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ABSTRACT

BACKGROUND: People experiencing homelessness have diverse patterns of healthcare use. This study examined the distribution and
determinants of healthcare encounters among adults with a history of homelessness.

METHODS: Administrative healthcare records were linked with survey data for a general cohort of adults with a history of homelessness and
a cohort of homeless adults with mental illness. Binary and count models were used to identify factors associated with hospital admissions,
emergency department visits and physician visits for comparison across the 2 cohorts.

RESULTS: During the 1-year follow-up period, a higher proportion of people in the cohort with a mental illness used any inpatient (27% vs
14%), emergency (63% vs 53%), or physician services (90% vs 76%) compared to the general homeless cohort. People from racialized
groups were less likely use nearly all health services, most notably physician services. Other factors, such as reporting of a regular source
of care, poor perceived general health, and diagnosed chronic conditions were associated with higher use of all health services except psy-
chiatric inpatient care

CONCLUSION: When implementing interventions for patients with the greatest health needs, we must consider the unique factors that con-

tribute to higher healthcare use, as well as the barriers to healthcare access.
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Background

People experiencing homelessness are often exposed to harsh
living conditions that increase their risk of poor health out-
comes and premature mortality.! The ability to manage chronic
conditions may be further complicated by experiences of men-
tal illness, physical comorbidities, and substance-related disor-
ders.? The stressful experiences of homelessness, coupled with
chronic conditions and poor access to disease management, can
contribute to an elevated need for health services. Notably,
people experiencing homelessness are more likely to be hospi-
talized, visit the emergency department (ED), and visit a pri-
mary care provider compared to low-income controls.3
Homeless patients are also more likely to return to the ED or
be readmitted to a psychiatric unit, and less likely to see a psy-
chiatrist within 30days of discharge, when compared with
non-homeless patients.* These findings may be a consequence
of poor healthcare coordination at hospital discharge or may
indicate a greater need for acute health services due to the

complex health challenges experienced by people who are
homeless.

While the average person experiencing homelessness is
more likely to use health services than non-homeless controls,
it is important to remember that healthcare use is not uniform.
Instead, it is a relatively small group of people who use the most
services.>’ In a cohort of homeless adults in Toronto, Ontario,
the top 10% of healthcare users accounted for over 60% of ED
encounters and over 80% of hospitalizations over a 5-year
observation period. Meanwhile, 5% of the sample did not use
any healthcare services. For the group of the people experienc-
ing homelessness who repeatedly use services, the healthcare
system can be a useful place to intervene with tailored housing
and support services that meet the needs of the individual.
Provision of adequate supports could further reduce use of
resource intensive services downstream. However, it is impor-
tant to understand factors that are associated with frequent use
of primary and acute health services among these individuals to
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ensure resources are adequately allocated and services are per-
sonalized to serve the patients with the greatest need.

People living with mental illness are an important sub-
group to consider. Psychiatric illness is prevalent within the
homeless population (30%-35%) and can worsen because of
homelessness.>%7 People with a mental illness experiencing
homelessness encounter barriers to adequate treatment which
can further impede their ability to cope with their disorder
and living circumstances. Reasons for unmet treatment needs
include competing priorities, experiences of stigma and dis-
crimination in healthcare settings, and limited access to
health services.® It is therefore important to recognize that
people living with mental illness may have different risk fac-
tors that contribute to healthcare use compared to people
without mental illness.

The literature on factors associated with health care use
among people experiencing homelessness can be grouped into
3 study types based on the data available: surveys with self-
report healthcare data, administrative records with limited data
on individual-level characteristics, or data linkage of surveys
with health records. In 2001, a cross-sectional study of people
experiencing homelessness in the United States was conducted
to identify factors associated with higher odds of a self-report
hospitalization.” Although many confidence intervals crossed
the null value (n=2974), a number of factors were associated
with higher odds of past year hospitalization, including female
sex, veteran status, presence of insurance, a higher number of
chronic conditions, mental health conditions, alcohol abuse,
and drug abuse.? In later years, the use of administrative health
records led to greater focus on diagnosed conditions, with one
study finding that mental illness, physical conditions, and
health insurance were associated with higher rates of hospital
admissions.'® Many studies focus on a single type of healthcare
utilization and apply seemingly arbitrary definitions to identify
“frequent users” (eg, emergency department classifications
ranged from =3 to =12 visits in a year) %1512 Fewer studies
examin factors associated with physician visits, and most exist-
ing work is limited to self-report data.?11:13

It can be challenging to draw meaningful comparisons
across studies due to differences in study inclusion criteria, use
of survey data versus administrative records, operationalization
of healthcare utilization (eg, any vs none, frequent use catego-
ries, number of visits), choice of statistical analysis technique,
and access to health insurance. For instance, studies that are
restricted to patients with mental illness may not be applicable
to a more general population of people with experiences of
homelessness.

