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Abstract

Background People experiencing homelessness have increased prevalence, morbidity, and mortality of cardiovas-
cular disease (CVD), attributable to several traditional and non-traditional risk factors. While this burden is well-known,
mainstream CVD management plans and healthcare delivery have not been developed with people experiencing
homelessness in mind nor tailored to their unique context. The overall objective of this work was to explore and syn-
thesize what is known about CVD management experiences, programs, interventions, and/or recommendations
specifically for people experiencing homelessness.

Methods We conducted a scoping review to combine qualitative and quantitative studies in a single review using
the Arksey and O'Malley framework and lived experience participation. We performed a comprehensive search

of OVID Medline, Embase, PsychINFO, CINAHL, Web of Science, Social Sciences Index, Cochrane, and the grey litera-
ture with key search terms for homelessness, cardiovascular disease, and programs. All dates, geographic locations,
and study designs were included. Articles were analyzed using conventional content analysis.

Results We included 37 articles in this review. Most of the work was done in the USA. We synthesized articles'findings
into 1) barriers/challenges faced by people experiencing homelessness and their providers with CVD management

and care delivery (competing priorities, lifestyle challenges, medication adherence, access to care, and discrimination), 2)
seven international programs/interventions that have been developed for people experiencing homelessness and CVD
management with learnings, and 3) practical recommendations and possible solutions at the patient encounter level
(relationships, appointment priorities, lifestyle, medication), clinic organization level (scheduling, location, equipment,
and multi-disciplinary partnership), and systems level (root cause of homelessness, and cultural safety).

Conclusions There is no‘one-size-fits all'approach to CVD management for people experiencing homelessness,
and it is met with complexity, diversity, and intersectionality based on various contexts. It is clear, however, we need
to move to more practically-implemented, community-driven solutions with lived experience and community part-
nership at the core. Future work includes tackling the root cause of homelessness with affordable housing, exploring
ways to bring cardiac specialist care to the community, and investigating the role of digital technology as an avenue
for CVD management in the homeless community. We hope this review is valuable in providing knowledge gaps
and future direction for health care providers, health services research teams, and community organizations.
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Introduction

Cardiovascular disease (CVD) is the leading cause of
mortality, accounting for nearly 31% of all deaths world-
wide [1]. CVD is largely treatable or controllable if
patients have appropriate access to medication, multi-
disciplinary healthcare support, and self-management
skills, and the life expectancy of people with CVD has
improved due to advances in prevention, treatment, and
management of the disease [2—5]. However, many dispar-
ities exist for the access and benefit of CVD care due to
complex interactions between environmental, physical,
psychosocial, and economic determinants. This is espe-
cially relevant to those defined as part of a group with
structural vulnerability [6—8], and notably among people
experiencing homelessness [9-11].

The United Nations estimate that 100 million people
were homeless worldwide in 2005 [12]. The Canadian
Alliance to End Homelessness defines homelessness “as
the situation of an individual, family, or community with-
out stable, safe, permanent, appropriate housing, or the
immediate prospective means and ability of acquiring it”
[13]. This includes people who are unsheltered (e.g., out-
side), emergency-sheltered (e.g., shelter/drop-in centre),
provisionally accommodated (e.g., on a friend’s couch or
in a car), or those at immediate risk of losing shelter (e.g.,
threatened eviction or precarious economic situation).
These situations could be crisis, episodic, or chronic [13].

People experiencing homelessness have a three times
higher CVD prevalence and a significantly increased
CVD mortality rate (ranging from 2-6x) than the housed
population [14]. These outcomes are attributable to sev-
eral heightened traditional risk factors (e.g., smoking,
uncontrolled comorbidities), non-traditional risk factors
(e.g., chronic stress, IV drug use, severe mental illness),
difficulty of CVD diagnosis (e.g., late presentation, lack
of usual care access, stigmatization), and difficulty man-
aging CVD (e.g., care fragmentation, medication adher-
ence) [9]. The homeless population also intersects and
has an over-representation of various other structurally
vulnerable populations facing their own systemic racism
and discrimination, including Indigenous groups, racial-
ized groups, LGBTQ+groups, refugees, and recently
incarcerated individuals [9, 14].

Rationale

The burden of CVD on the homeless community is
well-known. However, mainstream CVD management
plans and healthcare delivery have not been developed
with people experiencing homelessness in mind [9, 15].
Research has shown that people experiencing homeless-
ness have better experiences and health outcomes when
healthcare programs are tailored to their unique situ-
ational needs [16, 17]. It is likely that healthcare groups
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and community organizations have begun to incorporate
lived experience perspectives into developing and pilot-
ing CVD care practices to help the local community, that
are not yet captured in the literature. Therefore, we con-
ducted a scoping review to synthesize the findings from
these experiences and programs.

