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Angela A. Aidala, PhD, Michael G. Wilson, PhD, Virginia Shubert, JD, David Gogolishvili, MPH, Jason Globerman, MSc, Sergio Rueda, PhD,
Anne K. Bozack, MPH, Maria Caban, PhD, MA, and Sean B. Rourke, PhD

Background. Accumulating evidence suggests responses to HIV that
combine individual-level interventions with those that address structural or
contextual factors that influence risks and health outcomes of infection.
Housing is such a factor. Housing occupies a strategic position as an in-
termediate structural factor, linking “upstream” economic, social, and cul-
tural determinants to the more immediate physical and social environments
in which everyday life is lived. The importance of housing status for HIV
prevention and care has been recognized, but much of this attention has
focused on homeless individuals as a special risk group. Analyses have less
often addressed community housing availability and conditions as factors
influencing population health or unstable, inadequate, or unaffordable
housing as a situation or temporary state. A focus on individual-level
characteristics associated with literal homelessness glosses over social,
economic, and policy drivers operating largely outside any specific in-
dividual's control that affect housing and residential environments and the
health resources or risk exposures such contexts provide.

Objectives. We examined the available empirical evidence on the as-
sociation between housing status (broadly defined), medical care, and
health outcomes among people with HIV and analyzed results to inform
future research, program development, and policy implementation.

Search methods. We searched 8 electronic health and social science
databases from January 1, 1996, through March 31, 2014, using search
terms related to housing, dwelling, and living arrangements and HIV and
AIDS. We contacted experts for additional literature.

Selection criteria. We selected articles if they were quantitative analyses
published in English, French, or Spanish that included at least 1 measure of housing
status as an independent variable and at least 1 health status, health care,
treatment adherence, or risk behavior outcome among people with HIV in
high-income countries. We defined housing status to include consideration of
material or social dimensions of housing adequacy, stability, and security of tenure.

Data collection and analysis. Two independent reviewers performed data
extraction and quality appraisal. We used the Cochrane Risk of Bias Tool for ran-
domized controlled trials and a modified version of the Newcastle Ottawa Quality
Appraisal Tool for nonintervention studies. In our quality appraisal, we focused on
issues of quality for observational studies: appropriate methods for determining
exposure and measuring outcomes and methods to control confounding.

Results. Searches yielded 5528 references from which we included 152
studies, representing 139 757 HIV-positive participants. Most studies were
conducted in the United States and Canada. Studies examined access and
utilization of HIV medical care, adherence to antiretroviral medications,
HIV clinical outcomes, other health outcomes, emergency department
and inpatient utilization, and sex and drug risk behaviors. With rare ex-
ceptions, across studies in all domains, worse housing status was in-
dependently associated with worse outcomes, controlling for a range of
individual patient and care system characteristics.

Conclusions. Lack of stable, secure, adequate housing is a significant
barrier to consistent and appropriate HIV medical care, access and ad-
herence to antiretroviral medications, sustained viral suppression, and risk
of forward transmission. Studies that examined the history of home-
lessness or problematic housing years before outcome assessment were
least likely to find negative outcomes, homelessness being a potentially
modifiable contextual factor. Randomized controlled trials and observa-
tional studies indicate an independent effect of housing assistance on
improved outcomes for formerly homeless orinadequately housed people
with HIV. Housing challenges result from complex interactions between
individual vulnerabilities and broader economic, political, and legal
structural determinants of health. The broad structural processes sus-
taining social exclusion and inequality seem beyond the immediate reach
of HIVinterventions, but changing housing and residential environments is
both possible and promising. (The full article is available online. Am J Public
Health. 2016;106:95, e1-e23. doi:10.2105/AJPH.2015.302905)

PLAIN-LANGUAGE SUMMARY

We conducted a systematic review of the
empirical evidence on the role of housing status for
medical care and health outcomes among people
with HIV infection. We searched 8 electronic
databases and contacted experts for studies pub-
lished through March 2014. We included quan-
titative studies with at least 1 measure of housing
status as an independent variable and 1 health status,
health care, treatment adherence, or risk behavior
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outcome among people with HIV in high-income
countries. We identified 152 studies: 2 randomized
controlled trial housing interventions, 64 cohort or
case—control studies, and 86 cross-sectional studies.
Findings demonstrate that unstable or inadequate
housing and homelessness are associated with

differential utilization of HIV care, reduced treat-
ment effectiveness, and HIV transmission risk

behaviors, controlling for a range of individual and
care system characteristics. Improved housing
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appears to improve access and retention in care and
clinical and other outcomes. Evidence supports
considering housing status as a contextual factor that
influences consistent, appropriate HIV medical
care, adherent antiretroviral medications use, and
sustained viral suppression. Interventions addressing
housing needs potentially will improve health
outcomes for people with HIV, reduce trans-
muission, reduce HIV-related health disparities, and
move us closer to ending AIDS.
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As global, national, and local HIV re-
sponses evolve from emergency initia-
tives focused primarily on treatment access to
longer-term strategies for chronic disease
management, increasing attention is paid to
structural and contextual factors that may affect
treatment effectiveness. Accumulating evi-
dence suggests the promise of multifaceted
approaches to the HIV epidemic that combine
individual-level interventions with those that
address community and societal influences on
risks for and health outcomes of infection.'™
a struc-
tural intervention to change policy and practice
by increasing the availability and use of HIV
testing and providing universal access to treat-

>

A case in point is “test and treat’

ment for people diagnosed with HIV infection.
This approach aims to improve the health and
longevity of people with HIV and to reduce the
potential for ongoing HIV transmission by
reducing the level of the virus in the blood to an
undetectable level.* However, test and treat will
work only if engagement in treatment is timely
and sustained, with strict adherence to anti-
retroviral (ARV) medications over time.