This study aimed to expand our understanding of important
factors that are associated with healthcare use, such as psychiatric
and non-psychiatric hospitalizations, ED visits, and physician
visits among people experiencing homelessness. Survey data
from 2 cohort studies were linked with administrative health
records to examine the determinants of healthcare encounters
among adults with a history of homelessness. We examined data

from a representative cohort of the general adult homeless popu-
lation and a cohort of individuals with a diagnosed mental
illness.

Methods

Survey data from the At Home/Chez Soi study and the Health
and Housing in Transition study were linked with administra-
tive health records in Ontario, Canada. Research ethics approval
was obtained from the St. Michael’s Hospital Research Ethics
Board (REB) for the Toronto study sites and the University of
Ottawa REB for the Ottawa site. Additional approval was
obtained from St. Michael’s Hospital REB to combine these
study samples and use their linked data for this analysis.

Survey Data

At Home/Chez Soi Study. The At Home/Chez Soi study was a
randomized controlled trial of Housing First, a supportive
housing intervention for people experiencing homelessness
with a mental illness.!* The trial was conducted from 2009 to
2013 in Toronto, Vancouver, Winnipeg, Montreal, and Monc-
ton. The eligibility criteria have previously been described.’
Briefly, participants were at least 18years old, living with a
diagnosed mental illness, and experiencing homelessness. Fol-
lowing enrollment (2009-2011), participants were stratified by
their level of mental health needs prior to being randomized to
receive either Housing First or treatment as usual.!#16

The Housing First intervention was a modified version of
the Pathways to Housing model from New York City."* Rent
supplements were provided to offset the cost of living so no
more than 30% of each participant’s income went toward hous-
ing. The high needs participants received support services from
an Assertive Community Treatment team, with a ratio of 10
participants to 1 staff who offered services 24 hours a day for
7days a week. The moderate needs participants were given a
less expensive Intensive Case Management approach, with a
ratio of 20 participants to 1 staff who offered services 12 hours
a day for 7 days a week.

In comparison, the treatment as usual condition approxi-
mated real world circumstances where the Housing First inter-
vention did not exist. Participants could access existing resources
in their community, which may include housing and support
services, but availability was not guaranteed.' For the remain-
der of this article, participants from the At Home/Chez Soi
study will be referred to as “the cohort with a mental illness.”

Health and Housing in Transition study. The Health and Hous-
ing in Transition study was a longitudinal study of single adults
with a history of homelessness. This prospective cohort study
was conducted between 2009 and 2014 in Toronto, Ottawa,
and Vancouver. To be eligible for inclusion, participants were
either homeless, defined as living in a shelter, public place,
vehicle, abandoned building, or someone else’s place, or vulner-
ably housed, defined as living in their own room, apartment, or
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place, having experienced homelessness in the past year.!”!8
For the remainder of this paper, participants from the Health
and Housing in Transition study will be referred to as the “gen-
eral homeless cohort.”

Administrative healthcare data. Ontario residents are eligible
for health insurance under a universal single payer program
called the Ontario Health Insurance Plan (OHIP). Services
covered by OHIP include primary care and hospital services
for all residents, and prescription drug costs for residents on
social assistance or disability pension. Provincial data on these
health services are collected and stored at ICES (formerly the
Institute for Clinical Evaluative Sciences), a not-for-profit
research institute that is authorized to securely collect Ontar-
io’s health-related data for the purpose of health system evalu-
ation, analysis, and decision support. All residents are assigned
a unique ICES key number based on their health card number,
name, and date of birth. This unique identifier is stored in the
Registered Persons Database and enables linkage across inter-
nal and external datasets at ICES.

Participants. Participants from the Ontario sites of the At
Home/Chez Soi study (Toronto) and the Health and Housing
in Transition study (Toronto and Ottawa) were eligible for
inclusion if they provided informed consent to link their survey
data with administrative health records. Deterministic linkage
was used to match the participant’s health card number with an
associated ICES key number in the Registered Persons Data-
base. This linkage connected the survey data with a set of
healthcare databases including the Canadian Institute for
Health Information Discharge Abstract Database (CIHI-
DAD), the Ontario Mental Health Reporting System
(OMHRYS), the National Ambulatory Care Reporting System
(NACRS), and the Ontario Health Insurance Plan (OHIP).
All datasets were linked using unique encoded identifiers and

analyzed at ICES.