This work builds on a few recent publications. In 2018,
Hanlon et al. reviewed interventions for homeless indi-
viduals with the intent of improving management of
non-communicable diseases and communicable diseases
requiring long-term care. Their work focused mainly on
infectious diseases such as tuberculosis, HIV, and hepati-
tis, without any studies on CVD [17]. Also in 2018, Baggett
et al. wrote a literature review on CVD and homelessness,
including mortality rates, risk factor burden, barriers to
diagnosis and management, clinical recommendations,
and tailored models of care [9]. However, they did not sys-
tematically search the full literature, and did not include
studies on lived experience or CVD-specific programs/
interventions, aside from smoking cessation and diabetes.
Finally in 2020, Al-Shakarchi et al. conducted a systematic
review and meta-analysis of observational and interven-
tional studies to identify the risk of CVD in homeless ver-
sus housed individuals, as well as interventions for CVD in
homeless individuals. They did not find any specific CVD
pathways or interventions for homeless individuals and
concluded a significant knowledge gap and urgent atten-
tion needed for integrated CVD care for this population
[14]. However, their search strategy did not include the
grey literature (e.g., reports, community websites, etc.),
and they excluded qualitative and descriptive studies.
Given the limitations and different scopes of these previ-
ous reviews, we believed conducting a comprehensive
scoping review was necessary.

Objective

The overall objective of our scoping review was to answer
the question “what is known in the literature about CVD
management experiences, programs, interventions, and/or
recommendations/guidelines specifically for people experi-
encing homelessness?” We sought to synthesize the experi-
ences and perspectives of people experiencing homelessness
and healthcare teams and, where reported, to document
the successes and limitations of delivering CVD care to the
homeless population. This review is meant for a broad audi-
ence of healthcare providers, health services researchers,
and community organizations to understand what knowl-
edge gaps still exist and where we should go next.

Methods

We performed a scoping review to combine the findings
of qualitative and quantitative studies in a single review
to address the same overlapping or complementary
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questions and identify knowledge gaps. We followed
the PRISMA Extension for Scoping Reviews checklist
and the Arksey and O’Malley 5-Stage Scoping Review
Framework [18].

Lived experience participation
We developed the review protocol and drafted the
manuscript in consultation with people with lived
experience of homelessness.

Search strategy

In March 2021, an information specialist at Unity
Health Toronto completed database searches in Ovid
Medline, Embase, PsychINFO, CINAHL, Web of Sci-
ence (Science Citation Index), Social Sciences Index,
Conference Proceedings Citation Index — Science,
Conference Proceedings Citation Index — Social Sci-
ence & Humanities, Emerging Sources Citation Index),
the International Bibliography of the Social Sciences,
the Cochrane Central Register of Controlled Trials and
Cochrane Database of Systematic Reviews. We trans-
lated the search strategies for each database and used
comprehensive sets of search terms for homelessness
(e.g., unstable housing, underhoused, emergency shel-
ter, etc.), cardiovascular disease (e.g., heart failure,
coronary artery disease, hypertension, etc.), and pro-
grams (e.g., intervention, self-management, treatment,
etc.). The search was limited to English language with
no date or geographic limitations. The search was then
updated/refreshed in December 2023. See Additional
File 1 for the sample Medline Search Strategy. We
identified additional studies through hand-searching
numerous scientific journals based on their past pub-
lished content, the first 20 pages of a Google Scholar
with search terms, reviewing reference lists and cita-
tions of eligible studies, and various national and inter-
national grey literature sources known by study team
members and collaborators. See Additional File 2 for
the Grey Literature Search Strategy.

Eligibility

All study designs were included, including conference
proceedings, study protocols, reviews, perspective
pieces, and editorials. Articles were included if they
reported lived experiences and perspectives, programs,
interventions, and/or guidelines/recommendations for
tailored CVD prevention, treatment, or management
for adults experiencing homelessness, or who have
recently experienced homelessness within the last three
years. It was acceptable for studies to include non-
homeless groups if the primary population of the study
was homeless. CVD included coronary artery disease,
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arrhythmias, structural heart disease, heart failure,
hypertension, and infective heart conditions (e.g., endo-
carditis). Studies were excluded if the primary study
population was homeless youth (<18 years of age), the
study focused on smoking or dietary interventions with-
out specification for CVD, or an abstract was duplicated
with the same title/author as a full-text article.

Screening, extraction, and synthesis

Two reviewers independently screened all titles/abstracts
retrieved by the search strategy in Covidence software,
followed by full text assessment. After final inclusion, we
used a standardized data extraction form in Excel. Data
extraction for all studies included: title, author, journal,
year, geographic location, study objective/aim, study pop-
ulation, study design/method, and main findings which
could be separated into 1) experiences and perspectives
of people experiencing homelessness and healthcare pro-
viders, 2) programs or interventions (description/charac-
teristics, development, outcomes, strengths/limitations,
evaluation, outcome), and 3) guidelines/recommenda-
tions for clinical practice and healthcare delivery. Given
the heterogeneity and types of articles found, we did not
do a meta-analysis. The descriptive data was analyzed
using conventional content analysis. The codes were
organized into main thematic groups to summarize the
literature.

