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ABSTRACT

Background 
Understanding the prevalence and risk of heart failure (HF) 
among older adults is crucial for informing the design and 
implementation of interventions and guiding equitable 
healthcare delivery.

Methods
A systematic search was conducted in MEDLINE, Embase, 
Cochrane Database of Systematic Reviews, CINAHL, 
and Web of Science from inception to April 2025. We 
included studies of adults aged 50 years or older experi-
encing homelessness. Outcomes included HF prevalence, 
risk of HF, and HF mortality. Screening, extraction, and 
risk-of-bias assessments were completed in duplicate. 
Random effects meta-analysis using generalized linear 
mixed models was used to estimate the prevalence of HF. 
The risk and mortality of HF were analyzed using random 
effects models, with housed older adults serving as the  
comparator.

Results 
Thirty-four studies with 573,697 individuals experiencing 
homelessness were included in this study (weighted mean 
age: 59.0 years, weighted female percentage: 19.9%). The 
prevalence of HF was 12.0% (95% confidence interval (CI) 
7.3–19.0; I2 = 99.9%). The odds of HF compared to housed 
adults (weighted mean age: 70.8 years) was 0.93 (95% CI 

0.71–1.23; I2 = 99.7%). The unadjusted odds of mortality 
from HF was 0.40 (95% CI 0.22–0.74; I2 = 100%).

Conclusions 
This meta-analysis suggests that older adults experiencing 
homelessness have a prevalence of HF similar to or higher 
than population-based studies of housed adults of a similar 
age. Housing status was not associated with the odds of 
HF and was associated with a decreased odds of mortality, 
although substantial heterogeneity across studies limits evi-
dence certainty.

Key words: meta-analysis, homelessness, heart failure, health 
equity

INTRODUCTION

Heart failure (HF) is a leading cause of morbidity and mor-
tality in older adults. The global prevalence of HF among 
adults is estimated to be approximately 3%.(1) It is known that 
the prevalence increases with age, with an estimate of 8.5% 
among those over the age of 65 years.(1–3) As populations age 
worldwide, the burden of HF is projected to increase, making 
it a priority area for research, health policy, and the develop-
ment of equitable care models. Understanding the epidemiol-
ogy of HF remains imperative to inform resource allocation, 
identify high-risk populations, and tailor interventions to 
reduce hospitalizations and improve quality of life.(4) While 
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HF disproportionately affects older adults, socioeconomic 
disparities also play a role, with lower socioeconomic status 
being linked to higher HF incidence, prevalence, and mortal-
ity.(5) However, the burden of HF among adults experiencing 
homelessness is not well characterized, despite this popula-
tion facing substantial structural and health inequities.(6–8) 
This population is known to have higher rates of chronic 
diseases(9) and face barriers when it comes to preventative 
care,(10) medication adherence,(11) and guideline-directed 
medical therapy.(12) These challenges are compounded by 
mental health comorbidities, limited continuity of care, and 
insufficient social support, all of which may influence the 
course and management of chronic conditions such as HF.(13) 
Despite the increasing number of older adults experiencing 
homelessness, there is limited synthesis of data on how HF 
affects this subgroup of population.(14) As such, the purpose 
of this systematic review and meta-analysis was to estimate 
the prevalence, incidence, risk, and mortality of HF among 
older adults experiencing homelessness.

METHODS

Reporting and Registration
We report our study according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA), 
and the Reporting Guidelines for Meta-analyses of Obser-
vational Studies (MOOSE) (Appendix S1 and S2).(15) Our 
review was registered on Open Science Framework (https://
osf.io/n924t/).

Eligibility Criteria
We included studies that had a measure of HF prevalence, 
incidence, or mortality. Outcomes could be expressed as 
counts or a measure of risk (e.g., odds ratio (OR), rate ratio, 
or hazard ratio). We included randomized controlled trials 
and observational studies of adults aged 50 years or older 
who have experienced homelessness at any time and included 
studies with mixed populations if data for adults over 50 
years of age could be extracted. We defined homelessness 
as absolute homelessness (e.g., living in places not designed 
for human habitation), shelter use, administrative codes (e.g., 
International Classification of Diseases (ICD) codes),(16) or 
chart review. Homelessness was identified as either a current 
or a previous history of the condition, as this is typically how 
ICD codes classify homelessness.(16) We defined older adults 
as 50 years of age or over due to a prevalence of comorbid-
ities similar to adults aged over 65 years.(9) HF was defined 
by the individual study, which included self-reported history 
and ICD codes.(17) For studies that measured mortality, we 
included studies that reported either (i) HF mortality or 
(ii) all-cause mortality among HF admissions. HF mortality 
was included to account for studies that did not exclusively 
include patients with HF, but had a subgroup of mortality that 
could be extracted.