Independent wvariables: Predisposing, enabling, and need fac-
tors. The Behavioral Model for Vulnerable Populations was
used to identify variables of interest for this study, as described
previously.??0 This framework describes factors related to
health status and health-related behaviors of vulnerable pop-
ulations.?!  Predisposing factors include sociodemographic
information (age, gender, marital status, racial identity, edu-
cation, employment), housing history, mental illness, sub-
stance use, criminal behavior, and victimization. Housing
history comprised homeless status at enrollment (homeless
versus precariously or vulnerably housed, based on inclusion
criteria) and duration of homelessness prior to enrollment.
Mental illness was classified as psychotic disorders, other
mental disorders, or no mental disorder based on diagnostic
codes from administrative health records. For the At Home/
Chez Soi participants, the Mini International Neuropsychi-
atric Interview supplemented the administrative data.

Substance use in the past 12 months was defined using the
MINI and Alcohol Use Disorders Identification Test
(AUDIT) for problematic alcohol use and the MINI and
Drug Abuse Screening Test (DAST-10) for problematic
drug use. Criminal behavior was defined by experiences of
incarceration or arrests in the past 6 to 12 months. Victimi-
zation included reports of physical or sexual victimization
experienced in the past 6 to 12 months.

Enabling or impeding factors comprise personal and com-
munity resources, such as region of residence, regular source of
care, perceived barriers to care, and competing needs (eg, an
indicator of food insecurity). Need factors include perceived
health and self-reported or observed health conditions. The
list of predisposing, enabling, and need factors are described in
Supplemental Table S1.2° Data on these factors were either
collected from baseline surveys or administrative healthcare
records during the 1-year period prior to enrollment.

Dependent variables: Hospitalizations, ED wvisits, and physician
visits. Healthcare encounter data was ascertained from admin-
istrative healthcare records during the 1-year period after
enrollment. Psychiatric hospitalizations to a designated mental
health bed were ascertained from OMHRS, while the remain-
ing psychiatric and non-psychiatric hospitalizations were iden-
tified from the CIHI-DAD database. ED visits were reported
in the NACRS database. Physician visits including primary,
medical specialist, or mental health specialist visits were
reported in OHIP. The OHIP database also captures shadow
billings for physician services provided under the capitation
model or at shelters. Shadow billing enables service delivery to
be tracked when physicians provide services that are renumer-
ated outside the fee-for-service system However, physicians at
community health centers are not required to submit shadow
billing. Data on physician encounters may be incomplete for
people who access services at these centers.

Cobort description. The cohort characteristics were compared
across the 2 studies using Analysis of Variance (mean) and
Kruskal-Wallis tests (median) for continuous variables and chi-
squared tests for binary variables (o =.05). We present the pro-
portion of each type of encounter that was attributed to
psychiatric and non-psychiatric medical conditions.

Analysis strategy. Most individuals were not admitted to an
inpatient hospital unit even once during the follow-up period
(73% for the cohort with a mental illness and 86% for the gen-
eral homeless cohort). Therefore, the outcomes of psychiatric
and non-psychiatric hospital admissions were modeled as
binary variables to estimate risk ratios using a modified Poisson
regression model with a robust error estimator.?? ED and phy-
sician visits are more common and were modeled as count vari-
ables using generalized linear models with a negative binomial
distribution to estimate rate ratios that account for overdisper-
sion in the data.
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As the objectives of this work were not causal, the main
reported models were unadjusted to describe real world situa-
tions where individual characteristics are interconnected,
rather than adjusting away important effects.?>2* Since future
research may assess a causal relationship between these expo-
sures and healthcare utilization outcomes, age adjusted and
fully adjusted models were reported as part of the supplemen-
tary documentation.

An additional consideration was the possible impact of the
Housing First intervention on these findings within the cohort
with a mental illness. A sensitivity analysis was conducted for
participants of the At Home/Chez Soi study to examine
whether the findings changed following adjustment for the
intervention. An indicator variable for the intervention was
included in each model. Finally, approximately half of the gen-
eral cohort with a history of homelessness had a mental illness.
A sensitivity analysis was restricted to patients without a men-
tal illness to ensure the experience of having a mental illness
was not driving the other observed associations.

