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BACKGROUND: People who are homeless have a higher
burden of illness and higher rates of hospital admission
and readmission compared to the general population.
Identifying the factors associated with hospital readmis-
sion could help healthcare providers and policymakers
improve post-discharge care for homeless patients.
OBJECTIVE: To identify factors associated with hospital
readmission within 90 days of discharge from a general
internal medicine unit among patients experiencing
homelessness.

DESIGN: This prospective observational study was con-
ducted at an urban academic teaching hospital in Toron-
to, Canada. Interviewer-administered questionnaires and
chart reviews were completed to assess medical, social,
processes of care, and hospitalization data. Multivariable
logistic regression with backward selection was used to
identify factors associated with a subsequent readmission
and estimate odds ratios and 95% confidence intervals.
PARTICIPANTS: Adults (N = 129) who were admitted to
the general internal medicine service between November
2017 and November 2018 and who were homeless at the
time of admission.

MAIN MEASURES: Unplanned all-cause readmission to
the study hospital within 90 days of discharge.

KEY RESULTS: Thirty-five of 129 participants (27.1%)
were readmitted within 90 days of discharge. Factors as-
sociated with lower odds of readmission included having
an active case manager (adjusted odds ratios [aOR]: 0.31,
95% CI, 0.13-0.76), having informal support such as
friends and family (@OR: 0.25, 95% CI, 0.08-0.78), and
sending a copy of the patient’s discharge plan to a primary
care physician who had cared for the patient within the
lastyear (aOR: 0.44, 95% CI, 0.17-1.16). Ahigher number
of medications prescribed at discharge was associated
with higher odds of readmission (aOR: 1.12, 95% CI,
1.02-1.23).

CONCLUSION: Interventions to reduce hospital readmis-
sion for people who are homeless should evaluate tailored
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discharge planning and dedicated resources to support
implementation of these plans in the community.
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health services; poverty
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INTRODUCTION

More than 35,000 people experience homelessness in Canada
every night," and in the USA, over half a million individuals
are homeless at any given time.” People who are homeless
have a high prevalence of acute and chronic illness®’ and
often experience substantial barriers to obtaining healthcare in
the community. Challenges described in the literature include
lack of a regular care provider, costs associated with obtaining
healthcare, and competing priorities such as housing instabil-
ity and food insecurity.* '* As a result, homeless individuals
have high levels of unmet healthcare needs'> '® and higher
rates of hospital admission and readmission compared to the
general population.'”2°

Readmission to hospital has been a prominent area of focus
for healthcare research to improve quality of care and reduce
costs for health systems, but relatively few studies have ex-
amined readmissions in homeless populations. While the gen-
eral Canadian and US populations have 30-day readmission
rates of 9.4% and 13.9% respectively,>"" ?* the 30-day read-
mission rate among homeless populations ranges from ap-
proximately 20 to 50%.'% % **2° Ninety-day readmission
rates have been found to be within a similar range.'® %> 2%
Identification of the factors associated with readmission
among patients experiencing homelessness could provide in-
sight for healthcare providers and policymakers to better sup-
port the transition from hospital to community for these
individuals.

Factors associated with 90- or 30-day readmission in the
homeless population include race or ethnicity, prior hospital
and healthcare service usage, discharge location, and having a
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primary care provider, as well as hospitalization characteristics
such as particular discharge diagnoses, length of stay, and
leaving the hospital against medical advice (AMA).' 272>
27-28 In contrast, there is no clear evidence to suggest that age,
sex or gender, alcohol or drug use, mental health-related
conditions, and illness burden or number of chronic diseases
are associated with higher readmission rates.'” 232> 272

Some studies have suggested that social support*® >

and case
management3 38 improve health outcomes in this population,
while having a primary care provider may benefit healthcare
transitions;'® ** 2> 27 accordingly, these factors need further
exploration.

This study sought to identify the factors associated with
hospital readmission within 90 days of discharge from a
general internal medicine unit among patients experiencing
homelessness. Informed by the existing literature, demograph-
ic, medical, social, and processes of care data were obtained in
order to evaluate a range of factors potentially associated with

readmission.

METHODS
Study Setting and Participants

This prospective cohort study was conducted at an urban
academic teaching hospital in Toronto, Canada. Participants
were recruited between November 2017 and November 2018.
Eligible participants included individuals 18 years or older,
admitted to the general internal medicine service, and who
were homeless at the time of admission. Homelessness was
defined as being unsheltered (living on the streets or in places
not intended for human habitation), emergency sheltered
(staying in overnight shelters), or provisionally accommodat-
ed (staying in temporary accommodation which lacks security
of tenure).> Individuals were excluded if they did not wish to
participate, were too unwell to participate or incapable of
providing consent, or were unable to communicate in English.