Information Sources and Search Strategy
We searched the following databases from inception to April 
3, 2025, using a search strategy developed by a health sci-
ences information specialist (CDC): MEDLINE, Embase, 
Cochrane Database of Systematic Reviews, CINAHL, and 
Web of Science (Figure S1 in the supplemental material). 
We completed a grey literature search on Google Scholar 
(n = 300 references reviewed based on previous studies of 
database and search engine overlap).(18) We used backward 
citation searching for all included articles. Our key concepts 
were homelessness and HF. No language or date restrictions 
were applied to the search strategy.

Selection Process
Citations were imported into Covidence, a web-based review 
manager.(19) After removal of duplicates, a pre-screening 
calibration was completed with 50 abstracts until a kappa 
consensus of over 90% was reached. Two reviewers then 
independently screened citations by title and abstract (PMH, 
KMK, JD, LA, and JS). Discrepancies were resolved by 
consensus or through a third reviewer.

Data Collection
Data extraction was completed using a predefined Microsoft 
Excel (Microsoft Corp®, Redmond, WA, USA) extraction 
form. Data were extracted independently and discrepancies 
were resolved through consensus (PMH, KMK, JD, LA, JS, 
and RA). We extracted the following study details: author, 
year, study design, sample size, inclusion, and exclusion cri-
teria. We extracted the following participant demographics: 
mean/median age, comorbidities, race, gender, language, 
income level, source of income, level of education, social 
capital, and religion (PROGRESS-Plus), and homelessness 
characteristics (method of identification, first episode experi-
encing homelessness, number of episodes of homelessness, 
last housing type before homelessness). We collected the 
following HF characteristics: method of diagnosis, type of 
HF (e.g., systolic, diastolic), and measures of prevalence, 
incidence, risk, and mortality.

Risk of Bias
Risk of bias was assessed independently by two study 
reviewers (PMH, KK, JD, LA, JS, and RA). Risk of bias for 
prevalence was assessed using the Joanna Briggs Institute 
Checklist for Prevalence Studies. For the risk outcomes, 
we used the Risk of Bias in Non-Randomized Follow-up 
Studies (ROBINS-E). We used funnel plots, a Doi plot, 
and the Thompson and Sharp test and Egger’s test to assess 
for publication bias for our primary outcome (i.e., HF 
prevalence).(20–22)

Synthesis Methods
Study and participant descriptive statistics were calculated 
through counts, weighted means, and ranges. We used 
generalized linear mixed effects models using the logit 
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transformation for the meta-analysis of prevalence. We 
used Hartung–Knapp adjustments to calculate confidence 
intervals. We estimated the prediction interval around the 
prevalence estimate using the t-distribution. As multiple 
studies were included from the HOPE-HOME cohort, 
to avoid duplicating participants, we selected one study 
with the highest number of initial participants.(21,23–27) 
We completed the following sensitivity analyses for the 
meta-analyses of prevalence: (i) excluding studies at a high 
risk of bias, (ii) removing studies that were not of a general 
representative cohort (e.g., admissions for cardiogenic 
shock, cancer, COVID-19, dementia), (iii) including only 
studies that diagnosed HF through ICD codes, and (iv) 
excluding abstracts. For the risk of HF and the risk of HF 
mortality, we pooled ORs using random effects models with 
generic inverse variance and estimated tau using restricted 
estimated maximum likelihood with the Hartung–Knapp 
adjustment. Measures of risk were compared to participants 
who were housed within a study. We conducted meta-
regression for the effect of study-level age on the preva-
lence, risk of HF, and risk of mortality. Meta-regression 
for age was completed as there is (i) a known association 
between age and HF prevalence, and (ii) we hypothesized 
that this would affect estimates compared to housed adults 
if there was a large difference in age.(28,29) Heterogeneity 
was quantified using τ, the I2 statistic, and the Cochran Q 
test (p < .05). We used a threshold of over 75% to indicate 
high heterogeneity.(30) We applied the Instrument to assess 
the Credibility of Effect Modification Analyses (ICEMAN) 
tool where heterogeneous treatment effects were iden-
tified.(31) We rated the quality of the evidence using the 
GRADE framework. Statistical analyses were conducted on 
R version 4.5.0 using the meta, metafor, glmer, tidyverse, 
ggplot, and robvis packages.(32)

RESULTS

Study Selection
The search strategy yielded 2,421 citations, with 820 dupli-
cates removed. Sixty-eight full-text studies were reviewed, 
with 21 studies meeting inclusion criteria. Backwards citation 
searching and the Google Scholar search identified an addi-
tional 12 studies, primarily comprising the HOPE-HOME 
cohort (n = 6/32 studies, 17.7%). This yielded a total of 34 
studies. A PRISMA flow diagram is shown in Figure 1.

