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Abstract

The homeless population in the United States is rapidly aging, with a parallel increase in
Alzheimer’s disease and related dementia (ADRD). During an evolving pandemic that jeopardizes
employment and housing, assessing the relationship between ADRD and homelessness is critical
since the latter is potentially intervenable. The objective of this study is to review the literature and
determine whether there is an association between homelessness and dementia risk. A systematic
review of existing studies was conducted through PubMED, SCOPUS, and EMBASE among
others. Of the 228 results found, nine met inclusion criteria. Homeless studies mainly centered

on veteran populations (7= 6/9). There is a complex relationship suggesting homelessness as a
risk for and consequence of ADRD but also co-occurrence with psychiatric disorders, substance
abuse, and traumatic injuries. Future studies should employ enumeration surveys with modular
longitudinal tracking and measure social determinants of health, discrimination, chronic stress,
and mood disorders.
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Introduction

The United States (US) population is aging rapidly, with over 10,000 adults turning 65 years
of age daily (AARP International, 2021). By 2030, 21% of Americans will be 65 years or
older. The population will also become more diverse with projected increases among Black
(13.3%—-15%), Hispanics/Latinx (17.8%-27.5%), and Asian (5.7-9.1%) people by 2060
(Vespa et al., 2018). Conversely, there will also be a decrease in non-Hispanic white people
(76.9%-68.0%). Age-related changes in cognitive functioning, motor, and sensory systems
may lead to a greater risk for chronic diseases. After age 45, the risk of arthritis, asthma,
cancer, coronary heart disease, diabetes, kidney disease, and stroke steadily increase over
time (Raghupathi & Raghupathi, 2018). Due to structural and social determinants, racialized
and ethnic groups are more susceptible to chronic illnesses (Bailey et al., 2017; Glymour

& Manly, 2008), which is a growing concern when considering the increasing diversity

of the older adult population. However, these chronic illnesses are far more prevalent and
understudied in the homeless population.

Homelessness is a chronic, systemic, and societal issue that affects over half a million
adults and children on any given night in the US. The Department of Housing and Urban
Development (HUD) defines homelessness as a complex situation where persons are living
in places unfit for human shelter, people who are unstably housed or in transitional housing
(including children and families), and people fleeing domestic violence (Anonymous, n.d)
(42 U.S.C. § 11302). It is an understudied topic that warrants more attention, especially
when considering the changing dynamics of the homeless population.

Homelessness has steadily increased in prevalence in the US over the past few decades.

The Point-in-Time count (PIT) is an annual event required by HUD conducted at the end

of January by Continuum-of-Care agencies (non-profits and state/local governments who
receive federal funds from the McKinney-Vento Homeless Assistance grants). Outreach
workers canvas areas of their communities to estimate the total number of those affected

by homelessness in their neighborhoods and the resulting compiled data is the PIT count.
The 2020 PIT count provided by the HUD reflected an increase of 2.2% in homelessness
from 2019 to date with approximately 580,000 experiencing homelessness at that given time
(United States Interagency Council on Homelessness, 2021). Approximately 18 per 10,000
individuals in the US at any given moment are experiencing homelessness.

On average, persons who experience homelessness have a life expectancy of 50 years,
which is 20 years less than the life expectancy of housed individuals (Romaszko et

al., 2017). The 2020 Annual Homeless Assessment Report to Congress indicated that a
disproportionate percentage of the homeless population are from racialized and minoritized
groups, with 40% self-identifying as Black and another 25% identifying as Hispanic/
Latinx (Henry et al., 2021). Such groups are already disproportionately impacted by the
COVID-19 pandemic (Webb Hooper et al., 2020). The pandemic-induced recession led to
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escalating unemployment and housing insecurity in many of these racialized and minoritized
groups. With intersecting structural and social determinants at play, chronic homelessness is
projected to increase by 49% over the next four years (Flaming et al., 2021).

Homeless persons are also more likely to lack health insurance, which may result in
increased utilization of the emergency department (Garrett, 2012). The homeless population
often falls under the categories of “frequent users” (more than four visits per year) and
“superusers” (more than 20 visits per year) (Ku et al., 2014). While further research needs to
be conducted on the unique experience of homelessness, it is evident that more public policy
needs to be implemented to provide access to care for unhoused persons.

