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Abstract 

Background A large proportion of adult psychiatric inpatients experience homelessness and are often discharged to 
unstable accommodation or the street. It is unclear whether homelessness impacts psychiatric hospital readmission. 
Our primary objective was to examine the association between homelessness and risk for 30-day and 90-day readmis-
sion following discharge from a psychiatric unit at a single urban hospital.

Methods A retrospective cohort study involving health administrative data among individuals (n = 3907) in Van-
couver, Canada with an acute psychiatric admission between January 2016 and December 2020. Participants were 
followed from the date of index admission until censoring (December 30, 2020). Homelessness was measured at 
index admission and treated as a time-varying exposure. Adjusted Hazard Ratios (aHRs) of acute readmission (30-day 
and 90-day) for psychiatric and substance use disorders were estimated using multivariable Cox proportional hazards 
regression.

Results The cohort comprised 3907 individuals who were predominantly male (61.89%) with a severe mental illness 
(70.92%), substance use disorder (20.45%) and mean age of 40.66 (SD, 14.33). A total of 686 (17.56%) individuals were 
homeless at their index hospitalization averaging 19.13 (21.53) days in hospital. After adjusting for covariates, patients 
experiencing homelessness had a 2.04 (1.65, 2.51) increased rate of 30-day readmission and 1.65 (1.24, 2.19) increased 
rate of 90-day readmission during the observation period.

Conclusions Homelessness was significantly associated with increased 30-day and 90-day readmission rates in 
a large comprehensive sample of adults with mental illness and substance use disorders. Interventions to reduce 
homelessness are urgently needed.

Question Is homelessness associated with risk for 30-day and 90-day psychiatric hospital readmission?

Findings In this retrospective cohort study of 3907 individuals, homelessness at discharge was associated with 
increased 30-day and 90-day psychiatric readmission.

Meaning Housing status is an important risk factor for hospital readmission. High-quality interventions focused on 
housing supports have the potential to reduce psychiatric readmission.
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Introduction
Homelessness is a widespread health and social concern 
across North America. In Canada more than 235,000 
people experience homelessness in any given year, and 
thousands more reside in precarious or inadequate hous-
ing [1]. Individuals facing homelessness experience an 
increased burden of illness, mortality and barriers to 
obtaining health care [2]. A significant proportion of 
individuals struggling with homelessness also suffer from 
substance dependence and other concurrent mental ill-
nesses [3]. Individuals with mental illness and addic-
tions are more likely to experience repeated episodes and 
longer periods of homelessness [4], as well as to require 
more health and social services [5, 6]. Despite increased 
evidence of the effect of social factors on health care 
outcomes, many individuals continue to face poor living 
conditions and limited community supports creating a 
reliance on acute health services.

Readmission to hospital is an important indicator of 
health system performance, representing discontinuity in 
care and exacting high costs. In Canada, readmissions to 
hospital costs more than 2.3 billion annually with 1 in 11 
patients readmitted within 30 days of discharge [7]. Sev-
eral risk factors are associated with hospital readmission 
including age, income, illness severity, substance use, and 
prior hospitalization or emergency room visits [8, 9]. 
People with psychiatric disorders have some of the high-
est readmission rates among all hospitalized patients. 
The 30-day readmission rate for people with mental 
health and substance use disorders was 13.8% in 2022, 
compared to the general Canadian population rate of 
9.3% [7]. Early readmission risk (within 30 days) among 
psychiatric populations is further complicated by social-
structural vulnerabilities and diagnostic variables, with 
concurrent substance use and serious mental disorders 
(e.g., schizophrenia and bipolar disorder) associated with 
increased 30-day readmission risk [10].

