vulnerable and underserved
populations.

The foreclosure crisis has had a substantial impact on housing accessibility.0 At the
beginning of this decade, foreclosure rates peaked with approximately 3 million homes at
risk for foreclosure in a single year. The foreclosure crisis was initiated by a deregulated
mortgage market and an increase in subprime mortgages. Subprime mortgages were
problematic because loans often surpassed property values, federal financing supported
creditors rather than lenders, and creditors were incentivized for subprime mortgages.>° The
foreclosure crisis exploited vulnerable and underserved populations by targeting them with
subprime loans.30: 51

Multiple studies have observed an association between foreclosures and poor health. In the
Massachusetts Framingham cohort, every additional foreclosure within 100 meters of a
participant was associated with a 1.7 mm Hag rise in systolic blood pressure.>? Residential
areas at higher risk for foreclosure had higher proportions of hypertension and
hypercholesterolemia than locations at lower risk for foreclosure in the Hispanic Community
Health Study/Study of Latinos.>3 In a study of four Western states, foreclosures were
disproportionately associated with higher rates of myocardial infarctions and strokes among
middle-aged Blacks compared to other ethnic groups.>* The foreclosure crisis is also linked
to worse adherence, increases in urgent elective visits, and worse psychological health.5® A
consequence of property foreclosures includes being evicted, which is likely to be
experienced by vulnerable and underserved populations. Most studies on evictions and
health examined mental health (stress, depression) followed by physical health conditions
(hypertension, obesity), and also reported that the threat of eviction (particularly during the
subprime crisis) had a detrimental effect on psychological well-being.23

Providing equitable housing opportunities may improve CV health.10 Providing affordable
housing has been associated with reduced Medicaid expenditures in one state.12 Multiple
interventions such as low-income housing tax credit and inclusionary zoning require further
study to address the potential impact on CV health.12
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NEIGHBORHOOD PHYSICAL AND SOCIAL ENVIRONMENT

Another important dimension of housing is a consideration of the broader neighborhood
context in which individuals and homes exist. Neighborhood environments have emerged as
strong predictors of CV health and well-being.2 56 The most robust evidence linking
neighborhood environments to CVD risk and outcomes is with neighborhood socioeconomic
disadvantage. Studies have consistently shown that individuals residing in economically
distressed neighborhoods (e.g., high % poverty and unemployment) have a higher incidence
of CVD risk factors (e.g., obesity, diabetes, and hypertension),>” CVD events [coronary
heart disease (CHD), stroke],* and CVD mortality.>8

More recently, there has been a shift in focus to the investigation of how specific features of
neighborhood built/physical and social environments impact CVD. Neighborhood built/
physical environment captures indicators of the design and physical attributes of a
neighborhood (e.g., residential density, street connectivity, traffic density), and the
availability of health-promoting or impeding resources (e.g., healthy food stores,
recreational facilities).>® Systematic reviews have identified extensive research documenting
associations between built environment indicators and cardio-metabolic factors.®? The
density of healthy and unhealthy food retail, walkability, and other urban design features that
define obesogenic environments, have been consistently associated with not only diet,
physical activity, and BMI/obesity, but also blood pressure, diabetes, and metabolic
syndrome. Fewer studies have linked these features to hard CVD outcomes, and among
these studies, associations between traffic-related exposures and incident CHD have been
documented.81 There is also research to suggest that greenness or level of vegetative
presence in a neighborhood may be protective for CV health as recent studies have shown
that higher levels of neighborhood greenness are associated with a lower incidence of type 2
diabetes, acute myocardial infarction, ischemic heart disease, and heart failure.52

The social environment, including the social processes, conditions, and relationships within
a neighborhood, may also affect CVD.59 One study found that lower police-reported crime
and higher overall neighborhood safety are associated with a lower incidence of obesity
(along with average BMI over time).83 Studies have also shown that neighborhood social
cohesion is protective against incident diabetes and stroke mortality.64 6

Given the strong evidence from observational studies on the link between neighborhood
socioeconomic, built/physical, and social environments and CVD, there is a need for
evaluation of interventions, programs, and policies designed to improve health to determine
if those improvements also improve CV outcomes. There has only been one randomized
trial, The Moving to Opportunities Study, to investigate the long-term benefits of moving
people out of disadvantaged neighborhoods and showed some improvements for cardio-
metabolic outcomes.56 Other quasi-experimental studies that have focused on evaluating
improvements in the food environment and walkability of the neighborhood have found
modest to no effects on diet, physical activity, and obesity.57 68 More research is needed to
better understand the levers of neighborhood change, and which levers are most important
for improving CV health.
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CONCLUSIONS

Housing is a major social determinant of CV health and well-being. This statement
summarized research that highlighted important pathways by which dimensions of housing
affect CV health and general well-being. This statement also showed there are gaps in the
scientific literature on housing and health and showed areas that need further exploration
(Table 1). Studies have primarily examined the associations of residential economic
environments with CVD risk and general health. However, few studies have examined the
extent to which important dimensions of housing (stability, quality and safety, affordability
and accessibility, and neighborhood social and built environment) contribute to CV health or
increased CV risk that shape inequities among racial/ethnic and socioeconomic groups. This
domain of SDH emphasizes the interplay of structural, social, economic, and psychosocial
factors and their impact on the association of housing with health.