The number of homeless older adults, primarily male, has grown from 22.9% in 2007 to
33.8% in 2017 (Joint Center for Housing Studies, 2019). The growing number of older
individuals from racialized and minoritized groups combined with their overrepresentation
in the homeless demographic is a critical public health issue given the complexities
associated with health disparities, life expectancy, and access to essential care services.
Older homeless adults are also more likely to be admitted to the hospital with acute
conditions, receive a delayed diagnosis due to infrequent access, and experience greater
severity of symptoms from chronic illnesses such as cognitive impairment (People 1. of M
(US) C on HC for H, 1988). A recent scoping review examined the relationship between
homelessness and cognitive impairment in several countries and found that risk factors for
homelessness were greater with the presence of cognitive impairment (Stone et al., 2019).

Alzheimer’s disease and related dementia (ADRD) is an umbrella that encompasses

a number of the most common neurodegenerative diseases in the brain that present

with impaired memory, thought processes, and functioning. Alzheimer’s disease alone is
projected to grow in the US to 12.7 million affected by 2050, compared to 6.2 million

in 2021 (Alzheimer’s Association, 2021). Many factors from every stage of life increase

the chance of developing dementia later in life. A prominent risk factor in early life

(<45 years) relates to a lack of education or attending a segregated school; in midlife,

the highest risk factors are hearing loss and residential segregation, and in late life, the
highest risk factor is depression (Livingston et al., 2020; Caunca et al., 2020; Peterson et al.,
2021). Understanding ADRD prevalence in homeless populations is incredibly challenging
due to diagnostics inaccessibility and limited or no access to specialties like neurology
and/or neuropsychology (White & Newman, 2015). Additionally, a lack of follow-up due to
transient characteristics of the population and a higher prevalence of comorbid mental health
disorders (e.g., depression, anxiety, PTSD) and substance abuse may further complicate a
timely diagnosis (Gicas et al., 2020).

The purpose of this systematic review is to examine the extant literature surrounding
homelessness and ADRD and review the evidence of dementia prevalence among those
who are currently or have been homeless within the US.
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Literature Search Strategy

This study utilized the PICO (Population, Intervention, Comparison, Outcome) framework
to structure the systematic review. The primary interest centered on homelessness within
the US context due to the unique social and healthcare systems that differ from other
countries. This population focused on older adults due to their increasing representation

in the homeless people over the last few decades. The primary focus of this study sought
to investigate relationships and associations between ADRD and homelessness rather than
the effect of an intervention. Articles that focused on ADRD were included in a broader
exploration of comorbidities. While mild cognitive impairment (MCI) may progress to
dementia since it may arise from multiple conditions (i.e., injury, illness), it is not a
dementia diagnosis, so the review focused on ADRD. Published abstracts were not included
in the review.

The published literature was searched using strategies created by a medical librarian

in consultation with the authors for the concepts of homeless persons, dementia, and
Alzheimer’s disease. These strategies were established using a combination of standardized
terms and keywords. They were implemented in PubMed/MEDLINE (1946-), EMBASE
(1947-), SCOPUS (1823-), The Web of Science Core Collection (WOS, 1900-), The
Cochrane Library, and Clinicaltrials.gov from the inception of each database through
October 8, 2021. Results were limited to the English language with database-supplied filters.
An additional snowball/hand search was conducted via Google Scholar for any additional
publications that may have been missed due to recency and/or availability. All searches were
completed in October 2021 (see supplemental material for search strategy).

Inclusion and Exclusion Criteria

Study titles and abstracts were screened for specific criteria. They were excluded if (1) there
was no reference to Alzheimer’s disease or related dementia in the study, (2) the focus of
the article was outside of the US, (3) a published abstract, a white paper, a book chapter, a
clinical trial, a commentary, editorial, or a position paper, (4) did not focus homelessness in
the US (5) the study was published before 1991 (including MCI), (6) was a duplicate, or (7)
focused on groups younger than 18 years of age.

Data Extraction and Synthesis

Duplicate citations were removed before extraction from the various databases and indices.
The results were exported to the Endnote X9 reference manager and an Excel file. The
studies were analyzed and filtered independently by two reviewers using the inclusion and
exclusion criteria provided in section 2.2. A screen was conducted to separate the studies
into four separate thematic groups: (1) both homelessness and ADRD were not identified
in the abstract, (2) homelessness was identified with no mention of ADRD, (3) studies

that focused on homelessness with general comorbidities, typically with dementia as a
covariate, (4) a study on homelessness with ADRD being the primary focus of the study.
Two reviewers completed the screenings independently. Any differences in the screening
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were discussed and reconciled by a third reviewer. The remaining references were read and
examined for further relevancy to the study’s purpose and included in the review.