Homeless individuals are significantly more likely to 
be hospitalized and present with psychiatric and sub-
stance use disorders than stably housed individuals [11, 
12]. In Ontario, Canada, Saab et al. 2016 [13] found that 
homeless patients had nearly four times the odds of being 
readmitted within 30-days as compared to low-income 
controls. Once admitted to hospital this population often 
requires more specialized care and longer lengths of stay 
largely attributable to illness severity and psychosocial 
needs [14, 15] resulting in increased costs. For example, 
homeless patient admissions on the psychiatric service at 
a Toronto, Canada hospital cost $1058 more than housed 
patient admissions, even after adjusting for length of 
stay [16]. Moreover, individual recovery and social re-
integration are challenging for the majority of individu-
als following discharge and are often complicated by 

poor access to treatment and support services resulting 
in substantial unmet needs [17]. As a result, homeless 
individuals face an increased risk for early and often fre-
quent return to hospital becoming stuck in a costly and 
burdensome "revolving door" associated with significant 
economic and health consequences [18, 19].

Vancouver’s Downtown East Side (DTES) neighbor-
hood is known as one of the largest open drug scenes in 
North America, with a high prevalence of poverty, men-
tal illness and overdose mortality [20, 21]. Individuals 
residing in this region have some of the highest rates of 
homelessness and concurrent disorders in Canada [22] 
and these factors increase the risk of hospitalization and 
emergency department use [23]. While existing evidence 
suggests the most robust predictor of readmission is the 
number of previous hospitalizations [24]; gaps persist in 
the literature on other risk factors associated with read-
mission, especially among psychiatric populations who 
present with complex health and social needs. A growing 
body of observational research has identified homeless-
ness as an independent risk factor for general hospital 
readmission [12, 25, 26]; however, [13] understanding the 
specific impact on psychiatric acute services is increas-
ingly critical. Prior studies have found that between 7.2% 
to 15% of patients hospitalized for a mental health rea-
son had an early readmission [27–29], but only a small 
number of published studies have assessed the influ-
ence of housing status on readmission following an index 
psychiatric hospitalization. These studies have shown a 
relationship between homelessness and readmission fol-
lowing acute psychiatric hospitalization; however, there 
is wide variation in the magnitudes of effect for readmis-
sions [30, 31]; and little is known about the relationship 
between homelessness and psychiatric discharge particu-
larly in settings known to have patients with high rates 
of psychiatric comorbidities and medical needs such as 
Vancouver’s DTES. A large Canadian-multi site study, 
examined 30-day hospital readmission [32]; however only 
2.3% of their population was homeless, and it’s not clear 
that a similar relationship would be observed in other 
settings or what the relationship is between homeless and 
longer periods of follow-up. Moreover, existing research 
involves small samples sizes [33], limited diagnostic sub-
groups [32, 34]and it remains unclear how generalizable 
these findings are to broader psychiatric populations or 
geographic regions [32].

Our primary objective was to examine the association 
between homelessness and risk for 30-day and 90-day 
readmission to hospital following psychiatric discharge. 
We aimed to provide clinical and sociodemographic 
details of the population and hypothesized that in 
adjusted models homeless individuals would have higher 
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rates of short-term (30-day and 90-day) readmission fol-
lowing acute psychiatric hospitalization.

Methods
Design, participants and data source
This retrospective cohort study used health administra-
tive data for adults with a psychiatric admission to an 
urban hospital in Vancouver, British Columbia during a 
4-year period between January 1, 2016 and December 30, 
2020. The patient’s first discharge during that time period 
determined the index admission. Our study site provides 
inpatient and emergency services to the catchment area 
that includes the DTES. Patients were excluded from the 
study if they had an invalid personal health number, inva-
lid or missing age or sex data, were younger than 17 years 
of age, died during the psychiatric hospitalization or 
transferred to another hospital at the time of discharge. 
Sociodemographic variables (age, sex, and ethnicity) 
were obtained from electronic medical records. Hospital-
ization data were obtained from the Ministry of Health’s 
Discharge Abstract Database, which includes informa-
tion related to each acute hospital separation. The study 
exclusively used retrospective deidentified administrative 
records and was reviewed and approved by the  Univer-
sity of British Columbia – Providence Health Care (UBC-
PHC) Research Ethics Board. This study followed the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) reporting guideline.