Evidence suggests that this is not accom-
plished for most people with HIV, with sub-
stantial fall-off observed at each stage of the care
continuum: diagnosis, linkage to care, retention
in care, access to ARV therapy, adherence to
treatment regimen, and viral suppression. For
example, the US Centers for Disease Control
and Prevention estimates that fewer than half of
all persons with HIV in the United States are in
medical care and that only 30% have an un-
detectable viral load, to the detriment of their
own health and the promise for reduced
transmission.””’

The HIV care continuum is useful for
identifying opportunities to address contextual
factors that pose barriers to sustained engage-
ment in care and treatment success. Housing
status is such a factor. Housing occupies a stra-
tegic position as an intermediate structural
factor, linking upstream economic, social, and
cultural determinants to the more immediate
physical and social environments in which we
carry out our day-to-day lives.*'°

Housing comprises more than just physical
shelter. Where we live is where our personal,
social, and economic lives come together.
People who lack stable, secure, adequate
housing lack a protected space to maintain
physical and psychological well-being—finding

themselves consistently in stress-producing
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environments with consequences for

mental health and immunological functioning.
The press of daily needs can be a barrier to the
use of available services. Home structures the
private sphere: the lack of stable housing is

a barrier to forming and maintaining stable
intimate partner relationships and networks of
social support.

The importance of housing status and living
conditions for HIV prevention and care has been
the subject of a growing body of research. Much
of this attention, however, has focused on “the
homeless” as a special risk group. Less often,
analyses have addressed community housing
availability and conditions as a factor influencing
population health or unstable, inadequate, or
unaffordable housing as a situation or temporary
state that people may experience."!

Although it is important to understand and
address the needs of people who are homeless,
literal homelessness is merely the most extreme
among a range of unstable and inadequate living
arrangements that can compromise health.'*™'*
People who are homeless have higher rates of
HIV than do people who are stably housed, >
but people who are HIV positive are also at
increased risk for inadequate or unstable
housing and housing loss.'” " Poor health, loss
of income, stigma, and policy restrictions on
housing assistance for people with drug use or
incarceration histories, as well as preexisting
social disadvantage, make it difficult if not
impossible for many people with HIV to secure
or maintain adequate housing.10

The US Department of Housing and Urban
Development Office of HIV/AIDS Housing
recently reported that in the United States an
estimated 145 366 people living with HIV
(a number equal to 12% of all HIV-positive
people in the United States) have a current
unmet housing need; of these 44% needed
ongoing assistance to pay rent, 36% sought

a supportive housing placement, and the re-
mainder required short-term emergency assis-
tance to secure or maintain housingm A focus
on individual-level characteristics associated
with literal homelessness and its health correlates
glosses over social, economic, and policy drivers
operating largely outside any individual’s con-
trol that affect housing and residential envi-
ronments and the health resources or risk
exposures such contexts provide.

We systematically examined the empirical
evidence on the association between housing,
medical care, and health outcomes among
people with HIV, and we have presented results
to inform future research, program develop-
ment, and policy implementation.

METHODS

We searched 8 electronic databases
(MEDLINE, PsycINFO, HealthSTAR,
EMBASE, Sociological Abstracts, Social Sci-
ence Abstracts, CINAHL, and the Cochrane
Library) using the following set of search terms:
(housing OR dwelling OR homeless OR
homelessness OR living accommodation OR
residence OR residential) AND (human im-
munodeficiency virus (HIV)) OR (acquired
immune deficiency syndrome) OR (people
with AIDS (PWA)) OR (people with HIV or
AIDS (PWHA)) OR (people living with AIDS
(PLWA)) OR (people living with HIV or
AIDS (PLWHA)). We searched databases
from January 1, 1996, through March 31,
2014, with no other search limits. We also
searched a resource database developed for the
North American Housing and HIV/AIDS
Research Summit series,”! reviewed un-
published reports known to the study in-
vestigators, and contacted experts in the field to
identify additional literature.
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Study Selection

Two reviewers independently assessed all
titles and abstracts we retrieved through the
search strategy using a priori inclusion and
exclusion criteria. We selected articles if they (1)
included people with HIV in the sample, and (2)
included at least 1 measure of housing status as
an independent variable and at least 1 of the
following outcomes as a dependent variable:
health status, access to or utilization of health
care, or risk behaviors. We included only studies
of people living with HIV in high-income
countries and excluded case studies, qualitative
studies, and articles published in languages other
than English, French, or Spanish.

Consistent with Leaver et al.,*> we broadly
defined housing status to include consider-
ation of material or social dimensions of
housing adequacy, stability, and security of
tenure. We included any measure of home-
lessness, unstable or stable housing, quality of
housing, or affordability. We also broadly
defined health-related outcomes, including
HIV clinical health outcomes (CD4 count,
viral load, mortality), other health outcomes
(non-HIV conditions, physical and mental
health functioning, quality oflife), health care
and treatment variables (access to treatment
and care, health service utilization, adherence
to treatment), and HIV sex and drug using
behaviors.