Across the databases queried, the search yielded 228 results. Following the implementation
of the inclusion/exclusion criteria to filter the studies returned, nine unique studies remained
for inclusion post-screening. Of the excluded citations (219), 54 included studies that were
non US-based populations, 61 included older adults without focusing on homelessness or
ADRD, 23 were clinical trials, 12 were outside of the specified date range, 8 were case
studies, 14 were duplicates, and 19 were published abstracts (e.g. conference), news articles,
or commentaries (Figure 1).

Of the nine studies retrieved and screened, all focused on homelessness in the US and
ADRD, with dementia being screened as a part of a comprehensive catalog of comorbidities
and socioeconomic status (Table 1). Most of the included studies (7= 6) focused on
homeless veterans; these studies often provided longitudinal data with a more modest
sample size relative to non-veteran studies by comparing homeless veterans to non-homeless
veterans and the subsequent associations to neurologic deficits.

Characteristics of Homeless Participants

Dementia in

Homelessness was defined differently across the cadre of studies in this systematic review.
Studies that used claims data defined it as a participant assigned using the /nternational
Classification of Diseases (ICD) record for homelessness in their database. The studies
that used non-claims data (e.g., surveys, descriptive, 7= 3) adopted the definition of
homelessness akin to that provided by HUD. The HUD definition includes traditionally
acknowledged homelessness and individuals residing in transitional housing. The studies
provided valuable data on the demographics of the homeless population seen. Jutkowitz

et al. (2021a) demonstrated that homeless veterans receiving an ADRD diagnosis were
significantly likely to be younger than their stably housed counterparts. Keigher and
colleagues (1992) also established that homeless patients were significantly more likely

to be Black relative to the larger population. This finding was reiterated by Jutkowitz et
al. (2019, 2021a, 2021b) in homeless veteran populations. They also found that homeless
veterans upon admission to a nursing home were younger (62.5 years vs. 75.3 years) and
more likely to present with an alcohol abuse disorder (ARR = 2.18; 95% CI = 2.05-2.31)
or drug use disorder (ARR = 3.03; 95% CI = 2.74-3.33), along with a non-specified mental
health disorder diagnosis (ARR = 1.49; 95% CI = 1.45-1.54)

Homeless Participants

Pifia-Escudero et al. (2020) noted that there was a high risk for patients to become homeless
after receiving a neurodegenerative disease diagnosis (primarily Alzheimer’s disease as well
as various forms of frontotemporal lobar dementia [FTLD]). Sajatovic and colleagues (2006)
noted that geriatric veterans with borderline personality disorder and comorbid substance

abuse were more likely to be homeless (13.2%) but noted no relationship between borderline
personality disorder and comorbid dementia with homelessness. Uryu and colleagues (2010)
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noted that 91% of the cases over the age of 65 years old presented with neurodegenerative
disease pathology (typically Alzheimer’s disease or FTLD-indicative biomarkers, though no
formal diagnosis was offered due to a lack of clinical data), and 13% of the cohort presented
with tau pathology. They identified 13 patients with significant neurodegenerative findings
—one was considered traditionally homeless, and nine others were found to be living in
squalid surroundings or suffered from malnutrition.

Assessment of Dementia and Findings

Dementia was primarily assessed through prior diagnosis by a physician (non-specified),
which was established by an ICD-10 code (/7= 6 studies). Studies with a physician diagnosis
primarily used claims data from the national \eterans Administration (\VA) database,
containing information on healthcare visits, diagnosis, and treatment made by those who
utilized the VA services. Jutkowitz et al. (2019) established that homeless veterans were
younger upon admission to skilled nursing facilities and were more likely to have dementia
than their stably housed counterparts (adjusted risk ratio (ARR) = 1.14, 95% CI = 1.04—
1.25). In another study (Jutkowitz et al., 2021b), it was established that the risk for dementia
in all homeless veterans treated at VA facilities was 1.58 (ClI = 1.51-1.66), while the ARR
in at-risk veterans was 2.98 (95% CI = 2.81-3.16), compared to stably housed counterparts.
Bennett and colleagues (2009) did not use a VA database to establish dementia. Rather,

they used claims data from a public hospital (Harborview Medical Center), where clinicians
assigned a diagnosis of dementia (and other psychiatric disorders) to patients using the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V). This
study found that human immunodeficiency virus (HIV)-positive patients were more likely
to be homeless (odds risk (OR) = 1.33, 95% CI = 1.08-1.64) and far more likely to have
dementia (OR = 3.0, 95% CI = 1.8-5.1).

An article by Uryu and colleagues (2010) presented a unique method of establishing

AD characteristics by providing data found in post-mortem brain dissections. Uryu and
colleagues (2010) used biomarkers traditionally associated with ADRDs, including tau
pathology, alpha-synuclein pathology, and TDP-43 pathology, when examining the subjects
post-mortem. They found that 13% of their cohort presented with significant tau pathology,
consistent with progressive neurodegenerative disease.