Results

Search and study characteristics overview

We identified 3228 records through our database search
and 36 through our hand-search. After de-duplication,
2456 were screened, and 126 full texts were reviewed.
We identified 37 articles that met inclusion criteria. See
PRISMA Diagram in Fig. 1.

Of the 37 articles, most work was done recently (post-
2015). Most studies were conducted in the USA [19],
while others were done in Canada [5], the UK [5], Aus-
tralia [2], and Denmark [1]. Most studies focused on
CVD in general, while some studies focused specifically
on hypertension [6], heart failure [4], and endocarditis
[1]. We found a wide range of methods used including lit-
erature reviews, mixed methods studies, and perspective
pieces. Most articles discussed recommendations from
their own study results/reviews. We identified seven
CVD-specific programs/interventions. Importantly, we
did not find any programs or interventions that exist in
our home of Canada. Nine studies included perspectives
from people experiencing homelessness. Only three stud-
ies discussed engaging people experiencing homelessness
in the study or program design. See Table 1 for a sum-
mary of the articles included.
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Additional records identified
through other sources

Records identified through database

g searching

'ﬁ Total = 3228

& MEDLINE = 616

= Embase = 1393

§ CINAHL = 375

- PsycINFO = 162

Web of Science = 547

— International Biblio Soc Sci = 46 (n=36)
) Cochrane = 89

2

'g v v

g Records after duplicates removed

(n = 2456)

— I

Records screened R Records excluded
= (n = 2456) g (n=2330)
2
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
P (n=126) (Total = 89)
Not CVD =38
Not Homeless = 22
-] Not Process/Program = 21
D
= Studies included in Youth =4
E qualitative synthesis Protocgl/ Abstract
- (n=37) Duplicate = 4

Fig. 1 PRISMA Flow Chart

Main themes

We have synthesized the articles’ findings into main themes.
We start with the reported challenges and barriers faced by
people experiencing homelessness and their providers with
CVD management and care delivery. We then summarize
seven existing international programs and interventions
for CVD care for the homeless population, including their
specific outcomes and learnings, and general considerations
for program building. Finally, we summarize the literature’s
recommendations and potential solutions of CVD manage-
ment in the homeless community at the patient encounter
level, clinical organization level, and systems level.

Challenges and barriers

Various studies touched on the experiences, challenges,
and barriers of CVD prevention, management, and care
delivery for the homeless population. These are reported
in the following sub-themes: competing priorities, life-
style challenges, medication adherence, access to care,
and discrimination. See Fig. 2 for a Summary Figure of
challenges and barriers.

Competing priorities

A major theme was the competing priorities that peo-
ple experiencing homelessness must face in their daily
life - including looking for housing, food security, and
employment - that make CVD management challeng-
ing to balance. An emerging theme stemming from
this was the ongoing chronic stress of people experi-
encing homelessness that affects organizing daily life
necessities and the physiologic load this puts on the
heart [9, 30, 33]. The literature reported many peo-
ple experiencing homelessness have competing and
uncontrolled medical comorbidities (e.g., diabetes,
COPD, HIV, Hepatitis C, among others), substance use
disorders (e.g., alcohol, tobacco, cocaine, crystal meth,
heroin, fentanyl, among others), and/or severe mental
illness (e.g., Bipolar Disorder, schizophrenia, among
others) that impact ability to focus on CVD manage-
ment or that further worsen CVD outcomes. Barriers
are further created when these non-traditional risk
factors are not captured in risk stratification tools and
calculators [39, 40].
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Barriers/Challenges for Cardiovascular Disease Management

in People Experiencing Homelessness

COMPETING PRIORITIES

*  Hard to balance CVD management with
search for housing, food security, and
employment

¢  Chronic stress on heart

*  Competing medical comorbidities (e.g.,
diabetes, HIV), substance us (e.g., alcohol,
tobacco, opioid), and severe mental illness
(e.g., bipolar, schizophrenia)

*  Non-traditional risk factors not captured in
risk stratification tools

MEDICATION ADHERENCE
*  Poor adherence if multiple doses per day
*  No bathroom for diuretics
*  No income for medication payment
*  No health insurance
* Lack of safe medication storage in shelters
*  Selling medication for money

LIFESTYLE CHALLENGES

¢ No access to healthy diet (high salt in
shelters, no kitchen, expensive groceries)

*  Lack of access to exercise equipment,
personal hygiene, and consistent sleep

¢ Poor health literacy

ACCESS TO CARE
*  No transportation to appointments
*  Care fragmentation, loss-to-follow-up
¢ Lack of preventative care
¢ Inconsistent communication with
stolen/lost phones

DISCRIMINATION
¢ Past trauma in healthcare from racism and
colonialism
¢ Feeling unwelcome and stigmatized,
especially people who use substances
* Present at later stage of illness

Fig. 2 Summary Figure of Barriers and Challenges of CVD Management for People Experiencing Homelessness

Lifestyle challenges

Another common theme was people experiencing home-
lessness do not have access to healthy diets for dietary
modification of CVD, reported in many ways: high-salt
content in shelters with limited food choices, a lack of
kitchen to prepare their own healthy meals, and the high
prices and poor locations of healthy food and grocery
stores. Other lifestyle challenges included lack of access
to exercise equipment, lack of access to showering and
hygiene facilities, and lack of a consistent or comfortable
bed for routine sleep. An emerging theme was that peo-
ple experiencing homelessness have lower health literacy
posing a barrier to CVD management. For example, peo-
ple experiencing homelessness may have a mixed under-
standing of how lifestyle affects hypertension with many
people being familiar with diet and smoking recommen-
dations, but less familiar with the impacts of exercise,
alcohol, and caffeine [42].