Missing data was handled with a 2-step process. First,
administrative healthcare records were used to fill in missing
survey data where applicable (eg, past year service use for alco-
hol abuse or dependence was used as a proxy for problematic
alcohol use). For the unadjusted analyses, missing data were
reported as a characteristic and modeled as a predictor. For the
secondary, fully adjusted models, multiple imputation methods
were applied with bootstrapped modeling techniques to ensure
accurate estimation of the confidence intervals.?® Multiple
imputation was conducted using the mi, fcs command in SAS
version 9.4, with 100 imputed datasets combined using the
mianalyze command.?® All analyses were completed using SAS
software version 9.4.27

Results

Cobhort characteristics

Participant inclusion is described in Supplemental Figure S1.
For the cohort with a mental illness, 575 participants were
enrolled in the Toronto site of the At Home/Chez Soi study.
Of these, 8 people did not consent to data linkage and 42 could
not be linked due to insufficient identifiers. The final cohort
included 525 participants (91% linkage). For the general home-
less cohort, there were 796 participants enrolled in the Toronto
and Ottawa sites of the Health and Housing in Transition
study. Of these, 11 people did not consent to data linkage and
108 could not be linked. Therefore, 677 participants were suc-
cessfully linked to administrative records (85% linkage). The
final cohort was reduced to 655 after removing the 22 duplicate
records for participants who were also in the cohort with a
mental illness.

Table 1 describes the cohort characteristics. On average, the
cohort with a mental illness was younger (40 vs 43 years old),
and more likely to report a regular source of care (67% vs 59%),
perceive a barrier to care (40% vs 35%), and report not enough

food to eat (52% vs 32%). They were also more likely to access
non-mental health acute care in the past year (62% vs 47%),
and report poor or fair health (51% vs 42%) compared to the
general homeless cohort. Due to enrollment criteria, the par-
ticipants from the cohort with a mental illness were also more
likely to reside in Toronto (100% vs 51%), identify as Black or
another racialized group (63% vs 35%), have a psychotic disor-
der (43% vs 13%), be absolutely homeless at enrollment (93%
vs 50%), and access acute mental health care in the past year
(53% vs 20%). Missing data was more common in the cohort
with a mental illness than the general homeless cohort (15% vs
8%). For both studies, lifetime duration of homelessness had
the most missing data (4-5%) and administrative data variables

had the least missing data (0%).

Distribution of healthcare encounters

The cohort with a mental illness used services more often
than the general homeless cohort (Figure 1). For instance, a
higher proportion of the cohort with mental illness had 2 or
more hospitalizations (10% vs 5%), 5 or more emergency
department visits (21% vs 13%) and 5 or more physician visits
(67% vs 46%). In comparison, more people in the general
homeless cohort had no hospitalizations (86% vs 73%), emer-
gency department visits (47% vs 37%) or physician visits (24%
vs 10%) during the 1-year follow-up period.

Determinants of healthcare utilization

Associations are reported in Table 2 (risk of hospitalizations)
and Table 3 (rates of ED visits and physician visits). Certain
predisposing, enabling, and need factors were associated with
multiple types of health services. Race is a predisposing factor
that has service use implications for people experiencing home-
lessness. In both cohorts, Black participants were approxi-
mately 40% less likely to be admitted to a non-psychiatric
hospital unit, and they had lower rates of emergency depart-
ment visits (25%-34% lower rate) and physician visits (32%-
50% lower rate) than white participants. People from other
racialized groups had nearly 20% lower risk of psychiatric hos-
pitalization and 25% lower rate of physician visits. Participants
born outside Canada had lower risk of nearly all healthcare
encounters compared to Canadian-born participants, with the
strongest associations reported for emergency department vis-
its (27%-53% lower rate).

Enabling factors, such as regular source of care and past year
acute service use, were associated with multiple forms of
healthcare utilization as well. Participants in the general home-
less cohort who reported having a regular source of care were
nearly 3 times more likely to have a non-psychiatric hospitali-
zation. In both cohorts, they also had higher rates of emergency
department (25%-30% higher) and physician visits (55%-71%
higher) compared to people who did not report a regular source
of care. Use of acute services in the past year were also
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Table 1. Sample characteristics for the cohort with a mental iliness and the general homeless cohort.

CHARACTERISTICS COHORT WITH A MENTAL GENERAL HOMELESS x? TESTA MISSING DATA

ILLNESS (N=525) COHORT (N=655) P-VALUE

Predisposing factors

Age -
Mean = SE 39.9 = 11.8 42.9 =+ 10.5 <.001
Median (IQR) 41 (30-48) 44 (36-50) <.001

Age group <.001 -
18-34 34.9% 21.8%
35-49 44.4% 51.3%
50+ 20.8% 26.9%

Gender .826 -
Female 30.1% 30.7%
Male 69.9% 69.3%

Marital status <.001 2-3%
Single, never married 69.5% 60.6%
Widow, separated, divorced 27.5% 28.0%
Partnered, married 3.0% 11.3%

Race <.001 1-2%
Black 32.4% 12.0%
Other racialized groups 30.9% 23.2%
White 36.8% 64.8%

Place of birth <.001 1-2%
Canada 55.0% 81.8%

Education .058 2-3%
Graduated high school 51.3% 56.9%

Employment status <.001 2-3%
Currently employed 4.2% 10.4%

Housing status® <.001 -
Precariously or vulnerably housed 7.4% 50.1%
Homeless 92.6% 49.9%