Studies that were unable to secure a physician diagnosis in homeless populations

did not offer a formal diagnosis and instead drew conclusions based on dementia/
neuropsychological impairment “scores” based on cut-offs (n7= 2 studies). Two studies
used mental status screening questionnaires, including the Short Portable Mental Status
Questionnaire (SPMSQ), Mini-Mental State Exam (MMSE), and the Abbreviated Halston-
Reitan Battery (AHRB). Gonzalez et al. (2001) used the MMSE and the AHRB to
determine neuropsychological impairment. An average impairment rating was used based
on the AHRB; the mean impairment rating was 2.0 (standard deviation (SD) = 0.6), while
impairment begins over a score of 1.55; this classified 80% of the cohort to be impaired,
while the MMSE average of 26.4 (SD = 2.9) was only able to type 35% of participants

as impaired. Keigher and Greenblatt (1992) used the SPSMQ to create a dementia “score,”
which indicated that those who were in the “Ever Homeless” group who were tested (7= 30)
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had a higher mean dementia score than those who were in the “Never Homeless” group (n=
13, p<.01).
Discussion

This systematic review sought to characterize the extant literature encompassing
homelessness and ADRD. Nine studies met inclusion criteria, either exploring this
relationship directly or through relationships with other diseases. Dementia was the

most common disease investigated and was most often conducted in samples of veteran
populations. Despite slight variances, the consensus surrounding these studies indicates a
complex relationship where homelessness can be a risk factor for dementia, a consequence
of dementia, and also co-vary with other chronic comorbidities. Some evidence suggests
that earlier in life, homelessness can lead to neurodegeneration and increase dementia
scores in some homeless adults. Other evidence suggests that a new onset of ADRD is
likely to the risk of homelessness in older adults. Both homelessness and dementia have
also been associated with traumatic brain injury, economic and socioeconomic deprivation,
malnutrition, and mood disorders. These relationships indicate that critical exposure to
homelessness is a risk for ADRD, and potentially future homelessness if diagnosed with
ADRD. Such findings inspire further exploration of the role of structural and social
determinants on risk factors for ADRD such as homelessness (Glymour & Manly, 2008).

The associations found in this systematic review draw important parallels to the pernicious
effects of health disparities, including the role of structural and social determinants of
health that racialized and minoritized populations encounter. The Alzheimer’s Association
published a 2021 Special Report on AD inequities, noting that Black and Hispanic/Latinx
Americans are disproportionately affected by AD relative to their population representation.
These groups face higher perceived barriers to effective care and discrimination when seen
by providers. As a result, it may be more challenging to establish a timely diagnosis

of ADRD. Since these groups are also more likely to be homeless relative to their
representation, this can lead to considerable delays in diagnosis and treatment, as well as a
skewed prevalence of minoritized houseless individuals with neurodegenerative disease.

Additionally, Black Americans were consistently seen in these studies in disproportionately
higher amounts in veteran and non-veteran homeless persons than their non-Hispanic white
counterparts. Black adults are at risk for cardiovascular events and more likely to be at a
greater risk of dementia (Carnethon et al., 2017). Furthermore, Pifia-Escudero et al. (2020)
found that the risk of homelessness induced by a neurodegenerative disease was elevated

in areas with limited family support. This is increasingly more common in major urban
areas, which face increased gentrification and unaffordable living costs that may split up
families who seek more affordable places to live (Torres, 2020). Thus, earlier interventions
to structural and social determinants—like healthcare access and homelessness—need to be
implemented to reduce the risk of dementia in later life.

There were several limitations in the studies that were retrieved. The most common
limitation replete in the non-veteran studies centered on limited longitudinal data due to
patients being lost to follow-up. Given the transient nature of the homeless population, the
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lack of a stable domicile structure is an immutable issue that inevitably impacts longitudinal
studies. As a result, we did not conduct a quality appraisal of the studies included in this
review since most of the samples were from the homogenous VA system. Numerous external
variables can and do rapidly change the housing situation of homeless people, requiring
them to move. The veteran populations had a significant advantage in having access to
physician health care and diagnostic resources, which allowed them to stay in the VA

health database for follow-up. Given the nosological challenges with dementia subtypes,
assessment via physician diagnosis may be the most robust method of establishing dementia
as commonly used in VA-treated population studies (Kansagara & Freeman, 2010; Morris,
2000). Given the benefits of this infrastructure, this may explain why studies of homeless
veterans were more common in this systematic review. Since the infrastructure of services
provided by the VA is inaccessible to non-veterans, the extent of dementia impairment

and mental disease cannot be systematically interrogated without concerted outreach

and research on non-veteran homeless patients. Two studies on non-veteran homeless
populations were diagnosed through questionnaires and self-reporting of symptoms, which
is problematic in a population traditionally associated with altered mental states. Gonzalez et
al. (2001) suggested that the MMSE was a poor marker of neuropsychological impairment,
especially in homeless populations, and suggested using the Abbreviated Halston-Reitan
Battery test instead, which detected neuropsychological impairment at a greater rate than
the MMSE (80% vs. 35%). Another benefit is shorter than the Halston-Reitan Battery