Medication adherence

Alongside competing priorities, a commonly reported
challenge for people experiencing homelessness and
CVD management was medication adherence, espe-
cially with medication that has multiple doses per day
as they lack consistent routine, requires specific access
(e.g., readily available bathroom access for diuretic use
for heart failure), or requires storage (e.g., refrigera-
tor, or locked storage to avoid getting stolen in shelters).
Another major theme was a lack of income to pay for

medication or no health insurance (both in countries
with universal health coverage and not). A less commonly
reported barrier was having to sell their medication for
substances or bus fare [9].

Access to care

For access to healthcare, a commonly reported challenge
was not having transportation to get to medical appoint-
ments or to the pharmacy. This was especially important
when thinking about CVD diagnoses requiring multiple
measurements and consultations over time (e.g., many
BP readings, ECG followed by echo) which people expe-
riencing homelessness often cannot access or commit to
[9]. A recurring theme was people experiencing home-
lessness often do not have a continuous source of care,
causing care fragmentation, loss-to-follow-up and lack
of preventative care in both primary and specialty care
settings. Some people experiencing homelessness have
reported difficulty in consistent communication with
their providers due to lost or stolen phones [9, 32].

Discrimination

A major theme was people experiencing homelessness
have experienced past trauma in the healthcare system and
experience ongoing discrimination, stigmatization, and/or
overall feeling of unwelcomeness. This included discrimi-
nation based purely on being homeless, being racialized,
having refugee status, or being in the LGBTQ+com-
munity, among others. In turn, this often means people



Macklin et al. BMC Health Services Research (2024) 24:1080

experiencing homelessness are presenting at a later stage
of disease, or not receiving appropriate discharge supports
without divulging their housing status [24, 33, 48]. It was
an especially prominent theme for people presenting late
with infective endocarditis, which is often seen as an injec-
tion drug use condition where they face stigma for return-
ing to drug use after hospitalization [19].

Existing programs and interventions

See Table 2 for a summary of seven programs/interven-
tions in the international literature for CVD management
and care delivery for the homeless community.

In addition to the learnings from the programs/inter-
ventions described, the overall literature reported on
important considerations for future development of CVD
programs for the homeless community. A major theme was
engaging key stakeholders and community leaders in the
early planning and implementation of future programs to
ensure understanding of the social context of the popula-
tion being served. This included partnering with charitable
organizations, community health centres, housing organi-
zations, and those with lived experience. Another major
theme was that future CVD programs must take a multi-
disciplinary approach, including multi-level government
support, community support workers, and specialists in
psychiatric care. This included specifically having cardiac
surgeons and addictions teams included in endocarditis
programs [19, 40]. An emerging theme was prioritizing
flexibility, creativity, and innovative ways to adapt to the
homeless setting, including digital health solutions [32, 40].
Finally, another emerging theme was for program pilots to
move forward from feasibility studies into economic and
scalability studies with full evaluation [9, 14, 24].

Recommendations and solutions

Various studies touched on practical recommendations
and possible solutions for CVD prevention and manage-
ment in the homeless community. Some recommenda-
tions and solutions stemmed specifically from a reported
barrier, and others did not. We have organized these rec-
ommendations and solutions into the patient encounter
level (relationships, appointment priorities, lifestyle, and
medication), clinic organization level (scheduling, equip-
ment, location, and multi-disciplinary partnership), and
systems level (root cause, and cultural safety). See Fig. 3
for a Summary Figure of recommendations/ solutions.

Patient encounter level

Relationships

A major theme when reporting recommendations for
CVD care in the homeless community was that relation-
ships between people experiencing homelessness with
CVD and their care provider (clinical, social, etc.) must
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be patient-centred, trauma-informed, and focused on
a therapeutic alliance that is founded on trust and dig-
nity. While providers should be aware of the numerous
non-traditional risk factors in this population such as
substance use and severe mental illness, they must be
discussed with care. An emerging theme was that this
recommendation is especially important for patients
with endocarditis and a harm reduction approach must
be prioritized (e.g., helping reduce substance use or use
drugs more safely [19]. Reporting about patient-provider
relationships also commonly included having many com-
munication avenues with the patient and people in their
circle that they trust (e.g., case worker, street family).