Years spent homeless 4-5%
Mean + SE 5.21+6.10 5.32+6.22 760
Median (IQR) 3(1-7) 3(1-7) .954
=2years spent homeless 61.7% 58.6% .282

Criminal behavior 455 1-2%

(Past 6-12 months) 39.2% 371%

Victimization 451 2-3%

(Past 6-12 months) 35.1% 37.2%

Diagnosed mental illness? <.001 -
Psychotic disorder 43.0% 13.3%
Other disorder 57.0% 25.6%
No disorder - 61.1%

(Continued)
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Table 1. (Continued)

CHARACTERISTICS COHORT WITH A MENTAL GENERAL HOMELESS x2 TESTA MISSING DATA
ILLNESS (N=525) COHORT (N=655) P-VALUE

Problematic alcohol used <.001 -

(Past 12 months) 451% 20.2%

Problematic drug used <.001 -

(Past 12 months) 50.7% 35.9%

Smoking status
Current, daily smoker 65.1% 75.5% <.001 2-3%

Enabling factors

Region <.001 -

Toronto 100.0% 50.8%

Ottawa - 49.2%
Regular source of care 66.7% 59.2% .009 1-2%
Perceived barrier to care .08 2-3%
(Past 6-12 months) 40.2% 35.2%
Food insecurity <.001 1-2%
(Not enough food to eat) 51.8% 32.2%
Acute mental healthcare® <.001 -
(Past 12-months)

Yes 52.8% 20.2%

No 47.2% 79.8%
Acute non-mental healthcare® <.001 -
(Past 12-months)

Yes 62.1% 47.0%

No 37.9% 53.0%

Need factors

Perceived general health .003 1-2%
Poor 19.2% 13.1%
Fair 31.7% 28.9%
Good, very good, excellent 49.1% 58.0%

Diagnosed chronic conditions (administrative data) -

Mean + SE 0.59 +0.84 0.57 +0.85 672

Median (IQR) 0 (0-1) 0 (0-1) 489
Self-report chronic conditions' 1-2%
(Survey data)

Mean + SE 1.01+1.28 1.06+1.25 S

Median (IQR) 1(0-1) 1(0-2) .298
Any missing datad 15.4% 7.9% <.001 -

aP-values were calculated using Analysis of Variance (mean) and Kruskal-Wallis tests (median) for continuous variables, and chi-squared tests for binary variables. The
significance level for all tests was a=.05.

bTwelve participants identified as transgender. Due to small numbers, they were classified according to sex.

cVulnerable housing was defined as current residence in one’s own room, apartment, or place with an experience of homelessness or 2 or more moves in the past
12months. Precarious housing was defined as a primary residence in a single room occupancy, rooming house, hotel, or motel, with 2 or more episodes of absolute
homelessness in the past year.

dMental iliness was classified based on administrative diagnostic codes in the 1-year prior to index date. The Mini International Neuropsychiatric Interview supplemented
the administrative data for the cohort with a mental iliness, as mental iliness was a requirement of study enrollment.

eAcute healthcare includes emergency department visits or inpatient hospital admissions.

fSelf-reported chronic conditions were restricted to the conditions captured in administrative databases. These include asthma, hypertension, myocardial infarction or
heart disease, chronic obstructive pulmonary disorder, bowel disorders, HIV, diabetes, and cancer.

9Missing data does not include self-reported chronic conditions as administrative data
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Table 2. Unadjusted risk ratios for the predisposing, enabling, and need factors associated with hospitalizations among the cohort with a mental
illness and the general homeless cohort.

STUDY COHORT WITH A MENTAL ILLNESS (N=525)

GENERAL HOMELESS COHORT (N=655)

HEALTH SERVICE PSYCHIATRIC

HOSPITALIZATIONS

NON-PSYCHIATRIC
HOSPITALIZATIONS

PSYCHIATRIC
HOSPITALIZATIONS

NON-PSYCHIATRIC
HOSPITALIZATIONS

Predisposing factors
Age

Per 1-year increase
Age group

18-34

35-49

50+
Gender

Female
Marital status

Single, never married
Race

Black

Other racialized groups
Place of birth

Not Canada
Education

Graduated high school
Employment

Currently employed
Homeless status

Homeless
Years spent homeless

Per 1-year increase

=2years spent homeless
Diagnosed mental iliness

Psychotic disorder

Other disorder (reference)

No disorder

Substance use
Problematic alcohol use
Problematic drug use

Current daily smoker

0.98 (0.97, 1.00)

0.82 (0.56, 1.19)

0.69 (0.42, 1.14)

1.44 (1.02, 2.03)

1.35 (0.89, 2.06)