Study Characteristics
Studies were conducted between 1990 and 2025, primarily 
in the United States of America (n = 28/34 studies, 82.4% 
of studies). There were 24 cohort studies (70.6%) and 10 
cross-sectional studies (29.4%), with sample sizes ranging 
from 39 to 285,555 among those experiencing homelessness. 
A total of 573,697 individuals experienced homelessness, 
with housed comparators contributing 46,390,207 partici-
pants. Two studies (5.9%) measured gender, two studies 

(5.9%) measured participant language, seven studies (20.6%) 
measured income level, eight studies (23.5%) reported 
a level of education, and seven studies (20.6%) reported 
degree of social capital (social support, marital status, and 
loneliness). Homelessness was most commonly identified 
using ICD codes (n = 9, 26.5%), or sampling from shelters 
or shelter users (n = 12, 35.3%). The remaining studies 
identified homelessness from chart review, through clinics 
that provided care for marginalized populations, or did not 
specify how homelessness was measured. HF was primarily 
measured from ICD codes (n = 14, 41.2%). A diversity of 
study populations were represented, including emergency 
department users, shelter users, and cohorts with HF, dia-
betes, and dementia.

Participant Characteristics
Among those experiencing homelessness, the weighted 
mean age was 59.0 years and weighted female percentage 
was 19.9%. In studies that had a housed comparator, the 
weighted mean age was 70.8 years. In those experiencing 
homelessness, the psychiatric comorbidities included 
(median, range): anxiety disorders (45.8%, 33.2–39.5%), 
alcohol use disorder (18.7%, 1.7–84%), depression (35.4%, 
5.0–78.7%), psychosis (8.0%, 4.4–23.6%), schizophrenia 
(21%, 14.2–27.8%), and substance use disorders (18.4%, 
3.1–70.2%). Medical comorbidities included (median, 
range): atrial fibrillation (17.8%, 12.9–27.7%), coronary 
artery disease (13.1%, 1.1–45.1%), dyslipidemia (28.9%, 
5.8–35.3%), diabetes (24.3%, 8.0–100%), hypertension 
(55.7%, 5.0–90.7%), stroke/transient ischemic attack (5, 
0.8–12%), and peripheral vascular disease (4.8%, 2–35.8%). 
Study and participant characteristics are shown in Tables 
S1–S3 in the supplemental material.

Prevalence of HF
In 19 studies that were pooled, the prevalence of HF 
among older adults experiencing homelessness was 12.0% 
(95% confidence interval (CI) 7.3–19.1%, I2 = 99.9%) 
(Figure 2).(6,9,33–49) Sensitivity analyses did not change 
our overall findings: (i) excluding studies from a non-
representative cohort (10.3% (4.0–24.5%)), (ii) excluding 
studies at high risk of bias (9.9% (5.5–17.2%)), (iii) includ-
ing only studies with ICD codes for diagnosis of HF 
(19.0% (8.0–38.9%)), and (iv) excluding abstracts (12.6% 
(7.3–21.0%)). Meta-regression for study-level age was not 
significant, with a beta-estimate of 0.11 (95% CI −0.003 to 
0.22), p > .05. There were insufficient studies to compare 
prevalence differences by sex, a predefined age cut-off of 65 
years, race and ethnicity, country, or type of HF. The funnel 
plot, Egger’s test (p = .023), and Doi (LFK (Luis Furuya-
Kanamori) index = 1.01) test suggest the presence of small 
study bias toward a high prevalence of HF. The Thompson 
and Sharp test was negative (p = .11) for the presence of 
funnel plot asymmetry (Table S4 and Figure S2 in the sup-
plemental material).
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Odds of HF, Incidence of HF, and HF Mortality
A meta-analysis of 11 studies that had a housed compara-
tor group produced an OR of 0.93 (95% CI 0.71–1.23, I2 = 
99.7%) (Figure 3).(6,35,37–40,43,45–47,49) Excluding studies from 
a non-representative cohort did not change the interpretation 
or degree of heterogeneity (OR 0.81 (95% CI 0.24–2.73, 
I2 = 87%)). Meta-regression for the age difference to the 
risk difference of HF was non-significant (b = −0.007, 
95% CI −0.018 to 0.003). Meta-analysis of mortality 
(n = 6 studies) showed an OR of 0.40 (95% CI 0.22–0.74, 
I2 = 100%) (Figure 4).(6,39,46,50–52) Meta-regression for the 
age difference to the risk difference of HF mortality was 
non-significant (b = 0.08, 95% CI −0.13 to 0.29). No studies 
measured HF incidence.