Research staff identified potentially eligible participants
through daily review of the general internal medicine patient
census, which includes place of residence. Once identified, a
member of the patient’s circle of care obtained permission
from the patient to introduce the research staff using a short
script. Research staff confirmed eligibility, explained the
study, and obtained written informed consent.

Primary Outcome

The primary outcome was an unplanned hospital readmission
within 90 days of discharge. A period of 90 days was chosen
to account for the complex health and social challenges that
homeless people face following hospitalization, which may
last longer than a duration of 30 days. Research staff tracked
the discharge and readmission dates of participants by regu-
larly reviewing the individual’s hospital record. If a participant
was readmitted more than once during the 90-day follow-up

period, only the first readmission was included in this analysis.
Admissions to other hospitals were not systematically cap-
tured for all participants.

Data Collection

Data were collected using a questionnaire based on the Kaiser
Permanente All-Cause Readmissions Diagnostic Tool. This
questionnaire consisted of a patient survey and a structured
hospital chart review of the electronic patient record for each
admission and discharge. The patient survey was administered
by research staff during the baseline interview to determine the
patient’s self-reported race, socioeconomic status, history of
homelessness, alcohol and drug use, and medical and social
supports in the community. Participants were considered to be
receiving active case management if they had engaged with
their case manager in the past 60 days. In a separate survey
item, participants were prompted to answer the open-ended
question, “When you are discharged from here, what supports
(people or services) can you rely on?” to describe their social
support. Answers from this question were subsequently cate-
gorized into “formal supports” (e.g., medical professionals,
social service workers) and “informal supports” (e.g., family,
friends, religious groups, volunteer groups). Data on addition-
al demographic factors including age and gender, prior
healthcare usage, and current hospitalization characteristics
such as length of stay, discharge diagnoses, and comorbidities
used in the Charlson Comorbidity Index*® were collected from
the chart review. Measures of care transitions were noted,
including written documentation of instructions for the patient
to follow if their condition worsened and communication of
the patient discharge summary to an active primary care
provider, defined as a provider who had cared for the patient
in the past year, or was referred to the patient at the time of
discharge.

Statistical Analysis

The 90-day readmission rate and 95% confidence interval (CI)
were calculated as the proportion of index admissions which
resulted in a readmission post-discharge. Other reported de-
scriptive statistics included the 30-day readmission rate, me-
dian (interquartile range) time to readmission, and the distri-
bution of the number of readmissions in the 90-day post-
discharge period. The proportion of patients who were
readmitted for an identical diagnosis as their initial admission
was also calculated.

Potential factors associated with readmission within 90 days
of discharge were selected based on the literature on readmis-
sion in similar populations and the clinical experience of the
research team.> '% 23725 27 28. 30 41743 The demographic
variables of age, gender, and self-identified race were also
considered.

Logistic regression models were fit to the data to estimate
unadjusted and adjusted odds ratios and 95% confidence
intervals. Backward selection in the multivariable model was
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Table 1 Characteristics of Homeless Patients and Their First Hospitalization to a General Internal Medicine Unit

Variable Group total (V= 129) Readmitted within Not readmitted within
90 days (n = 35) 90 days (n = 94)
n (%) n (%) n (%)

Age (years), mean (SD) 54.63 (13.94) 57.7 (12.3) 53.5 (14.4)
Male 101 (78.3) 30 (85.7) 71 (75.5)
Race

White 90 (69.8) 25 (71.4) 65 (69.1)

Non-white* 39 (30.2) 10 (28.6) 29 (30.9)
High school education or more 87 (68.0) 25 (73.5) 62 (66.0)
Monthly income ($), median (interquartile range) 925 (622-1310) 800 (551-1300) 960 (651-1400)
Slept outside in the past 30 days 48 (37.2) 12 (34.3) 36 (38.3)
Mental health condition} 43 (33.3) 11 (31.4) 32 (34.0)
Alcohol or substance use} 85 (65.9) 22 (62.9) 63 (67.0)
Active case manager (saw < 60 days ago) 61 (47.3) 10 (28.6) 51 (54.3)
Post-discharge social support

At least one formal support 61 (48.0) 16 (45.7) 45 (48.9)

At least one informal support 40 (31.0) 5(14.3) 35(37.2)
Discharge plan sent to active primary care provider 48 (37.2) 9 (25.7) 39 (41.5)
Admitted to study hospital in the past 3 months 30 (23.3) 13 (37.1) 17 (18.1)
Charlson Comorbidity Index (> 3) 32 (24.8) 11 31.4) 21 (22.3)
Discharge diagnosis