0.95 (0.64, 1.41)

0.78 (0.51, 1.19)

0.96 (0.68, 1.37)

1.11 (0.78, 1.59)

0.47 (0.13, 1.79)

2.07 (0.80, 5.31)

0.97 (0.94, 1.01)
0.89 (0.63, 1.25)

1.25 (0.89, 1.75)

0.88 (0.63, 1.24)
0.76 (0.54, 1.07)

0.76 (0.53, 1.08)

1.04 (1.01, 1.06)

1.01 (0.47, 2.18)

2.01 (0.95, 4.26)

112 (0.61, 2.06)

0.46 (0.26, 0.82)

0.57 (0.26, 1.23)

1.06 (0.56, 2.01)

0.87 (0.48, 1.57)

1.21 (0.67, 2.19)

1.18 (0.31, 4.56)

1.65 (0.41, 6.55)

1.00 (0.96, 1.05)
1.16 (0.63, 2.11)

1.15 (0.65, 2.04)

0.96 (0.54, 1.71)
0.77 (0.43, 1.37)

0.93 (0.51, 1.71)

1.00 (0.97, 1.02)

1.42 (0.66, 3.04)

0.84 (0.33, 2.13)

1.48 (0.85, 2.58)

0.77 (0.44, 1.32)

0.48 (0.15, 1.51)

0.82 (0.42, 1.62)

0.77 (0.35, 1.67)

0.70 (0.40, 1.20)

0.57 (0.18, 1.80)

1.00 (0.58, 1.73)

1.02 (0.98, 1.06)
1.08 (0.62, 1.88)

3.69 (1.86, 7.29)

0.61 (0.29, 1.29)

1.32 (0.71, 2.47)
1.39 (0.80, 2.40)

0.98 (0.52, 1.83)

1.03 (1.00, 1.05)

2.02 (0.79, 5.17)

3.00 (1.16, 7.79)

1.87 (1.12, 3.13)

0.85 (0.50, 1.42)

0.60 (0.22, 1.64)

0.93 (0.50, 1.74)

0.47 (0.19, 1.15)

0.79 (0.47, 1.32)

0.52 (0.17, 1.61)

0.83 (0.49, 1.39)

1.01 (0.97-1.04)

1.26 (0.74, 2.17)

0.68 (0.30, 1.54)

0.55 (0.31, 0.95)

2.21 (1.31, 3.75)
1.08 (0.64, 1.84)
1.37 (0.70, 2.66)

(Continued)
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Table 2. (Continued)

STUDY COHORT WITH A MENTAL ILLNESS (N=525)

GENERAL HOMELESS COHORT (N=655)

HEALTH SERVICE PSYCHIATRIC

HOSPITALIZATIONS

NON-PSYCHIATRIC
HOSPITALIZATIONS

PSYCHIATRIC
HOSPITALIZATIONS

NON-PSYCHIATRIC
HOSPITALIZATIONS

Criminal behavior
(Past 6-12 month)
Victimization
(Past 6-12 month)
Enabling factors

Regular source of care

Perceived barrier to care
(Past 6-12 month)
Food insecurity
(Not enough food to eat)
Acute mental health care
(Past 12 month)
Acute non-mental health care
(Past 12 month)
Need factors
Perceived general health
Fair
Poor
Diagnosed conditions
1
2
3+
Self-reported conditions
1
2
3+

Missing data

112 (0.79, 1.60)

1.11 (0.77, 1.59)

0.81 (0.57, 1.16)

0.77 (0.53, 1.11)

0.81 (0.57, 1.15)

5.49 (3.27, 9.22)

211 (1.39, 3.21)

0.61 (0.40, 0.95)

0.84 (0.53, 1.33)

0.89 (0.60, 1.32)

0.72 (0.38, 1.36)
0.76 (0.27, 2.19)

0.81 (0.54, 1.22)
0.79 (0.43, 1.46)

0.57 (0.30, 1.09)

1.92 (1.24, 3.00)

0.72 (0.38, 1.36)

1.94 (1.08, 3.49)

1.36 (0.70, 2.64)

0.77 (0.41, 1.43)

1.31(0.72, 2.39)

1.24 (0.70, 2.22)

2.67 (1.26, 5.64)

1.91 (0.94, 3.86)

2.36 (1.12, 4.99)

1.62 (0.81, 3.20)

2.73 (1.29, 5.77)
2.88 (0.93, 8.88)

1.80 (0.85, 3.78)
1.40 (0.47, 4.18)

3.07 (1.42, 6.65)

0.58 (0.14, 2.30)

0.70 (0.38, 1.28)

1.11 (0.63, 1.93)

0.88 (0.51, 1.53)

1.30 (0.74, 2.28)