We retrieved full-text articles that at least 1
reviewer classified as either include or unclear.
Two reviewers then independently assessed
each article using the same selection criteria.
Any disagreements between reviewers were
resolved by consensus and, if that failed,

a third independent reviewer.

Data Extraction and Quality
Appraisal

One reviewer completed data extraction
from included articles and then another re-
viewer independently checked it. For each
included study, we extracted study charac-
teristics (e.g., study year and location), study
aims or objective, methodological design,
sample recruitment, sample characteristics,
details about the independent (housing status)
and dependent (health outcomes) variables,
and key findings as they relate to housing
status.

We conducted quality assessments (QAs)
of each included study. For randomized
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controlled trials (RCTs), we rated studies
using the Cochrane Risk of Bias Tool, which
classifies trials as having a low, unclear, or high
risk of bias.”>** We assessed the quality of
nonintervention studies using a modified
version of the Newecastle Ottawa Quality
Assessment Tool> by adopting specifications
used in previous reviews of housing-related
studies that encompassed diverse study designs
and extreme heterogeneity in conceptuali-
zation and measurement of housing status and
outcomes.?*> Our QA protocol focused on
universal issues of quality in observational
studies, including appropriate methods for
measuring exposure and outcomes and
methods to control confounding. We eval-
uated each study on these 3 domains, judging
each study within each domain on a quality
continuum with 3 levels (good, fair, poor).
We rated the approach to measure ex-
posure in a study “good” if it used a clear and
replicable definition of housing status that
included reference to 1 or more defined
component of housing (aspects of dwelling
context, personal assets, or housing
quality) and a time specifier (e.g., within
the past 6 months). A rating of “good”
for outcomes under investigation required
objective measurement (e.g., record
linkage, diagnosis made by clinician,
laboratory finding) or use of validated self-
reported measures. We developed a guide to
rating measures for each outcome domain.
We rated the method to control confounding
(i.e., between cases and controls and exposed
and not exposed study participants) “good” if
the study used appropriate analytic methods
with adjustment for confounding, including
at least 1 indicator of socioeconomic status
(e.g., income, income source, work status,
education) and 1 behavioral health indicator
(e.g., substance use, mental health symptoms).
Because poverty affects both access to
stable housing and health outcomes among
people with HIV, an analysis of the role
of housing requires multivariate models
that include socioeconomic indicators as
potential confounders. Likewise, mental illness
and substance abuse are known predictors of
both homelessness and unstable housing and
health outcomes. Detailed instructions for QA
ratings as good, fair, or poor along with a listing of
QA ratings for all included articles are available as
a supplement to this article at http://www.ajph.
org.
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RESULTS

Our searches yielded 5528 references from
which we included 152 studies. These con-
sisted of 2 RCTs,2%% 64 studies with a
longitudinal design (55 prospective cohort
studies,'** ! 6 retrospective cohort
studies,®>®” 3 case—control studiess&go), and
86 cross-sectional studies.”' "> The studies
included 143 404 participants of whom
139757 were HIV positive. Study sample sizes
ranged from 20 to 28 817 (at baseline). Most
studies (n = 112) were conducted in the United
States, with the rest conducted in Canada
(n=27), France (n=7), Spain (n=3), and
1 each in Italy, Finland, and South Korea. Our
study selection process is summarized in
Figure 1.

Opverall, findings from included studies
show that worse housing (i.e., stability, struc-
ture, or quality of housing) is associated with
poorer access to and engagement in health care
and treatments, lower adherence to ARV
therapy, worse health outcomes, and higher
rates of HIV risk behaviors. Only 8 of 152
studies reviewed did not find that worse
housing status was associated with poorer
medical care or health out-
comes, HABTOTTSTIIB22125 N1 1] ascocian
tions were statistically significant; however,
methodological considerations limit substantive
interpretation of nonsignificant findings.

R elatively few studies (29%) were designed
specifically to examine the role of housing
status on outcomes, and many studies were
underpowered to show statistical significance
(e.g., Martin’?). The range of housing situa-
tions in some studies was restricted, comparing
people with HIV who were literally homeless
to those in unstable or inadequate housing,
with no “good” housing comparison (e.g.,
Riley et al.**). Studies that measured housing
status at a single earlier point in time, sub-
stantially before outcome assessment, were
limited by possible unmeasured crossover
because people who were stably housed lost
their housing and their formerly homeless
counterparts may have gotten housing needs
resolved (e.g., Anema et al.®).