Infection 53 (41.1) 14 (40.0) 39 (41.5)

Chronic obstructive pulmonary disease 15 (11.6) 4 (11.4) 11 (11.7)

Mental health or substance use-related illness 14 (10.9) 3 (8.6) 11 (11.7)

Gastrointestinal-related illness 12 (9.3) 2 (5.7) 10 (10.6)

Congestive heart failure 539 4(11.4) 1 (1.1)

Other 32 (24.8) 8 (22.9) 24 (25.5)
Length of stay (days), median (interquartile range) 7 (4-14.5) 8 (5-15) 7 (4-14)
Number of medications prescribed upon discharge

0 6 (4.7) 2 (5.7) 4 4.3)

1-3 40 (31.0) 4114 36 (38.3)

4-6 37 (28.7) 13 (37.1) 24 (25.5)

7+ 46 (35.7) 16 (45.7) 30 (31.9)
Left hospital against medical advice 15 (11.6) 5(14.3) 10 (10.6)
Discharge location

Street or shelter 98 (76.0) 23 (65.7) 75 (79.8)

Temporary housing§ 18 (14.0) 9 (25.7) 9 (9.6)

Healthcare facility 13 (10.1) 3 (8.6) 10 (10.6)
Instructions for patient to follow if condition worsened 85 (65.9) 17 (48.6) 68 (72.3)

*Of the 30.2% participants who were non-white, the majority (69.2%) identified as black or Indigenous
FIncludes diagnosed mental health disorders and mental health-related hospitalizations
Fncludes diagnosed alcohol and drug use disorders, high alcohol use (= 6 drinks per day), or use of any illicit drug

STncludes friends and family, hotels and motels, supportive housing, group homes, and boarding homes

used to retain variables with p values < 0.15. Adequacy
of the models was assessed using the Hosmer-
Lemeshow goodness-of-fit test. Model discrimination
was evaluated using the area under the curve. All sta-
tistical tests were two-tailed and statistical significance
was defined for p values less than 0.05. Statistical
analyses were performed using SAS 9.4 (SAS Institute
Inc., Cary, NC).

RESULTS

Participant Characteristics and Readmission
Rate

Between November 2017 and November 2018, a total of
206 eligible patients were identified. Of these patients,
55 were not able to be recruited prior to discharge, most
often due to severe illness or a brief hospitalization
(both admission and discharge occurring outside of
study recruitment hours of 9 AM to 4 PM on

weekdays). Two patients died before study staff could
make contact and 18 declined to participate. In total,
133 patients were enrolled in this study. Four patients
were subsequently excluded from this analysis: 2 pa-
tients were found to be housed and therefore ineligible,
and 2 patients died during their admission. Thus, the
total number of participants included in this analysis
was 129.

The characteristics of participants and their hospitalizations
are shown in Table 1. Within 90 days after discharge, 35
patients (27.1%, 95% CI, 19.5-34.8) had an unplanned all-
cause hospital readmission. Among those who had a readmis-
sion during this period, 26 patients (74.3%) were readmitted
once, 8 (22.9%) were readmitted twice, and 1 (2.9% )
was readmitted 3 times. The median time to readmission
was 20 days (interquartile range 7-59 days). Roughly
one-third of patients (34.3%) were readmitted for an
identical diagnosis as their initial admission (Supplemental
Table 1). The readmission rate within 30 days was 17.1%
(95% CI, 10.6-23.5).
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Table 2 Unadjusted and Adjusted Odds Ratios for Factors Associated with a 90-Day Readmission to a General Internal Medicine Unit

Variable

Unadjusted OR (95% CI)

p value Adjusted* OR (95% CI) p value

Age (per 5-year increase)

Male

Non-white

Mental health condition

Alcohol or substance use

Active case manager (saw < 60 days ago)

At least one informal social support post-discharge
Discharge plan sent to active primary care provider
Discharged to healthcare facility/temporary housing
Charlson Comorbidity Index (per 1-unit increase)
Number of medications prescribed upon discharge
Left hospital against medical advice

1.12 (0.97-1.30)
1.94 (0.68-5.59)
0.90 (0.38-2.11)
0.89 (0.39-2.04)
0.83 (0.37-1.87)
0.34 (0.15-0.78)
0.28 (0.10-0.79)
0.49 (0.21-1.16)
2.06 (0.87-4.87)
1.09 (0.89-1.33)
1.07 (0.99-1.16)
1.40 (0.44-4.43)

0.12
0.22
0.80
0.78
0.66
0.01 0.31 (0.13-0.76) 0.01
0.02 0.25 (0.08-0.78) 0.02
0.10 0.44 (0.17-1.16) 0.10
0.10
0.42
0.11 1.12 (1.02-1.23) 0.02
0.57

*Backward selection was used to retain variables with p values < 0.15

Factors Associated with Readmission

The unadjusted and adjusted odds ratios and 95% confidence
intervals are shown in Table 2.