0.87 (0.47, 1.62)

4.68 (2.74, 7.99)

1.58 (0.91, 2.74)

1.19 (0.66, 2.16)

0.82 (0.32, 2.06)

0.70 (0.32, 1.50)

1.88 (0.90, 3.94)
2.13 (0.80, 5.62)

1.08 (0.56, 2.11)
1.30 (0.59, 2.87)

1.14 (0.49, 2.62)

0.76 (0.24, 2.35)

1.64 (0.98, 2.74)

1.29 (0.77, 2.17)

2.96 (1.51, 5.78)

1.01 (0.58, 1.74)

1.08 (0.63, 1.87)

2.81 (1.69, 4.69)

1.86 (1.09, 3.17)

1.82 (1.00, 3.30)

2.74 (1.43, 5.24)

1.22 (0.64, 2.31)

2.28 (1.12, 4.63)

2.86 (1.19, 6.86)

0.82 (0.39, 1.73)
1.37 (0.62, 3.05)

2.92 (1.57,5.42)

1.18 (0.49, 2.84)

important predictors of future healthcare use. The strongest
associations were a nearly 5 times higher risk of psychiatric
hospitalization following use of mental health acute services
and a nearly 4 times higher rate of emergency department visits
tollowing use of non-mental health acute services.

Finally, the need factors that were associated with many types of
health services utilization were poor perceived health and number
of chronic conditions. People with 3 or more chronic conditions

or poor perceived health had nearly 3 times higher risk of

non-psychiatric hospitalization, and up to 2 times higher rate of
emergency department and physician visits than people with no
chronic conditions or good/very good/excellent perceived health.

Sensitivity analyses

Supplemental Table S2 reports the risk ratio and rate ratio esti-
mates for the cohort with a mental illness following adjustment
for the Housing First intervention. There were no notable
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Table 3. Unadjusted rate ratio estimates for the predisposing, enabling, and need factors associated with emergency department visits or physician
visits among the cohort with a mental iliness and the general homeless cohort.

GENERAL HOMELESS COHORT (N=655)

STUDY COHORT WITH A MENTAL ILLNESS (N=525)

HEALTH SERVICE EMERGENCY

DEPARTMENT VISITS

PHYSICIAN VISITS EMERGENCY

DEPARTMENT VISITS

PHYSICIAN VISITS

Predisposing factors
Age

Per 1-year increase
Age group

18-34

35-49

50+
Gender

Female
Marital status

Single, never married
Race

Black

Other racialized groups
Place of birth

Outside Canada
Education

Graduated high school
Employment

Currently employed
Housing status

Homeless
Years spent homeless

Per 1-year increase

=2year spent homeless

Criminal behavior
(Past 6-12 month)

Victimization
(Past 6-12 month)

Diagnosed of mental illness

Psychotic disorder

Other disorder (reference)

No disorder

Substance use
Problematic alcohol use
Problematic drug use

Current daily smoker

0.98 (0.97, 1.00)

0.76 (0.51, 1.12)
0.64 (0.41, 1.00)

0.76 (0.49, 1.18)

1.38 (0.93, 2.04)

0.66 (0.44, 0.98)
1.09 (0.57, 2.09)

0.47 (0.31, 0.73)

0.61 (0.38, 0.97)

0.45 (0.23, 0.89)

1.56 (0.91, 2.60)

1.04 (0.99, 1.10)
1.50 (0.97, 2.29)

1.54 (0.91, 2.60)

1.29 (0.92, 1.82)

1.28 (0.78, 2.11)

2.22 (1.45, 3.42)
1.63 (1.03, 2.57)
0.74 (0.41, 1.34)

1.01 (1.00, 1.02)

1.07 (0.86, 1.35)
1.19 (0.89, 1.60)

1.33 (1.08, 1.64)

0.78 (0.63, 0.97)

0.68 (0.54, 0.85)
0.77 (0.61, 0.97)

0.84 (0.70, 1.02)

1.15 (0.95, 1.40)

0.94 (0.36, 2.43)

0.89 (0.63, 1.25)

0.98 (0.97, 1.00)
0.80 (0.66, 0.98)

1.01 (0.83, 1.22)

1.08 (0.88, 1.31)

0.91 (0.75, 1.10)

1.00 (0.82, 1.21)
1.18 (0.97, 1.43)
0.86 (0.70, 1.05)

1.00 (0.98, 1.01)

1.03 (0.69, 1.54)
0.94 (0.59, 1.51)

1.55 (1.1, 2.16)

1.08 (0.80, 1.45)

0.75 (0.44, 1.28)
1.00 (0.70, 1.43)

0.73 (0.48, 1.11)

0.72 (0.52, 0.98)