We assessed both RCTs as having a risk of
bias because of lack of blinding. However,
blinding was not possible because the in-
tervention consisted of providing permanent
housing assistance. We rated 41 studies (27%)
“poor” on 1 or more of the 3 QA domains.
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Titles and abstracts identified through
database searching
(n=5528)

(n=13)

Studies identified through experts

Identification

Screening

Eligibility

Included

A 4 A 4

References after duplicates removed
(n=5289)

A 4

References screened
(n=5289)

A 4

A 4

Full-text articles assessed

References excluded (did not
meet selection criteria)
(n=4016)

A4

for eligibility
(n=1273)

A 4

Studies included in
qualitative synthesis
(n=152)

Full-text articles excluded:
Did not meet selection
criteria
(n=1109)

Unable to locate full text
(n=12)

FIGURE 1—Flow Diagram Documenting Systematic Search Conducted to Identify Included Studies: 1996-2014

Studies received a “poor” rating primarily for
undefined or ill-defined housing status and
secondarily for lack of adjustment for con-
founders. We excluded all studies from further
discussion that did not rate “good” or “fair” on
all criteria; we have provided descriptive details
for all included studies (Appendices 2 and 3,
available as a supplement to this article at
http://www.ajph.org). Table 1 summarizes
the results of the 111 studies (2 RCTs, 50
cohort or case—control studies, 59 cross-
sectional studies) that we gave a quality rating
of “good” or “fair” on all QA domains.

We grouped studies according to 6 out-
come domains (some studies examined more
than 1 outcome domain):

1. HIV health care access and utilization
(n=135),
2. adherence to ARV treatment (n = 30),
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3. HIV clinical health outcomes (n =27),

4. other health outcomes (n=27),

5. emergency department (ED) and in-
patient use (n=13), and

6. HIV risk behaviors (n = 22).

For each outcome domain, we have
provided the proportion of studies that found
poorer housing to be associated with poorer
outcomes and the proportion of findings that
are statistically significant in adjusted models.
If any finding among multiple outcomes
within the same domain was statistically sig-
nificant, we classified the study as having
a statistically significant association with
a negative outcome in that domain area. For
example, if the adjusted odds ratio (AOR)
for viral load was statistically significant but
the AOR for CD4 was not, we classified the
study as showing a statistically significant

association between housing status and an
HIV clinical health outcome. Table 1
summarizes the number of studies in each
outcome domain by study design.

Table 2 provides a summary of the char-
acteristics and findings from each of the
studies with longitudinal design that we rated
“good” or “fair” on all QA criteria. We have
provided detailed information regarding
study design, sample, measures, and outcomes
for all 152 included studies (data available as
a supplement to this article at http://www.
ajph.org) organized by author within year
of publication.

HIV Health Care Access and
Utilization

Thirty-five studies examined housing
status and HIV health care access or
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TABLE 1—Association of Homeless, Unstable, or Inadequate Housing Status With Negative

Outcomes Among People With HIV/AIDS: 1996-2014

Study Design

RCT Housing Cohort or Case-Control Cross-Sectional Total
Interventions Studies Studies Studies
Health care access and
utilization®

Negative outcome® 1 9/11 3/23 35

Statistically significant® 0/1 9/ 20/23 29/35

% significant 0.0 81.8 87.0 82.9
Antiretroviral adherence

Negative outcome 0/1 10/11 18/18 30

Statistically significant 0/1 9/11 15/18 24130

% significant 0.0 81.8 83.3 80.0
HIV clinical health outcomes®

Negative outcome 202 13/15 9/10 21

Statistically significant 22 10/15 8/10 20/21

% significant 100.0 66.7 80.0 74.1
Other health outcomes’

Negative outcome 1M 8/8 17/18 27

Statistically significant 1N 8/8 16/18 25027

% significant 100.0 100.0 88.9 92.6
ED visit or inpatient stay?

Negative outcome 1N i 5/5 13

Statistically significant 1 6/7 5/5 12/13

% significant 100.0 85.7 100.0 92.3
HIV risk behavior"

Negative outcome 1N 8/9 12/12 22

Statistically significant 0/1 8/9 10/12 18/22

% significant 0.0 88.9 83.3 81.8

Note. ED = emergency department; PWH = people with HIV or AIDS; RCT =randomized controlled trial.
Articles were “good” or “fair” on all quality assessment ratings (n=111); number of articles across outcome
domains adds to more than the number of included studies because some addressed multiple outcomes.

?Regular source of HIV care, number of visits for HIV care, care meets clinical practice standards.
bWworse outcomes for homeless and unstably or inadequately housed PWH than for other PWH in studies

that considered this outcome.

Statistically significant association of worse housing status with negative outcomes.

dadherence to antiretroviral medication regimen among those prescribed antiretroviral medication.
®Viral suppression, viral load, CD4 count, and mortality.

fNon-HIV conditions, physical and mental health functioning, health quality of life.

9ED visit, hospital admission, inpatient days, for any reason.

PSexual or drug use risk behaviors.

utilization: 1 RCT, 11 cohort or case—
control studies, and 23 cross-sectional
studies. Although indicators of appropriate
care varied, considering timely entry into
care, retention in care, number of HIV
primary care visits, and ARV medication
use, 29 of the studies reported statistically
significant associations between unstable
housing and not receiving appropriate HIV
care. Along every step of the care
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continuum, people with HIV who are
homeless or have other housing needs are
less likely to be engaged in care than are
their counterparts without housing
challenges.

Multiple studies on the basis of
general samples of people with
HIV!7:294649.71,100,148,175 0 1 oo o ged
targeting substance using, recently in-
carcerated, or other socially marginalized
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" 38,42,44,72,103,110,149,152
HIV-positive people

found that poorer housing status was associ-
ated with lack of regular visits for HIV pri-
mary care. Conversely, several studies found
that receipt of housing assistance or other
services that improved housing was signifi-
cantly associated with routine use of primary

. 17.29.42,44,176
health care services. ?