Measures
Data on the main exposure (homelessness) were 
extracted from electronic medical records during the 
index hospitalization. Homelessness was coded at each 
admission as part of routine assessment (no formal 
instrument or tool was used) and was defined as having 
no fixed address. Homelessness was treated as a time-
varying exposure (i.e., homeless status was not constant 
throughout follow-up). The main outcome was 1 or more 
readmissions to a single urban hospital within 30-days or 
90-days following acute psychiatric hospitalization. The 
30-day outcome is considered a benchmark indicator 
for assessing coordination and continuity of care follow-
ing hospital discharge and is used by several health and 
government agencies (e.g., Canadian Institute for Health 
Information). All hospitalization records included diag-
nostic codes representing the most responsible diagnoses 
for each participant’s acute psychiatric hospitalization. 
The present study used International Statistical Classifi-
cation of Diseases and Health Problems, Tenth Revision, 
Canada (ICD-10-CA) to determine the most responsi-
ble diagnosis, a modified version of ICD-10, developed 
by Canadian Institute of Health Information and used 
across Canada. The following ICD-10-CA codes were 

used to determine the most responsible diagnoses for 
hospitalizations associated with: substance use disorders 
(F10-F19); Schizophrenia (F20-F29); and Bipolar Disor-
der (F30-F39).

Statistical analysis
We used descriptive statistics (counts and proportions 
for nominal variables) and measures of central tendency 
(mean and standard deviation (SD) or median and inter-
quartile range (IQR) for continuous variables to charac-
terize the sample. Time at risk started when participants 
were discharged at their index visit  (1st recorded hospi-
tal visit) during the observation period and ended at the 
 1st anniversary since their index release or December 30, 
2020 (whichever occurred first). Time spent in hospital 
was excluded from time at risk. We chose time-to-event 
analysis because our outcome of interest was not only 
the occurrence of an event (readmission), but also when 
it occurred. Due to the recurrent nature of the outcome 
variable, we used the Anderson-Gill (AG) counting pro-
cess method [35], an extension of the Cox model [36], to 
estimate the hazard of hospital readmission associated 
with homelessness.

During the model building process, we assessed the 
proportional hazards assumption of homelessness and 
other covariates using Schoenfeld residuals [37]. We 
found a violation of the assumption of proportionality 
for homelessness in the univariate Cox model and refit-
ted the univariate Cox model with the interaction terms 
between homelessness and follow-up time at three 
non-overlapping temporal intervals. This model pro-
vided estimates of hazard ratios (HR) for readmission in 
each temporal interval (≤ 30  days, 31 to ≤ 90  days & 91 
to ≤ 365 days).

The multivariable Cox proportional hazards regression 
model included homelessness and temporal interaction 
terms as well as controlling variables selected based on 
their established associations with readmission: age at 
index visit (continuous measure), gender (men, women 
and unknown/other); length of stay at index visit (contin-
uous measure), substance use disorder (no vs. yes) as rea-
son of stay at index visit and severe mental illness (either 
schizophrenia or bipolar disorder) as reason of stay at 
index visit (no vs. yes). Existing literature highlights the 
association between age, length of stay, male gender, 
substance use comorbidities and severe mental illness 
as independently associated with increased psychiatric 
readmission risk [38–42].

As an effect size, we report the adjusted Hazard Ratio 
(aHR) and 95% confidence interval (CI). We chose the 
conventional α level (2-tailed P < 0.05) to interpret the 
significance of estimated parameters. To account for 
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dependencies between events within the same individual, 
we used the robust variance estimator to estimate stand-
ard errors for the parameters [43]. We conducted sensi-
tivity analyses to examine our primary outcome as a fixed 
covariate. Additional details of the analytic methods are 
presented in previous research [44].

Results
The cohort was comprised of 3907 individuals who were 
predominantly male (61.89%) with a severe mental ill-
ness (70.92%), substance use disorder (20.45%) and mean 
age of 40.66  years (SD: 14.33). A total of 686 (17.56%) 
individuals were homeless at their index hospitalization 
averaging 19.13 (SD: 21.53) days in hospital. Baseline 
sociodemographic and readmission details for the eligi-
ble sample are presented in Table 1.

After adjusting for covariates, the aHR for readmis-
sion among patients experiencing homelessness was 2.04 
(IQR: 1.65, 2.51) within 30-days and 1.65 (IQR: 1.24, 2.19) 
within 90-days following discharge. Moreover, risk for 
readmission remained significant between 91 to 365 days 
following the index hospitalization (Table 2).