In the multivariable model, four variables were found to be
independently associated with readmission. Having a case
manager or social worker (adjusted odds ratio [aOR]: 0.31,
95% CI, 0.13-0.76) or having at least one informal support
(aOR: 0.25, 95% CI, 0.08-0.78) was associated with signifi-
cantly lower odds of readmission 90 days post-discharge. For
every additional medication prescribed at discharge, the odds
of readmission increased by 12% (aOR: 1.12, 95% CI, 1.02—
1.23). Sending the discharge plan to an active primary care
physician was associated with a 56% reduction in the odds of
readmission (aOR: 0.44, 95% CI, 0.17-1.16) but this finding
did not reach statistical significance (p = 0.10). The Hosmer-
Lemeshow goodness-of-fit test was 0.48 and the area under
the ROC curve was 0.75.

DISCUSSION

In a group of people experiencing homelessness who were
admitted to a general internal medicine service, we found that
one-quarter (27.1%) were readmitted within 90 days. Three
studies looking at 90-day readmission rates in the homeless
population reported rates of 21.2%,%® 24.5%,'® and 34.3%.>
Additional studies focused on a shorter period of 30 days: our
observed 30-day readmission rate of 17.1% is at the lower end
of the rates reported in the literature, which are between 17.7
and 50.8%.'% 2 727 Study differences such as variation in
the definition of homelessness, the types of readmissions
included, methods of data collection, and availability of out-
patient services may account for the discrepancies between
reported rates in both 90- and 30-day time periods. Notably,
two retrospective analyses of administrative health data in
similar Canadian populations reported 30-day readmission
rates of 22.2% and 22.6%.'" ?7 While we captured
readmissions to a single institution, these groups included
readmissions to all of the hospitals in the region through
administrative data review. Although our study hospital

provides a large proportion of inpatient care for people
experiencing homelessness in our community, our analysis
likely missed a subset of admissions to 3 nearby hospitals that
may account for this difference.

Our study showed that for each additional medication a
patient was prescribed at discharge, their odds of readmission
increased by 12% (95% CI, 2-23). Two other study variables,
the Charlson Comorbidity Index and discharge diagnoses,
were also indicators of a patient’s burden and severity of
disease; however, these variables were not associated with a
change in odds of readmission. Thus, a higher number of
medications prescribed may signify a more challenging treat-
ment regimen in addition to increased illness complexity.
Homeless patients face multiple structural and personal bar-
riers to obtaining and adhering to medication such as costs,
limited access to primary care for prescription renewals, few
options to safely store medication, concurrent alcohol or sub-
stance use, and insufficient support to self-manage medication
administration.** *° Given these barriers, a lack of appropriate
post-discharge support to adhere to complex treatment plans
may lead to higher odds of readmission.

Our analyses suggest that non-medical support post-
discharge may reduce the odds of readmission. Consistent
with existing literature, self-reported informal social support
after discharge was a significant protective factor in our mod-
el.**>? Previous studies have noted that supportive relation-
ships can help patients transition from hospital by providing
emotional, financial, and tangible support such as providing
transportation to appointments. While we used an open-ended
prompt for this outcome, in future studies, nuanced
questioning on the size and involvement of patients’ support
networks would enrich analyses on the impact of social sup-
port on readmission.

Having a case manager or social worker also reduced the
odds of readmission in our analysis.36 However, a recent
systematic review noted substantial variation in the effects of
different case management models for people experiencing
homelessness or who are vulnerably housed.*” Though this
review did not explore hospital readmission as an outcome,
some assertive community treatment and critical time
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intervention programs were found to reduce the amount of
time hospitalized. Studies examining standard and intensive
case management models did not report reductions for this
outcome. Our results, taken with this finding, point to the
potential benefits of case management and the necessity of
determining the best model of support to positively affect
health and hospitalization.