For example,
a study of housing status, housing assistance, and
medical care utilization among a large proba-
bility sample (n=1661) of people living with
HIV in New York City demonstrated a strong
and consistent relationship between housing
need and remaining outside HIV medical
care."”

Overall, 70% of the sample had 1 or more
episodes of housing need during the 12-year
study period (1994-2006). In separate mul-
tivariate analyses, housing status (past 6
months) was among the strongest predictors
of accessing HIV primary care, maintaining
continuous care, receiving care that met
clinical practice standards, and entry into HIV
care among those outside the health care
system. In addition, housing assistance in-
creased access and retention in medical care
and appropriate treatment. The relationship
between housing status and medical care
outcomes remained, controlling for client
demographics, health status, insurance cov-
erage, co-occurring mental illness, problem
drug use, and the receipt of supportive ser-
vices to address co-occurring conditions.

Access to ARV medications is
a crucial component of HIV medical
care. Unstable or inadequate housing is
one of the most important factors
limiting uptake of ARV medications, re-
gardless of insurance or payer status or
other health services consider-

37,46,52,103,117,142,161 -
°* In a multisite

ations.
study of HIV-positive injecting drug users in
primary care, those with stable housing had
double the odds of ARV medication use than
did those in care but without stable hous-
ing.>” In a large surveillance study, all in-
dividuals reported with AIDS to the San
Francisco Department of Public Health
between 1996 and 2001 were followed
through 2006.

People who were homeless at AIDS di-
agnosis were significantly more likely to delay
or never initiate ARV treatment; neighbor-
hood socioeconomic characteristics affected
ARY initiation but housing status was

Aidala et al. Peer Reviewed Systematic Review e5
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independently associated with ARV medi-
cation use, controlling for disadvantaged
neighborhood context.*® Numerous studies
from a multisite initiative in the United States
designed to enhance links to HIV primary
care in jail settings and after release found that
homelessness or precarious housing before
and after incarceration was associated with not
having a regular HIV provider or not being on
ARV medications.'* 11!

Adherence to Antiretroviral
Therapy

Adherence to the ARV medication regimen
is crucial for the health of people with HIV.
Thirty articles examined housing status and
ARYV adherence. Of these, 24 reported sig-
nificantly lower adherence among those who
were homeless or unstably housed. The asso-
ciation between unstable housing and poor
adherence has been documented in the United
States and other countries since the early days of’
ARYV therapy. For example, unstable housing
and stable but poor housing conditions were
the strongest predictors of nonadherence in
a 1997 study of HIV-positive patients recei-
ving care from 47 specialized HIV clinics in
France (AOR = 2.70; 95% confidence interval
[CI] = 1.20, 6.08; and AOR =1.71; 95%
CI=1.01, 2.92, respectively).”> More
recently, homelessness (sleeping in a shelter
or on the street in the past 90 days vs
maintaining residence in other temporary
or marginal housing arrangements) was
associated with ARV nonadherence in a
community-recruited cohort of people
living with HIV in San Francisco followed
from 2007 to 2010 (AOR =1.55;
95% CI=1.04, 2.32).”" Numerous
studies in Canada have found similar

13,58,84,85,102
patterns.

HIV-Related Clinical Health
Outcomes

A total of 27 articles rated “fair” or “good”
on all QA domains examined HIV-related
clinical health outcomes (e.g., CD4 count,
viral load, HIV-related symptoms, opportu-
nistic infections, mortality). Of those, 20 found
that worse housing status was associated with
worse health outcomes for people with HIV.
Both ofthe RCT housing interventionsand 13
of 15 longitudinal studies reported significantly
worse HIV-related clinical health outcomes

e16 Systematic Review Peer Reviewed Aidala et al.

among people with HIV who were homeless
or unstably or inadequately housed than
among comparable study participants with
safe, secure, appropriate housing.

Six prospective cohort studies®*#>-#6-6469.79
and 2 case—control studies™ "’ examined
mortality. Five of these studies found home-
lessness to be associated with an increased risk
of premature mortality. One study compared
the differential mortality risk of people with
HIV who were homeless at baseline (on the
streets or in a shelter) with those who were
unstably housed but not literally homeless at
baseline and found that mortality rates were
high among both subsamples.** Studies that
examined housing status as a time-varying
variable found the strongest associations be-
tween housing status and mortality risk. An
early study by Lieb et al.”’ found that
homelessness during the 12 months before last
clinic visit increased the risk of mortality almost
10-fold (hazard ratio [HR] =9.98; 95%
CI=2.34, 42.5) in a multivariate model
controlling for demographics, behavioral
health, CD4, and HIV treatment variables.
Walley et al.** found that recent (past 6
months) homelessness was independently as-
sociated with higher risk of mortality among
HIV-positive adults with current or past
problem alcohol use (HR =2.92; 95%
CI=1.32, 6.44), controlling for a range of
other time-varying or baseline variables.

A study examining the effect of home-
lessness and housing assistance on mortality
used an HIV surveillance registry to identify
homeless and housed people diagnosed with
AIDS between 1996 and 2006 matched with
a housing database of homeless people who
received supportive housing after their AIDS
diagnosis. Homelessness at AIDS diagnosis
significantly increased the risk of death over
a 5-year period (adjusted hazard ratio [AHR]
=1.20; 95% CI=1.03, 1.41).*° However,
formerly homeless people with AIDS who
obtained supportive housing had a lower risk
of death than those who did not
(AHR = 0.20; 95% CI=10.05, 0.81).