This area of research informs us of the importance of each pathway in addressing health
inequities. We have shown that people who experience Aousing instability have poorer
physical and mental health outcomes than those who do not. Regarding the guality and
safety pathway, we have shown that numerous physical housing qualities are related to poor
health. In the affordability and accessibility pathway, we have shown that families who
experience foreclosures and other structural barriers limiting access to affordable housing
have poorer CV and self-rated health. Finally, for the neighborhood environment pathway,
we reported that favorable built environment resources are protective of CVD and correlated
with favorable health outcomes. Although each of the four pathways is presented as
mutually exclusive factors that independently affect CV health and well-being, we
acknowledge that these four pathways may potentially overlap, and thus, have a combined
impact that negatively affects CV health and well-being. We also acknowledge that housing
factors may also overlap with other SDH and have a synergistic impact on health. Future
work that examines the CV health effects that derive from the overlap and synergistic effects
between dimensions of housing and between housing and other SDH is warranted.

Table 1 displays specific research gaps and recommendations that should be considered in
the area of housing and health. For example, there is a need for intervention and prevention
efforts that consider each housing construct but also efforts that consider combined features
of each construct that will help to improve CV health inequities. Moreover, novel methods
should be developed that capture areas of housing that have not been considered in research
on housing as a SDH. A final recommendation is that there is a need for research to focus on
rural housing and health, as well as urban housing and health.

Although the majority of research we reviewed on housing and CV health and well-being
focuses on urban areas, these issues plague many rural places as well. Housing tends to cost
less in rural communities, but poverty rates are higher and more persistent, and access to
mortgage credit is more limited, leaving many families struggling to pay for housing.2” In
addition, although improvements have been made in recent decades, rural low-income
families often live in substandard conditions, homes with rodent problems, leaking roofs,
and inadequate plumbing and heating.89 As with urban families, these factors increase risk
of homelessness in low-income rural families.1> Given this brief snapshot of rural housing-
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health findings, it is clear that more comparative studies are needed that consider the CV
health implications of housing for urban and rural residents (Table 1). A more
comprehensive review of the CV health implications of living in rural areas is outlined by
Harrington et al. in the recently published AHA presidential advisory on rural health.”®

This statement has demonstrated that housing is an important SDH. While the theoretical
framework for this statement focuses on the segment of the SDH conceptual model that
addresses the pathway between housing conditions and CV health, we recognize that
housing conditions may be a direct driver of CV health and well-being, as well as
intermediate in the pathway between upstream social and economic disadvantages and
downstream CV health outcomes. Efforts to reduce and eliminate health disparities may
want to promote and consider multi-level housing interventions, particularly for vulnerable
and underserved populations. Efforts should also be made to consider prevention efforts that
promote optimal housing conditions that in turn contribute to ideal CV health outcomes. An
understanding of these and other dimensions of housing is important for purposes of key
stakeholders (healthcare, community development corporations, private businesses,
government) to formulate partnerships that would help to improve housing conditions in the
U.S., which will reduce and ultimately eliminate health inequities in housing. Finally,
engaging in public policy through voting and advocacy, community networking, and
population education will be integral in stabilizing the housing crisis.
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Figure 1. Four Pathways Connecting Housing and Health
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Note: Adapted with permission from Taylor.12 Adapted from the work of Braveman et al.,8
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Table 1.

Research Gaps and Recommendations for Housing and Health

Housing construct

Research gaps or recommendations

Stability

Increase efforts to measure primary and secondary CVD prevention and management in homeless
populations

Add questions on housing insecurity to health studies

Quality and Safety

Examine whether and how housing deterioration (structural features) impacts CV outcomes

Examine whether interventions that improve indoor air quality and energy efficiency impact
cardiometabolic risk factors and CVD

Affordability and
Accessibility

Continue efforts to understand the impact of gentrification on CVD

Evaluate CV health impacts of interventions designed to increase housing affordability and accessibility

Neighborhood
environment

Use quasi-experimental designs to evaluate CV impacts of interventions, programs, and policies
designed to improve neighborhood conditions

Examine how changes in neighborhood environments impact changes in CV health over time

All

Design interventions that address multiple features of housing

Develop comparative studies that consider health implications of housing for urban and rural residents
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