Appointment priorities

In a clinic appointment, a major theme was that the pro-
vider should always inquire about living situation/hous-
ing status up front and inquire about what supports they
have in acquiring housing. A common screening tool
noted was Medicare and Medicaid 10-item screening tool
by Billioux et al. in 2017 in the USA [53]. Among others,
Baggett and Strehlow particularly believe the follow-
ing are the key aspects we should discuss when having a
CVD appointment with people experiencing homeless-
ness: housing status, basic needs such as food security,
undiagnosed/untreated hypertension, uncontrolled dia-
betes, lipid-lowering medications, smoking, alcohol use,
cocaine/amphetamine use, IV drug use, chronic stress
and trauma, HIV, PTSD, depression, and schizophrenia
[9, 51]. A secondary theme was the idea that any meas-
urements done at the visit (e.g., blood pressure) need a
detailed history hours prior to the measurement (e.g.,
substance use) [35].

Lifestyle

In terms of lifestyle measures, it was a common theme for
providers to use motivational interviewing techniques to
understand people experiencing homelessness’ competing
priorities and what lifestyle changes would be personally
feasible at this time. Another recurrent theme was for pro-
viders to modify their lifestyle recommendations to what
the patient can do (e.g., educating a patient with heart fail-
ure to be able to notice leg edema rather than doing daily
weights without an accessible weight scale [26]). An emerg-
ing theme also recommended to focus on stress manage-
ment techniques [30, 41]. A tension in the literature arose
where some providers believed lifestyle interventions (e.g.,
smoking cessation, diet plans) are not a recommended pri-
ority given people experiencing homelessness’ competing
priorities - “Although therapeutic goals between homeless
and housed individuals are similar, the means chosen to
achieve them are often not” [36] - while other providers and
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Recommendations/Solutions for Cardiovascular Disease Management in People Experiencing Homelessness

PATIENT ENCOUNTER LEVEL

Relationships

+  Patient-centered, trauma-informed and focused on
therapeutic alliance and trust

*  Harm reduction practices

+  Multiple communication avenues

Appointment Priorities

*  Always screen housing situation

*  Comprehensive history including substance use,
comorbidities, stress and trauma

Lifestyle

*  Motivational interviewing

*  Modify lifestyle recommendations to be feasible in
their personal context

*  Provide opportunity to learn about recommendations
even if not feasible right now

Medication
*  Once-daily simple regimens, combination pills

CLINIC LEVEL

Scheduling

*  Low barrier, walk-in, flexible, short-interval schedule
*  Avoid penalties for missing appointments

*  Same-day and expedited cardiac testing

Equipment

»  Offer food stamps and bus tokens

*  Accessible communal weight scale, BP cuffs, and fridge
*  Wallet-sized medication lists & measurements

*  Non-stigmatizing signage

Location

*  More recovery in hospital or discharge to safe respite/infirmary

*  Cognizant of substance withdrawal in hospital

*  Minimize specialist care if feasible in community/primary care

*  Provide cardiac care where the patient resides (e.g., shelter,
ravine) through shelter-based models and mobile outreach

Multi-Disciplinary Partnerships
*  Close collaboration with case management, peer work, and

SYSTEMS LEVEL

Root Cause of Homelessness

*  Advocacy and funding for affordable
housing with social supports and
food security

*  Housing First approach

Cultural Safety

*  Addressing racist and colonial
structures

*  Provider education on implicit bias

*  Prediction models to be inclusive and
collection of race-based data

Program Design

«  Focus on evaluation, feasibility, and
scalability studies, not only small-
scale pilots

*  Engage people with lived experience

*  Build community partnerships

*  Explore digital health technology

*  Avoidance of diuresis
*  Preventative medications early .
*  Pharmacist role expanded .
*  Shelter staff for medication support

social work in clinic and in community
Appropriate psychiatric referral
Health centre encompassing all health and social services

solutions

Fig. 3 Summary Figure of Recommendations and Solutions of CVD Management for People Experiencing Homelessness

people experiencing homelessness believed these were still
a priority for people to decide on their own what they are
capable of, or for future use when stably housed. Moczy-
gemba particularly focused on a greater education empha-
sis on immediate benefits of controlling blood pressure
which can be a silent disease, and on serious cardiac arrest
symptoms to warrant going to hospital [42].

Medication

Practical solutions for giving medications were a com-
mon theme in the literature, including once-daily
medications, medications with simple regimens, combi-
nation pills, non-refrigerated medications, and medica-
tions that do not need to be taken with food given food
insecurity. Other recurring recommendations included
prescribing calcium channel blockers for heart failure
management - rather than ACE-inhibitors or diuret-
ics - due increased urinary side effects, encouraging
early initiation of statins for dyslipidemia, and pharma-
cotherapy for smoking cessation. A smaller theme was
ensuring substance users understand the importance of
taking medications even when actively using illicit sub-
stances and discussing contraindications [51]. Emerg-
ing themes were having the pharmacist’s role expanded
for people experiencing homelessness to include more
medication management and risk reduction [9, 20, 42],
and having shelter staff and nursing staff where peo-
ple experiencing homelessness reside for medication
reminders and management [41, 47].