Seventeen studies examined plasma viral
load, CD4 counts, or other clinical markers of
HIV disease progression. An RCT in the
United States examining access to immediate
rental assistance versus standard care for 630
formerly homeless or unstably housed people
with HIV found no differences in detectable
viral load or CD4 T-cell count below 200 after

18 months; however, substantial crossover
limited power in the intent-to-treat analyses.
Using an as-treated analysis, the authors found
that participants who continued to experience
homelessness during follow-up had 2.5 times
the odds of having a detectable viral load,
compared with those with no homeless ex-
perience.”® The other RCT included in our
review provided immediate housing and in-
tensive case management to people with HIV
who were homeless at hospital discharge. At 12
months, median viral loads were significantly
lower in the intervention group and a greater
proportion of intervention group members
reached the primary endpoint of survival with
intact immunity (CD4 T-cell 2200 and viral
load < 100 000).>”

Homelessness or unstable or inadequate
housing was linked to higher viral loads and
failure to attain or sustain viral suppression or
low or declining CD4 count in 15 of 17
prospective cohort or cross-sectional stud-

g, 38:5058,60.66.71,82.92,99,102.114,129,137.150.161 1|

a large surveillance survey conducted in

19 geographic areas in the United States, people
with HIV who were homeless had significantly
lower odds of viral suppression than did those
who were housed; and housing status remained
a significant predictor of most recent viral load,
controlling for demographic, socioeconomic
status, and drug and alcohol use variables
(AOR = 0.69; 95% CI=0.48, 0.99).'°!

In a prospective cohort study of
community-recruited injection drug users in
Vancouver, Canada, recent (past 6 months)
homelessness was inversely and significantly
associated with time to viral suppression
(HR =0.56; 95% CI =0.40, 0.78) and was
independently associated with lower likeli-
hood of achieving viral suppression fol-
lowing initiation of treatment, adjusting for
a range of covariates including year of ARV
initiation and baseline viral load
(AHR = 0.60; CI=0.43, 0.84).>® Studies in
the Canadian context with universal access
to health care highlight the effect of housing
status on HIV health outcomes independent

. . 58,102
of insurance or payment barriers.

Other Health Outcomes
Twenty-seven articles looked at other
health outcomes, of which 25 reported
that homelessness or unstable or
inadequate housing was associated

AJPH January 2016, Vol 106, No. 1



with significantly poorer outcomes on

1 or more indicators of physical or mental
health functioning and quality of
life,3947:57,59.8092, 146,161,167 11 1 o1 ealth
symptoms or diagnoses,>*10%1#7136:137.161
diagnosed physical health comorbidities such
as hepatitis C and tuberculosis, *>>*5%106-144:159.161
All but 1 of 10 studies that examined health-
related quality of life using the Medical Outcomes
Study SF-36'7"""® or similar standardized in-
struments reported strong associations between
worse housing and worse health-related quality of
Jife 39:47.5759.8092.147.161

Rourke et al.>” conducted the most
comprehensive examination of multiple
dimensions of housing and quality of life.
The study examined associations between
material (adequacy of space, light, heating,
etc.), meaningful (identification, satisfaction,
and pride in home), and spatial (features of
neighborhood, including proximity to ser-
vices) dimensions of housing and health-
related quality of life among 502 people
with HIV living in Toronto, Canada,
and demonstrated the influence of
different housing dimensions on both physical
and mental health-related quality of life
in cross-sectional and longitudinal
analyses, controlling for a wide range of
covariates.

A community-based research study of
homeless or marginally housed people with
HIV in San Francisco examined physical and
mental health functioning among HIV-
positive adults. Unmet subsistence needs
(indicated by reported difficulty gaining ac-
cess to housing, a place to sleep, a bathroom,
or sufficient food or clothing) had the largest
effect on changes in Medical Outcomes Study
SF-36 mental health scores among women,
and any experience sleeping on the streets in
the past 90 days further reduced mental health
functioning scores.’

All studies that examined the association
between housing status and hepatitis C
found that homelessness or unstable
housing was associated with elevated rates
of HCV infection in both US™>*'%" and
Canadian'"*"** contexts.

Emergency Department Visits and
Inpatient Hospital Stays

ED and hospital inpatient visits are
often a marker for poor chronic care

January 2016, Vol 106, No. 1 AJPH

management as well as a matter of concern
regarding inefficient treatment and un-
necessary medical care costs. Twelve of 13
“good” or “fair” rated studies examining
acute care services found that people with
HIV in unstable living arrangements or who
were homeless had higher utilization of
hospital-based ED or inpatient care than
did people with HIV who were stably
housed. Findings were consistent regardless
of study design and whether a study focuse-
d on specific at-risk populations (impov-
erished, alcohol or drug abusing, injection

30,32,38,44,72,75,120
or a general

drug user)
sample using comprehensive surveillance or
insurance data systems (Medicaid, Veterans
Administration), ! #8161-175