Patients whose discharge plan was communicated with their
active primary care provider were less than half as likely to be
readmitted than those whose discharge summary was not sent
to an outpatient provider. Though we did not systematically
ascertain if all participants had received post-discharge sup-
port in the community, our finding shows a potential benefit to
communication between the hospital and the patient’s primary
care provider. In a similar finding, Racine et al. reported that
having a primary care provider at the Boston Healthcare for
the Homeless Program reduced the odds of patient readmis-
sion.?* Other work on the continuity of care between hospital
and outpatient services has not suggested the same direction
and degree of association, however. Doran et al. found that
having a follow-up appointment made for the patient at the
time of discharge did not affect patients’ likelihood of read-
mission; however, the authors note that most participants did
not attend their appointment.*> Furthermore, Saab et al. deter-
mined that having a primary care provider actually increases
the odds of readmission.'® This association may be related to
the study design: hospitalizations were captured in adminis-
trative data up to 5 years after primary care data was obtained
through interviewer-administered questionnaires. The authors
could not therefore ascertain if the participant was connected
to a primary care provider at the time of hospitalization or
readmission, nor if the patient attended an appointment. Currie
et al. found that using outpatient services within 7 days of
discharge was not protective of 60-day readmission; this study
cohort was defined as having mental illness, and the majority
of hospitalizations were psychiatric, which differs from ours
and other studies.?’ Thus, the role of communication between
hospital-based and primary care providers to improve post-
discharge care for patients experiencing homelessness merits
further exploration.

Previous research has suggested that the challenges of dis-
charge planning can be attenuated by discharging patients to
respite care, medical facilities, and temporary housing®* 2 2*
7 though we did not find an association between discharge
location and readmission. Respite centers, with centralized
medical and social services, have been found to be particularly
useful for homeless individuals.** 2* *” We did not examine
respite care use specifically due to the very small number of
patients who were discharged to this service, though this
variable would be of interest in future studies.

Literature suggests leaving against medical advice may be
associated with a higher odds of readmission in homeless
patients.'” 2>72% 42 48 Oyr study found that 14.3% of
readmitted patients (n = 5) left AMA during their initial
hospitalization compared to 10.6% of non-readmitted

participants (n = 10). Saab et al., also in Toronto, found a
significant difference in the self-discharge rates between
readmitted patients (14.8%) and non-readmitted patients
(7.8%)." Though our rates are comparable with Saab et al.,
our study may have lacked the power to show statistical
significance in this finding. Additionally, our longer follow-
up period of 90 days may have diluted the effect of leaving
AMA, which has been suggested to be concentrated within the
first 1-2 weeks of discharge.*®>° The overall percentage of
patients who left AMA in our study is exceptionally high
compared to that of the general public, for which only 1-2%
of all admissions to inpatient acute care end in self-dis-
charge.”"” °% This difference may speak to the unique needs
of patients experiencing homelessness who may require tai-
lored, in-hospital services to support and assist the completion
of their inpatient stay.

We included mental health and substance use variables
because of their association with higher readmission rates in
comparable low-income populations®® and their prevalence
within the homeless population,® but we did not find an
association between readmission and either variable. In 5
similar studies examining readmission rates in the homeless

population, these factors were also not found to be associat-
od 19- 24.25.27. 28

STRENGTHS AND LIMITATIONS

This study used patient surveys as well as administrative data
to capture a range of variables. This methodology provided
detailed information on participants’ living situations as well
as their connection to social support and care providers, which
is not generally available through solely administrative
sources. Nonetheless, this study has several limitations. Pa-
tients were recruited during their hospital stay; therefore,
patients who were too ill to consent and those who left before
they could be approached by study staff were not included. It
is therefore likely we missed patients who had the highest and
lowest acuity of illness and as such, findings may not be
representative of all admissions. Furthermore, all participants
were enrolled at a single hospital, and readmissions were
ascertained only at that hospital. Given the mobility of indi-
viduals experiencing homelessness, it is likely that our read-
mission rate is an underestimate. Lastly, our relatively small
sample size of 129 patients may have limited our ability to
analyze certain variables, such as the effect of leaving against
medical advice.

CONCLUSION

In this study, the 90-day readmission rate among homeless
patients was substantially higher than that observed in the
general population. Identifying the factors associated with
readmission among homeless individuals can help meet the
unique needs of patients while potentially reducing healthcare
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spending. We found that case management, informal support
post-discharge, and increased communication between
the hospital and the patient’s primary care provider were
potentially protective against readmission, while an in-
creased number of medications raised the odds of read-
mission. Our findings emphasize the necessity of both
developing tailored discharge plans for people
experiencing homelessness and bolstering resources to
assist in the implementation of these plans. Interventions
to address the transition from hospital to community for
people who are homeless should evaluate whether fo-
cused support in these areas is effective.
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