Test (1 hr vs. up to 3 hrs) and has approximately a 93% detection rate relative to the

whole test (Golden, 1976). This is especially useful in houseless samples that often are
unwilling to subject themselves to burdensome and extensive neuropsychological batteries.
While the MMSE can be performed quickly, the screen may not capture the full extent of
neuropsychological impairment. This can underestimate the true extent of disease and alter
treatment plans. Another related limitation in the non-veteran populations was size; cohorts
were under 150 people in all non-claims data studies. The self-reported data obtained on life
circumstances in Keigher and Greenblatt (1992) provides valuable insight into the subjective
reality. Very few mixed methodological studies have examined objective and subjective data
on ADRD risk and outcomes.

The annual Point-in-Time Count has been the standard for identifying unsheltered
homelessness. However, it is inherently unable to capture the full extent of unsheltered
homelessness due to there being unhoused folks in areas that may be inaccessible or
dangerous to reach for canvas workers. The COVID-19 pandemic has further compounded
this issue since more homeless persons will go uncounted, as many counties have halted
their counts due to the risk of disease transmission. Unfortunately, this will prevent a
comprehensive understanding of the pandemic’s impact on homelessness across the country
until a complete count can be conducted (Fessler, 2021). The US Census is predicated

on surveying persons who have a physical address; as a result, our primary source of
information on homelessness is from the Point-in-Time count. Optimistically, counties were
preparing to resume the Point-in-Time Count in late January 2022, which will provide
much-needed information on the impact the pandemic has had on our homeless population.

Since cognitive impairment, mental illness, and addiction are salient, proximal constructs
that interact with homelessness, police officers are first responders in the front in dealing
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with complex situations. A low cost method could target education workshop or supplement
simulation training for police officers to help them deal with mental health situations to
improve trust, violence de-escalation, and rapid triaging of health crisis to the appropriate
health professionals. Given the challenges in accessing this underserved population using
traditional assessments, implementing an alternative healthcare model could be a solution

to increase access to healthcare in houseless people. Street medicine organizations deliver
essential primary care services and housing resources to houseless patients in urban areas.
This work is often conducted by volunteer clinicians and medically certified individuals and
is often funded by donations and partnerships with non-profits and local/state governments.
An example of such a program is Doctors Without Walls, a volunteer-run Santa Barbara-
based organization that delivers healthcare to hundreds of homeless patients in the area.
Often, homeless patients may seek an emergency room for essential primary care services.
A tangible benefit of the broader implementation of similar programs includes reduced
emergency care visits by homeless patients and increased success in gaining access to
transitional/low-income housing. A retrospective study on dedicated homeless clinics found
that they could successfully reduce emergency department (ED) utilization (Holmes et al.,
2020). Continued research in this area would be beneficial for policymakers to understand
the benefits provided by such organizations and make policies to support these organizations
accordingly.

Future studies need to include homeless outreach to non-veteran populations and early
prevention of ADRD. Many homeless individuals with altered mental status are treated akin
to those with substance use disorders, which leads to underdiagnoses and delays in treatment
for homeless patients with a risk of developing ADRD.
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What This Paper Adds

. This manuscript is the first systematic review that explicitly investigates
the relationship between homelessness and Alzheimer’s disease and related
dementia (ADRD) within the United States.

. The results support a complex relationship between homelessness and ADRD
where homelessness seems to be a risk factor for ADRD and accelerates
decline but this relationship is modified by social forces.

. There is a dearth of studies on non-veteran homeless populations regarding
ADRD, highlighting the need for a more inclusive and concerted approach to
the recruitment, enrollment, and retention of homeless adults.

Applications of Study Findings

. In this review, we offer unique recommendations that can be applied to
gerontological research and practice in older homeless populations. One
example of this supports committing more funding and research towards
Federally Qualified Health Centers and street medicine programs that
primarily serve this population.
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Figure 1.

PRISMA flow diagram of studies included in the review.
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