Clinic level

Scheduling

In almost all studies in this review, there was a recom-
mendation of clinics needing to offer walk-in appoint-
ments, flexible scheduling, and avoiding punishment
for missing appointments. A major theme was avoiding
loss-to-follow-up by having shorter intervals between
appointments/prescriptions, same-day testing, and
urgent/expedited stress testing. Less commonly listed
recommendations were giving incentives for patients to
return and bringing patients to the clinic room immedi-
ately from the waiting room to avoid self-consciousness
of hygiene [9, 51].

Equipment

A recurrent recommendation was for clinics, health
centres, and community organizations (e.g., shelters,
drop-in centres) to be well-equipped for people expe-
riencing homelessness with CVD: offer food stamps for
healthier food options and bus tokens for transportation
to clinics, have a weight scale and/or blood pressure cuff
available for public and free access in the waiting room,
create wallet-sized cards with medication lists and
measurements, offer pre-filled medication boxes that
are weather-resistant to help take daily medications,
have an accessible fridge for storing temperature-sensi-
tive medications, offer extra pillows for those with heart
failure that need elevation, and have non-stigmatizing
signage present in the building [9, 31, 33, 35, 36, 51].
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Location

An over-arching theme was that CVD management for
the homeless community should happen across the con-
tinuum of the healthcare system with primary care risk
factor management and chronic care management in
the community and acute and specialized management
with specialty care. An emerging theme was to provide
care where the patient resides (e.g., shelter, respite, park)
through shelter-based healthcare or mobile outreach
teams, minimizing referrals to specialists if the care can
be provided in the community [9, 22, 24, 36]. It was also
commonly reported that if a person experiencing home-
lessness with CVD is admitted to hospital, there should
be advocacy to discharge them to respite care or an infir-
mary, rather than the streets, including advocacy for
increased funding for these institutions. Bearnot et al.
highlighted that providers should be aware of excessively
long hospitalization (e.g., 6 weeks of IV antibiotics for
endocarditis) that providers may see as positive for treat-
ment purposes and counselling, whereas patients per-
ceive it as potentially injurious for substance withdrawal
and pain management [19].

Multi-disciplinary partnerships

Similar to programs and interventions needing to focus
on multi-disciplinary teamwork, a major theme in the lit-
erature was for healthcare clinics to have close collabo-
ration with multi-disciplinary services in the health and
social service sectors, such as case management, social
work, grassroots cultural organizations, and medication
assistance programs, an example being the Homeless
Veteran Services in the USA [9]. A commonly proposed
solution was a community health centre or equivalents
where all services were in one spot, a “one-stop-shop”.
Another major theme was ensuring referring to appro-
priate concurrent psychiatric or substance use supports
for people experiencing homelessness with CVD. Al-Sha-
karchi et al. concluded that “integrated care is likely the
most viable, effective solution for the CVD burden for pre-
vention to management in coordination with other physi-
cal, behavioral, and social needs” [14].

Systems level

Root cause of homelessness

Almost every article reported the major theme of
addressing the root cause of homelessness: safe, afford-
able, supportive housing. People experiencing home-
lessness with CVD cannot be physically, emotionally,
socially, or mentally healthy without first having a stable
and secure place to live. This included supportive hous-
ing with healthcare support on site for chronic disease.
An emerging theme included healthcare institutions
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providing financial support to housing organizations [26]
and advocating and funding for healthier food options in
food banks for food security [34, 45, 51]. While the lit-
erature largely concurred with these policy recommen-
dations, it is also important to highlight that in a 2020
Canadian randomized controlled trial of Housing First
— where people experiencing homelessness are provided
community-based housing and supportive services — it
unexpectedly did not result in greater improvements in
many selected cardiovascular risk factors, compared to
those treated as usual [28]. The trial concluded that while
housing is necessary to improve the health of people
experiencing homelessness, it is not solely sufficient to
reduce the high level of CVD risk in this population.

Cultural Safety

A common theme in the literature was that healthcare
institutions must be more culturally safe for people expe-
riencing homelessness and must address structural deter-
minants such as racism and colonialism from the top
down. This included healthcare provider education on
discrimination/stigma and understanding providers’ own
implicit biases. An emerging theme was for governments
to provide more funding to high-risk hospitals and insti-
tutions who serve people experiencing homelessness and
are strong in cultural safety [10]. Nyembo et al. explained
that housing is an example of structural racism that
results in health inequities for those who are homeless.
They used an intersectional approach to understand any
compounding challenges for people experiencing home-
lessness who are Black and Indigenous, with the future
recommendation of collecting race-based data with
defined categories and reporting standards [46].