Masson et al.*” examined factors affecting
service use over a 2-year period among
a sample of people diagnosed with HIV and
substance use disorder. People with homeless
experience had 92% more ED visits and 113%
more inpatient admissions than did those with
no homeless experience. Several studies
compared acute care use among people with
HIV who were literally homeless with those
in marginal housing situations and found what
appears to be a dose effect; that is, HIV-
positive individuals who were literally
homeless had more acute care use than did
those who were unstably or inadequately
housed but not literally homeless.*®7%12°

In a probability sample of homeless and
marginally housed people with HIV recruited
from shelters, free food programs, and
single-room occupancy hotels, any nights
homeless on the street in the past 90 days was
one of the strongest predictors of acute care use
in multiple logistic regression (AOR = 4.21;
95% CI=1.08, 16.41)."*" Among formerly
homeless or unstably housed participants in
a housing intervention, in as-treated analysis,
literal homelessness (1 or more nights homeless
in the past 6 months) was significantly asso-
ciated with receiving care in an ED.*

HIV Risk Behaviors

Eighteen of 22 included articles examining
housing and sex or drug risk behaviors among
people with HIV found statistically significant
associations between housing need (home-
lessness or unstable or inadequate housing)
and risk behaviors for forward transmission of
infection. Sexual risk behaviors examined

Aidala et al.
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included number of partners, sex with status
unknown or HIV-negative partners, con-
domless sex, and exchanging sex for money,
drugs, or a place to stay. Problem drinking and
any illicit drug use as well as injection drug use
behaviors were considered drug-related risk
behaviors because substance use may reduce
users’ inhibitions to engage in risky sexual
practices.”g’m()

A collaborative study designed to examine
the relationship between housing and drug
and sexual risk behaviors among people with
HIV used pooled data from more than 2000
clients receiving services at 16 programs
participating in a national multisite service
integration project.”! In separate adjusted
models, the odds of recent drug use, needle
use or sex exchange at the baseline interview
were 2 to 4 times as high among unstably
housed HIV-positive clients as among those
with stable housing. Follow-up data collected
6 to 9 months after baseline showed that
change in housing status was associated with
change in risk behaviors. People whose
housing status improved between baseline
and follow-up significantly reduced their risks
of drug use, needle use, needle sharing, and
unprotected sex by half compared with in-
dividuals whose housing status did not
change.”' For clients whose housing status
worsened between baseline and follow-up,
odds of recently exchanging sex were more
than 5 times as high than for clients whose
housing status did not change.>' Homeless-
ness, unstable housing, or housing loss was
also associated with an increased risk of
problem alcohol or drug use or relapse among
former users 33-96:98:161,164,170,172

A large-scale US behavioral survey of 8000
adults recently diagnosed with HIV docu-
mented the relationship between drug use
and risky sex behaviors among those who
were homeless.'”’ Homeless people living
with HIV had higher rates of both drug use
and risky sexual behaviors than did those who
were housed. Homeless respondents who
were sexually active reported a greater
number of sexual partners in the past 12
months, were more likely to exchange sex for
money or drugs, and were nearly twice as
likely to engage in unprotected anal or vaginal
sex with an unknown status partner. Sexual
risk results remained significant after con-
trolling for alcohol and drug use and other
potentially confounding factors.
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Other studies have shown that homeless-
ness or unstable or inadequate housing is
associated with higher rates or greater fre-
quency of risky sex among women, men

35,36
and men

sexually active with women,
who have sex with men.”*'"* A recent ret-
rospective, cross-sectional analysis of clinical
cohort data examined patterns of high-risk
sexual behavior, detectable viral load, and
antiretroviral resistance to identify factors
associated with the potential transmission of
drug-resistant HIV."'* People with HIV who
experienced homelessness after their HIV
diagnosis had relatively high rates of un-
protected sex and were significantly more
likely to have AR V-resistant HIV mutations
(71%) than were patients with no homeless
experience (P<.01). Homelessness was as-
sociated with a greater risk of transmitting
drug-resistant HIV because of the rates of
unprotected sex, detectable viral load, and
drug-resistant HIV (adjusted prevalence ratio
[APR] =2.20; 95% CI=1.16, 4.18).

DISCUSSION

We found strong evidence that the lack of
stable, secure, adequate housing is a significant
barrier to consistent and appropriate HIV
medical care, HIV medical access, and ad-
herence to ARV treatment; sustained viral
suppression; and reduction of HIV risk be-
haviors. Although specific indicators of
housing status vary across studies, “worse”
housing status is associated with less than
optimal engagement and utilization of HIV
medical care or poorer health outcomes,
controlling for a range of individual patient
and care system characteristics.

Studies that considered outcomes associated
with a history of homelessness or problematic
housing some years earlier (e.g., homeless or
unstably housed at HIV diagnosis or cohort en-
rollment) were least likely to find associations
between housing status and medical care or health
or HIV risk behavior outcomes. Such a lack of
association is consistent with understanding
homelessness or inadequate housing as a structural
or contextual factor affecting HIV-related out-
comes—a temporary situation or state that people
may pass through, rather than a trait or fixed
characteristic of a person. Evidence from 2 RCTs
supports a large body of evidence from obser-
vational cohort studies that receiving housing

e18 Systematic Review Peer Reviewed Aidala et al.

assistance or other services that improve housing
status has an independent, direct impact on im-
proved medical care and health outcomes for
formerly homeless or unstably or inadequately
housed people with HIV.