The association between readmission and homeless-
ness were further investigated in sensitivity analyses (see 
Supplementary Material).

Discussion
Homelessness at discharge was associated with a statis-
tically significant and clinically meaningful increase in 
readmission rates in a large comprehensive sample of 
adults diagnosed with mental illnesses and substance use 
disorders. Our findings confirmed our hypothesis and 
extended knowledge by demonstrating the risk for read-
mission within 30-days and 90-days following discharge 
from acute psychiatric hospitalization.

Our results confirm a very high level of homeless-
ness among patients discharged from an urban teaching 
hospital serving the DTES neighbourhood of Vancou-
ver, British Columbia. While 17.5% of our sample was 
deemed homeless, only 2.3% of participants in a compa-
rable study were identified as homeless [32], representing 
an 8.5-fold difference in homelessness status at discharge. 
Despite the difference in prevalence of homelessness in 
our samples we had similar rates for 30-day readmis-
sion 1.43 aHR and 2.04 aHR, respectively, which adds to 
confidence in our results and enhances generalizability 
of our findings. Our results are important, as early read-
mission is considered a negative outcome from a health 
system perspective. Several clinicians and researchers 
have developed interventions aimed at reducing early 
readmission, yet we continue to see increasing risk for 
readmission following discharge from acute psychiatric 

hospitalization. The transition from an acute psychi-
atric inpatient stay to community living represents a 
critical period in which patients frequently experience 
competing priorities such as obtaining food, clothing, 
and housing [45]. During this immediate post-discharge 
period unplanned readmissions are common. Findings 
from a large retrospective cohort in the United States 
(US), found that homeless adults were 54% more likely 
to be readmitted to a psychiatric unit within 30-days of 
discharge [46] when compared to housed adults. While 
rates of readmission to hospital are frequently used as 
performance indicators and considered markers of health 
care quality (e.g., incomplete treatment and inadequate 
coordination of health services following discharge)[47] 
they may also reflect deficiencies in social and commu-
nity services. Results from a recent prospective cohort 
study reported that few participants indicated their read-
mission was due to unattainable health care after dis-
charge but rather the result of barriers accessing general 
assistance and services for basic social determinants of 
health (e.g., housing, employment, etc.) [48]. Our results 
reinforce these previously reported findings and indicate 
that homelessness is associated with both an immedi-
ate (30-day and 90-day) and prolonged (91 to 365 days) 
risk for readmission. Collectively, the growing body of 
research that our study contributes to indicates a need 
to strengthen nonmedical support systems in order to 
reduce preventable readmissions among homeless indi-
viduals discharged from acute psychiatric care.

Research in the US and Canada has shown that provid-
ing specific forms of housing and support to homeless 
individuals is associated with fewer hospital days and ED 
visits [49–51]. Specifically, supported scattered site hous-
ing has demonstrated robust results in Canadian ran-
domized controlled trials including large reductions in 
emergency department visits [52], diversion from crime 
[53] and improved quality of life [54] among homeless 
adults diagnosed with psychiatric and substance use dis-
orders.   While current practices prioritize timely post 
discharge care, high-quality research has demonstrated 
that timely follow-up has no significant effect on reduc-
ing the risk of readmission among those who experience 
substance use, mental illness, and who remain homeless 
[55]. Our findings support the growing evidence base 
highlighting the importance of housing as a modifiable 
and protective factor against readmission.