Discussion
This scoping review answered the overall objective of
understanding what is known in the literature about
CVD prevention and management experiences, pro-
grams, interventions, and/or recommendations specifi-
cally for people experiencing homelessness with CVD. It
included 37 articles, 7 CVD-specific programs/interven-
tions, and a summary of the challenges and barriers to
management with recommendations and possible solu-
tions. See Figs. 2 and 3 for respective summary figures.
The literature was largely aligned that people experi-
encing homelessness have unmet cardiovascular man-
agement and care delivery needs, and that there are few
practically implemented programs to tackle these unmet
needs. This review serves as a call to action to multi-
disciplinary primary care, cardiology, and community
organizations working with the homeless community,
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that there is an urgent need of new programs and inter-
ventions for context-based CVD management for people
experiencing homelessness. While healthcare delivery
in the homeless community is often complex and inter-
sectional with many systems level factors that must be
addressed upstream [45], we must seek community part-
nership and lived experience expertise to further under-
stand the context and needs of this community when
developing solutions.

Literature gaps

This review separated challenges/barriers and recom-
mendations/solutions to understand the landscape of
the literature. Often, an article would address one or the
other. Therefore, we analyzed if there was a correlation
between barriers and solutions, or if there was a specific
gap in the literature that may be an important next step
in future research, program development, and/or clinical
practice. For each of the five reported barriers, we corre-
lated the recommendation/solution(s) that were address-
ing it. The barrier ‘Competing Priorities’ was addressed
by Relationships, Appointment Priorities, Schedul-
ing, Multi-Disciplinary Partnerships, and Root Cause
of Homelessness. The barrier ‘Lifestyle Challenges’ was
addressed by Relationships, Appointment Priorities and
Lifestyle (an entire recommendation theme to address
it). The barrier ‘Medication Adherence’ was addressed
by Relationships and Medication (an entire recommen-
dation theme to address it). The barrier ‘Access to Care’
was addressed by Relationships, Equipment, Location,
and Multi-Disciplinary Partnerships. Finally, the barrier
‘Discrimination’ was addressed by Relationships, Root
Cause of Homelessness, and Cultural Safety. It is impor-
tant to note the recommendation Relationships, includ-
ing patient-centred and trauma-informed care based on
trust, was a key recommendation throughout the entire
body of literature. The Medication Adherence barrier and
the Lifestyle Challenge barrier both had specific recom-
mendation themes to address them. Although these five
barrier themes continue to be practically unaddressed
in our healthcare system, each barrier in the literature at
least had recommendations or theoretical proposed solu-
tions to address them.

One large gap, however, was what proposed recom-
mendation or solution was most important for clini-
cians, researchers, and community organizations to
prioritize when thinking about implementing a CVD
care pathway in their own health system. This also led
to a gap in understanding what proposed recommenda-
tions or solutions were most effective and desired for
specific contexts, such as geographic location, specific
homeless sub-groups, or based on resource availability.
These gaps were driven by the literature reporting only
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seven CVD-specific programs/interventions for people
experiencing homelessness. The first reported interven-
tion of expanding pharmacy’s role in a collaborative pri-
mary care clinic for people experiencing homelessness
[20] addressed barriers Competing Priorities, Lifestyle
Challenges, and Medication Adherence. The chronic
heart failure disease outreach management program that
works with a local homeless hostel [23] addressed Access
to Care and Medication Adherence. The nurse practi-
tioner-led program of AHA's Life Simple 7 [43] addressed
Competing Priorities and Lifestyle Challenges. The stu-
dent-led CVD Bingo game at shelters [25] and the organ-
ized street soccer intervention [49] addressed Lifestyle
Challenges in health literacy and exercise, respectively.
The home telehealth program for homeless veterans [32]
addressed Competing Priorities, Access to Care, and
Medication Adherence. Finally, the mobile CVD screen-
ing program in homeless hostels [22] addressed Access
to Care and Lifestyle Challenges. It was positive to see
many of these programs and interventions were founded
on unmet needs and reported barriers, as well as imple-
mented multi-disciplinary team work to address needs
from many health and social directions. It was concern-
ing that none of these programs addressed the barrier
of Discrimination; this highlights a barrier for urgent
attention.

We also believe these gaps were driven by the fact that
these programs and interventions were small-scale pilots
(<15 participants). These program pilots must have full
evaluation, feasibility, economic, and/or scalability stud-
ies that follow to ensure we have full practical under-
standing. Additionally, while these program pilots have
predominantly been positive, this could be influenced by
publication bias. This demonstrates the need to publish
failed interventions for others to learn from and grow our
body of literature on challenges and solutions to CVD
care delivery in the homeless population.