There has been both an increase in
quantity and improved quality of studies
published since the first systematic review of
the literature on housing and HIV published
in 2007.>> However, some methodological
challenges remain. There continues to be
a lack of consistency with regard to specific
indicators of housing status that limits com-
parisons across studies. The great majority of
included studies (78%) used a dichotomized
indicator of housing status—most often
“homeless” versus “not homeless”—which
limits examination of possible differences in
outcomes associated with different material,
social, emotional, and moral dimensions of
housing status. '8!

People with HIV who are literally homeless
tend to, but do not always, have worse outcomes
than do those who experience other housing
challenges. For example, staying in a shelter for
homeless persons provides an organizational
setting where services (meals, case management,
medical care) can be provided; transient couch
surfing—temporarily doubling up with different
people—may avoid literal homelessness but is
associated with its own stresses, vulnerabilities,
and service needs that are often hidden from the
purview of service providers.

None of the studies we reviewed included
empirical investigation of possible pathways or
mechanisms by which housing or lack of
housing may affect health for people with HIV.
Few studies used probability sampling ap-
proaches that followed individuals over time as
they might move into and out of different
housing situations. There is a decided lack of
well-designed housing intervention studies—
interventions to address lack of stable and ade-
quate housing or to prevent housing loss. With
the exception of 2 RCTs that provided housing
assistance along with supportive services,”**’
interventions among included studies that were
designed to improve outcomes for homeless
people living with HIV evaluated services such as
adherence or risk reduction counseling or patient
navigation without directly addressing housing
needs. Research is needed to better understand
different dimensions of housing that may be
protective or problematic with regard to optimal
outcomes for people with HIV. Research is

also needed to examine diftferent models and
levels of housing assistance, to inform the
development of housing interventions.

Strengths and Limitations

This systematic review has several
strengths. The methods we used are robust
with regard to search strategies for identifying
studies. The process for determining eligi-
bility and quality appraisal followed an a priori
protocol. Two independent reviewers quality
appraised all the identified studies. The details
from the 152 eligible studies are available as
a supplement to this article at http://www.
ajph.org. Because of the lack of a standard
definition of housing status, details of the
definition of housing status have been in-
cluded for each study.

There are also some limitations. We included
only studies based in high-income countries. Gray
literature searches were limited; thus we may have
missed some potentially relevant studies grounded
on empirical research reports but not formally
published. Because of the number of eligible ar-
ticles, we limited discussion of specific studies to
a few examples within each outcome domain.

Implications

We found strong evidence demonstrating
that homelessness and unstable or inadequate
housing are inconsistent with the sound medical
management of HIV. Thus, interventions
meeting the housing needs of people with HIV
can significantly improve their connection to
HIV care, adherence to treatment, and health
outcomes. Sustained engagement in HIV care
and adherent ARV medication use are also
essential to realizing the prevention benefits of
treatment. Theoretical decreases in HIV in-
cidence from expanded ARV treatment access
must be viewed with caution because of the
contextual and behavioral factors that present
barriers to long-term eftectiveness in real-world
settings.> 152183

Our results support the position of the
National HIV/AIDS Strategy for the United
States'®* and Ontario’s HIV/AIDS Strategy to
2025" and the recommendations of the In-
ternational Association of Physicians in AIDS

'8¢ \which stress the importance of

Care,
addressing the housing needs of people living
with HIV as a necessary component in efforts to
achieve individual- and population-level

medical care, health, and prevention goals,
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including reducing disparities. As the Ontario
strategy notes, we can stop new infections and
reduce HIV-related illness only when we focus
on both the health of people with HIV and the
broader structural factors driving the epidemic,
including socioeconomic inequities, multiple
forms of discrimination and oppression, the lack
of adequate housing, and other basic human
needs.'®

Housing interventions for homeless and
unstably housed persons with HIV and
other chronic illness are also receiving
growing attention as a potential health care
cost containment strategy. Although
outside the scope of our analysis, separately
published reports from both RCTs
included in our review found that public
spending on the examined housing in-
terventions for people with HIV was cost-
effective or even cost-saving after taking
into account associated reductions in avoid-
able health care and averted HIV in-
fections.'®”'®® Both interventions employed
“housing first” approaches, placing formerly
homeless or unstably housed persons directly
in permanent housing with access to support
services, regardless of earlier housing history
or co-occurring behavioral health issues.

Recent evidence on Housing First indicates
that such housing approaches achieve stability
and service use outcomes comparable to more
traditional models that require passing through
a sequence of transitional housing arrange-
ments. Both US and Canadian housing policy
now support Housing First as a best practice
strategy to assist homeless persons with multiple
complex needs, including people with
HIV. "' In the United States, agencies that
manage publicly funded health insurance are
investing in housing as health care as part of
a larger Medicaid redesign process that aims to
improve care delivery and reduce costs through
innovation made possible by the Affordable
Care Act.'”!

Homelessness and housing challenges
are the result of complex interactions
between individual vulnerabilities and
broader economic, political, and legal struc-

8-10
h. Broader

tural determinants of healt
structural processes sustaining social exclusion
and inequality would seem beyond the im-
mediate reach of HIV interventions; how-
ever, changing housing and residential
environments is both possible and

promising. AJPH
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