Housing is considered a crucial social determinant of 
health and being homeless or unstably housed not only 
impacts the individual experiencing inequities, but also 
has substantial economic impacts. Latimer and col-
leagues [56] conducted an economic analysis of public 
services received by people experiencing homelessness, 
addiction, and mental illness in Canada, concluding that 
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costs ranged between $53,000 to $58,000 per person/per 
year in Canada’s three largest cities (Vancouver, Toronto 
and Montreal). Additionally, in Vancouver, 12–30% of 
annual per person costs were directly related to psy-
chiatric hospitalizations while less than 5% of annual 
per-person costs went to supportive housing. Canadian 
research has demonstrated that scattered-site recovery-
oriented housing offsets between 69% [57] and 96% [58] 
of the cost of intervening, a rate of return that is uncom-
mon in other domains of health and social spending. The 
longstanding narrative that more health care is needed 
for patients experiencing homelessness and psychiatric 
illness undermines the importance of other key social 
determinants of health. Even after adjustment for other 
risk factors including length of stay and severe men-
tal illness, homelessness was associated with increased 
readmission in our sample. Policy addressing permanent 
supportive housing is critical to the health of individuals 
and the long-term stability of health system resources. 
Our findings demonstrating that homelessness is related 
to readmission have high importance to hospital admin-
istrators and policy makers particularly in settings that 
have a high percentage of individuals who are homeless 
with psychiatric and substance use comorbidities. Evi-
dence from high-quality randomized controlled trials is 
available to guide policies and practices [59, 60].

Our study has several strengths, including its large 
sample and use of comprehensive hospitalization admin-
istrative data; however, we also have limitations to con-
sider. First, the use of a Canadian population with health 
services that are publicly funded may limit the generaliz-
ability of our results to other settings and jurisdictions. 
Second, our reliance on administrative data is subject to 
bias related to missing or incomplete records, including 
omissions of individuals who are provisionally accommo-
dated and those who are at risk of homelessness. Third, 
some key data such as race/ethnicity, chronic health con-
ditions, and ancillary services, which may have shown 
associations with early readmission were not available in 
our dataset. Lastly, our outcome was restricted to admis-
sions recorded at a single hospital, and therefore it failed 
to account for hospital admissions outside of the catch-
ment area in Vancouver, British Columbia.

Conclusion
Our results demonstrate an association between home-
lessness and psychiatric hospital readmissions. Spe-
cific interventions to reduce the burden of readmissions 
among individuals experiencing homelessness, substance 
use and mental illness have been empirically supported 
by randomized trials and are urgently needed. Given the 
increased risk for acute service use among individuals 

Table 1 Socio-demographic and clinical characteristics of 
included patients (n = 3,907)

IQR Inter-quartile Range, Min Minimum, Max Maximum, SD Standard Deviation

Socio-demographic 
characteristics

Mean (SD) / n (%)

Age at index visit

 Mean (SD) 40.66 (14.33)

 Median (IQR) 39.0 (29.00, 51.00)

 Min, Max 17.00, 96.00

Gender, n (%)

 Women 1,474 (37.73)

 Men 2,418 (61.89)

 Other/unknown 15 (0.38)

Length of stay at index visit

 Mean (SD) 19.13 (21.53)

 Median (IQR) 12.00 (5.00, 26.00)

 Min, Max 1.00, 195.00

Number of readmissions during the 1st year of follow-up period
 Mean (SD) 0.38 (0.53)

 Min, Max 0,7

 Total 1,494

Readmissions during the 1st year of follow-up period, n (%)
 1 955 (24.44)

 2 317 (8.11)

 3 131 (3.35)

 4 59 (1.51)

 5 23 (0.59)

 6 + 7 (0.18)

Length of stay at  1st readmission (n = 955) during the 1st year of follow-
up period

 Mean (SD) 18.80 (22.50)

 Median (IQR) 12.00 (4.00, 26.00)

 Min, Max 1.00, 181.00

Homelessness status at index visit, n (%)

 No 3,221 (82.44)

 Yes 686 (17.56)

Most responsible diagnosis for hospital stay at index visit

 Schizophrenia, n (%)
  No 2,028 (51.91)

  Yes 1,879 (48.09)

 Bipolar, n (%)
  No 2,987 (76.5)

  Yes 920 (23.55)

 Schizophrenia or bipolar, n (%)
  No 1,108 (28.36)

  Yes 2,799 (71.64)

Substance use disorder, n (%)
 No 3,111 (79.63)

 Yes 796 (20.37)
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with mental illness and substance use following dis-
charge, our findings reinforce the urgent need to revise 
policies and practices addressing housing and social 
care. A body of high-quality evidence demonstrates the 
effectiveness, feasibility, and cost-effectiveness of prac-
tices that improve health outcomes and support recovery 
among people experiencing complex psychiatric and sub-
stance use issues and homelessness.
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