Adjacent literature

There were various articles not included in this review
because the primary study population was not peo-
ple experiencing homelessness, but they did focus on
inner-city and intersectional vulnerable populations.
For example, Walton-Moss et al. synthesized com-
munity-based CVD interventions among vulnerable
populations (e.g., racial minorities, low-income neigh-
bourhoods, among others) [8]. They reported a few
small-scale studies of CVD interventions that showed
some success in improving cardiovascular outcomes
through use of mobile clinics, health coaching, and case
management approaches, and a larger-scale study that
built a generalized medical respite program. A limita-
tion of this adjacent literature, however, was oftentimes
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these studies looked at inner-city postal codes and
people experiencing homelessness would rarely be
captured in those postal codes [8, 45]. Although this
literature did not report any interventions specifically
for people experiencing homelessness - a community
with its own unique needs and context - this litera-
ture did have comparable learnings to our review and
insight on how to deliver care to structurally vulnerable
groups. Another study by Wong et al. in 2008 reported
an elevated risk of CVD in inner-city populations,
and they concluded it is not due to a level or lack of
awareness of education - in fact, inner city populations
could name more CVD risk factors on average than a
comparator urban group - and therefore CVD educa-
tional and motivational approaches are not sufficient
[54]. This links to the tension reported in this review of
some providers advocating for more lifestyle interven-
tions for people experiencing homelessness with CVD,
while others do not believe the competing priorities
will allow for lifestyle changes. Regardless, context-spe-
cific data are most beneficial for the homeless popula-
tion, especially people experiencing homelessness with
intersecting structural vulnerabilities such as those who
are racialized and homeless.

There were also various articles not included in this
review that focused on diabetes management in the
homeless community, including learnings on education,
empowerment, medication support and supplies, and
community engagement [55-57]. Many people expe-
riencing homelessness with CVD also have comorbid
diabetes, and it was informative and optimistic that the
diabetes literature had a similar approach to management
in people experiencing homelessness as CVD. There is a
specific pilot program titled “Chronic Disease Prevention
and Management Programs [CDM]” in Calgary, Alberta,
Canada that uses a partnership-based and community
development approach to prevent and manage diabetes
in people experiencing homelessness, with the goal of
expanding to other chronic diseases that are highly prev-
alent in the homeless population, including CVD [58].
Perhaps making health care delivery programs that are
inclusive of a variety of chronic diseases, to provide com-
prehensive care in the same visit, is a strong and practical
approach.

Next steps and future research
There are three main calls to action and further research
to follow from this review.

First, it was largely highlighted in the literature that the
root cause of homelessness is safe, affordable, dignified
housing, and that homelessness itself is a risk factor for
CVD. We must focus on affordable housing costs, social
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housing with supports, and government rental assistance
[59], to ensure people experiencing homelessness are in
stable housing before they can focus on their CVD man-
agement and other health priorities.

Second, an emerging theme in the literature was the
idea of bringing cardiac specialist care to where the
homeless community resides, whether that be in home-
less shelter clinics or specialists joining mobile outreach
teams. This innovative idea, of bringing cardiology out-
side of the hospital, must be further researched for fea-
sibility in specific contexts with resource and equipment
restraints.

Third, another emerging theme in the literature was
digital technology as an avenue for CVD management
for people experiencing homelessness, with one reported
program using mobile phones for health education and
reminders [32]. It is consistent with a study by McInness
et al. in 2014 that 89% of homeless veterans surveyed
had a mobile phone and 90% of them saying they would
be interested in health communication over mobile
phone, such as appointment reminders, medication refill
reminders, and health checks [60]. A common theme in
the literature was that people experiencing homelessness
with CVD often need consistent communication with
their healthcare team and frequent check-ins, and remote
telemonitoring technology for CVD may be suitable
for both prevention and management of CVD [5]. This
should be an area of further exploration.

Limitations

This review comes with limitations. First, the usefulness
of this scoping review is contingent on research teams
and organizations producing a written record of their
learnings and programs. It is entirely possible that many
organizations have developed and piloted programs and
interventions that have led to future recommendations,
but the documentation does not exist in the literature or
is not available. This highlights the need for more open-
access pilot programs so we can learn from one another.
Second, the descriptive purpose of this scoping review
prevented us from formally assessing risk of bias. Third,
while it was of an international scope, most articles were
USA-based, and generalizability of these findings needs
to be assessed through context-based future research. It
is especially relevant when comparing to our own context
in Canada with a universal healthcare system. Fourth, we
only included articles in English language. Finally, given
the qualitative component of our research question, het-
erogeneity of article type, and the aim not to compare
studies but rather accumulate results, we did not do a
quality appraisal of articles. We recognize this is a stand-
ard of scoping reviews and therefore a limitation.
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Conclusion

The purpose of this review was to gather, synthesize, and
disseminate learnings across organizations and countries,
so when another group wants to develop a CVD program
or approach to care, they can access these learnings. We
hope this review is valuable in providing future direction
for health care providers, health services research teams,
and community organizations. It will certainly inform
our future work on CVD management for people experi-
encing homelessness in Toronto, Canada, with the goal of
designing a future program.

There is no ‘one-size fits all’ approach to CVD man-
agement for people experiencing homelessness. It is met
with complexity, diversity, and intersectionality, including
tackling upstream structural factors that contribute to
homelessness. However, it is clear we need to move from
studying and reporting the CVD burden and inequity in
the homeless community, to more practical, community-
driven solutions with lived experience at the core.
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