Risk of Bias
Thirteen studies measuring prevalence were assessed to be 
at high risk of bias due to the methods in identifying HF 
(self-report) and several study-level non-response rates 
of up to 25%, which were not addressed through other 
statistical methods. These studies primarily consisted of 
the HOPE-HOME cohort, which sampled individuals 
from shelters. These studies would therefore have the most 
accurate measure of homelessness compared to the other 
studies using administrative data. Furthermore, many of 
these studies were not included in the pooled meta-analysis 
(to avoid duplicating participants). Nine of twelve (75%) 

studies reporting a measure of risk (e.g., odds of HF or odds 
of HF mortality) were assessed to be at high or very high 
risk of bias primarily due to insufficient control for con-
founding. Risk-of-bias summaries are shown in Figure S3 
in the supplemental material.

Assessment of Certainty (GRADE)
We had very low certainty in the prevalence estimate. The 
evidence is uncertain for the risk of HF and the risk of mor-
tality (Table S5 in the supplemental material).

DISCUSSION

In this systematic review and meta-analysis of 34 studies 
and 573,697 older adults experiencing homelessness, the 
prevalence of HF was 12.0%. This prevalence is higher than 
population-based estimates for comparable age groups, which 
range from approximately 1% to 8%.(1–3) Older adults experi-
encing homelessness also had a high degree of comorbidities 
associated with HF, including hypertension, dyslipidemia, vas-
cular disease, atrial fibrillation, and substance use disorders. 
We found no association between homelessness and odds of 
HF (OR 0.93), and a lower odds of HF mortality (OR 0.40), 
though this latter finding may be an underestimation given the 
heterogeneous population pooled. Older adults experiencing 
homelessness were younger (weighted mean age: 59.0 years) 
than their housed counterparts (weighted mean age: 70.83 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers, and other sources
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FIGURE 1.  PRISMA flow diagram for the systematic review and meta-analysis of heart failure and heart failure mor-
tality in older adults experiencing homelessness
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FIGURE 2.  Meta-analysis of the prevalence of heart failure among older adults experiencing homelessness. 
Nineteen studies were pooled in the meta-analysis for the prevalence of heart failure among older adults experi-
encing homelessness. This figure shows that the prevalence is 11.95% (red diamond), with a 95% confidence 
interval from 7.25% to 19.06%. The orange line below shows the prediction interval, which is the expected out-
come if another study were to be conducted in a sample similar to the included studies. CI = confidence interval

FIGURE 3.  Meta-analysis of the odds of heart failure among older adults experiencing homelessness. Eleven studies 
were pooled in the meta-analysis for the odds of heart failure among older adults experiencing homelessness. This fig-
ure shows an odds ratio of 0.93, with a 95% confidence interval from 0.71 to 1.23. CI = confidence interval; OR = odds 
ratio
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years); however, meta-regression using study-level age also 
did not identify age as a moderator for the risk difference in 
HF and mortality.

This study contributes to the existing knowledge by pro-
viding an epidemiological understanding of HF burden in a 
population that is particularly vulnerable to health inequities. 
Previous studies have shown a greater risk of cardiovascular 
disease among homeless adults, but no study has systematic-
ally reviewed HF among housing insecure older adults.(47,49) 
We expect that there may be an underestimate of HF, given 
that the diagnosis requires healthcare access, which may 
be a challenge for individuals experiencing homelessness. 
Our study did not identify a difference in the risk of HF and 
a lower risk of mortality, despite previous reviews having 
suggested a socioeconomic association with HF outcomes.(5) 
We hypothesize that there may be several reasons for this. 
First, we included a variety of studies with different inclusion 
criteria to obtain a general estimate. However, this inherently 
leads to substantial heterogeneity in the included studies. For 
example, there were very few studies in the pooled risk of HF 
after excluding heterogeneous cohorts (n = 3, 27% of studies 
from the pooled analysis of the odds of HF). Second, despite 
the difference in age between the homelessness (mean age = 
59.0 years) and housed (mean age = 70.8 years) cohorts, 
there was no association between the age difference and risk 
difference of HF or HF mortality through meta-regression.(28) 
This may be due to the aggregation of study-level data (i.e., 
mean age) that obscures a participant-level association, as it 
would otherwise be expected that those who are older are at 
a greater risk for HF and mortality.(50) Third, the causes of 
mortality can be prone to misclassification, and particularly 
in the context of competing risks, may include substance 
overdose, other cardiac causes (e.g., myocardial infarction 
and arrhythmia), and respiratory conditions (e.g., severe 
chronic obstructive pulmonary disease). Further, the etiology 
of HF may have different associations with mortality (e.g., 
methamphetamine-induced as compared to coronary artery 
disease) that differentially affect individuals experiencing 

homelessness.(51) We aimed to be as selective as possible by 
only including deaths among individuals admitted for HF or 
HF-specific mortality, recognizing that there remain misclassi-
fication limitations in these data. This would bias mortality 
against those experiencing homelessness. Finally, mortality 
may be lower due to receipt of medical care following a 
HF diagnosis. This may include HF-specific clinics, which 
have been shown to reduce hospitalizations and all-cause 
mortality.(53)

This systematic review also highlights important gaps 
in the existing literature. Few studies reported income and 
education level, which have important implications for HF 
prevention and management. HF was primarily measured 
using ICD codes. While ICD codes are reasonably specific 
(positive predictive value ~98%), they do not reliably 
distinguish HF with reduced versus preserved ejection 
fraction, which dictates therapy.(52) More studies are needed 
to understand the causes of HF in this population to tailor 
prevention and treatment strategies. Very few studies out-
side of North America were identified and represent a need 
to understand geographic variations in HF epidemiology in 
this population.

This research has three important implications. Our 
findings suggest that HF is common in adults experiencing 
homelessness and occurs at younger ages than in the general 
population. Health systems and community programs should 
consider targeted strategies to identify and manage HF in this 
population, including case finding in shelters and encamp-
ments, mobile cardiology clinics, integrated primary care 
and case management, and pathways to ensure continuity of 
drug therapy. Policy approaches that improve access to stable 
housing and health insurance for people experiencing home-
lessness could also reduce the burden of HF and other chronic 
diseases. There is a need to establish standardized programs 
to identify and manage HF in this population. Second, the risk 
factors associated with HF in housing insecure populations 
require unique supports, including the management of sub-
stance use disorders, nutritional deficiencies, and equitable 

FIGURE 4.  Meta-analysis of the odds of heart failure mortality among older adults experiencing homelessness. HK = 
Hartung-KnappSix studies were pooled in the meta-analysis for the odds of heart failure mortality among older adults 
experiencing homelessness. This figure shows an odds ratio of 0.40, with a 95% confidence interval of 0.22–0.74. CI = 
confidence interval; OR = odds ratio; SE = standard error
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access to preventative healthcare services. Third, further 
research is needed to understand how to engage in optimal and 
pragmatic guideline-directed medical therapy and advanced 
HF therapies in this population to improve prognosis. Future 
research should also prioritize longitudinal cohort studies with 
standardized definitions of homelessness, validated HF ascer-
tainment (including HF subtype), and robust measurement 
of medication use and outcomes.(54) Studies from a broader 
range of countries are needed.(4) Research should also test 
pragmatic interventions to improve HF diagnosis, initiation of 
guideline-directed medical therapy, and linkage to follow-up 
care among people experiencing homelessness.(12,13,55,56)

Limitations
This review has several important limitations. Our study 
did not examine the degree of healthcare utilization and 
guideline-directed medical therapy related to HF, which is 
an important area for future study and an important con-
founder for HF mortality. We were also unable to subgroup 
HF-specific and all-cause mortality. We could not explain 
the sources of heterogeneity, though meta-analyses of 
prevalence often show high heterogeneity because included 
studies differ in case definition, sampling, setting, and 
measurement methods. We attempted to explain sources 
of heterogeneity through sensitivity analyses removing 
non-representative cohorts, though substantial heterogeneity 
remained in our pooled estimates. Our study was also unable 
to analyze sex differences, which is particularly important as 
disease burden is known to affect males more than females.(4) 
The included studies did not differentiate HF mortality from 
all-cause mortality, so we could not distinctively pool these 
rates separately. There are also important confounding vari-
ables the included studies did not take into account (e.g., 
duration and severity of homelessness). Finally, many studies 
used ICD codes to measure housing status, which can be 
prone to misclassification, potentially biasing against those 
experiencing homelessness.

CONCLUSION

This systematic review and meta-analysis shows that older 
adults experiencing homelessness have a prevalence of HF 
higher than general population-based estimates of a similar 
age range. The evidence base is limited by study heterogen-
eity, potential bias, and a lack of longitudinal data. Priorities 
include improving HF detection and care delivery in housing 
insecure populations, standardizing exposure and outcome 
measurement in future studies, and evaluating pragmatic 
interventions to reduce HF morbidity and mortality in this 
vulnerable group.
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