1.01 (0.63, 1.61)

1.21 (0.88, 1.64)

1.01 (0.99, 1.03)
1.20 (0.86, 1.66)

1.43 (1.04, 1.98)

1.43 (1.04, 1.97)

1.28 (0.81, 2,04)

0.46 (0.33, 0.64)

2.41 (1.69, 3.44)
1.53 (1.12, 2.10)
0.59 (0.40, 0.87)

0.99 (0.98, 1.00)

113 (0.81, 1.59)
0.81 (0.58, 1.15)

1.14 (0.88, 1.47)

1.12 (0.86, 1.46)

0.50 (0.37, 0.68)
0.75 (0.55, 1.03)

0.90 (0.67, 1.22)

0.96 (0.74, 1.24)

0.57 (0.35, 0.93)

0.74 (0.57, 0.95)

0.99 (0.97, 1.00)
1.10 (0.85, 1.43)

1.25 (0.96, 1.63)

1.14 (0.87, 1.48)

0.99 (0.72, 1.35)

0.41 (0.31, 0.55)

0.94 (0.70, 1.27)
3.45 (2.78, 4.28)
1.26 (0.97, 1.65)

(Continued)
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Table 3. (Continued)
STUDY
HEALTH SERVICE

Enabling factors
Regular source of care

Perceived barrier to care
(Past 6-12 month)

Food insecurity
(Not enough food)

Acute mental healthcare
(Past 12 month)

Acute non-mental health care
(Past 12 month)

Need factors

Perceived general health
Fair
Poor

Diagnosed conditions
(Administrative records)

1
2
3+

Self-reported conditions
(Survey data)

1
2
3+

Missing data

COHORT WITH A MENTAL ILLNESS (N=525)

EMERGENCY

DEPARTMENT VISITS

1.25 (0.79, 1.98)
0.79 (0.50, 1.23)

1.37 (0.85, 2.21)

4.55 (3.18, 6.50)

4.68 (3.26, 6.72)

0.79 (0.53, 1.20)
1.66 (0.77, 3.59)

1.58 (0.81, 3.09)
1.52 (0.91, 2.54)
1.46 (0.82, 2.62)

0.87 (0.58, 1.31)
1.10 (0.60, 2.00)
1.80 (0.68, 4.77)

2.67 (0.88, 8.11)

PHYSICIAN VISITS

1.55 (1.25, 1.93)
113 (0.92, 1.38)

0.87 (0.72, 1.06)

1.45 (1.20, 1.76)

1.47 (1.20, 1.80)

1.13 (0.90, 1.42)
1.23 (0.96, 1.57)

1.41 (1.14, 1.73)
1.91 (1.40, 2.62)
1.33 (0.95, 1.87)

1.06 (0.85, 1.33)
1.31 (0.88, 1.97)
1.49 (1.16, 1.92)

0.78 (0.54, 1.12)

GENERAL HOMELESS COHORT (N=655)

EMERGENCY

DEPARTMENT VISITS

1.30 (0.92, 1.85)
117 (0.81, 1.69)

0.90 (0.65, 1.23)

3.17 (2.32, 4.32)

418 (3.14, 5.57)

117 (0.81, 1.69)
1.43 (0.98, 2.09)

1.41 (0.99, 2.01)
1.75 (1.19, 2.55)
2.36 (0.98, 5.69)

1.65 (1.11, 2.44)
1.21 (0.79, 1.85)
2.06 (1.31, 3.23)

0.95 (0.56, 1.61)

PHYSICIAN VISITS

1.71 (1.28, 2.28)
1.42 (1.09, 1.84)

1.40 (1.08, 1.83)

1.71 (1.32, 2.21)

1.96 (1.52, 2.54)

1.35 (1.02, 1.80)
1.95 (1.36, 2.78)

1.53 (1.13, 2.06)
1.38 (0.90, 2.11)
2.29 (1.58, 3.30)

1.43 (1.03, 1.99)
2.12 (1.48, 3.03)
1.87 (1.30, 2.68)

0.84 (0.53, 1.33)

changes in the findings after adjusting for the intervention. In
the fully adjusted models, some of the findings were attenuated
(Supplemental Tables S3- S6). For instance, the associations
for past year acute mental healthcare were attenuated toward
the null but remained strongly associated with risk of psychiat-
ric hospitalization and rate of ED visits.

Supplemental Table S7 reports the sensitivity analysis
restricted to participants with no mental illness in the general
homeless cohort. Hospitalizations were grouped into one cat-
egory since few participants in this subgroup were admitted to
hospital during the follow-up period. Many factors remained
associated with healthcare utilization when restricted to par-
ticipants with no mental illness, but there were a few noted
differences as well. Older age was strongly associated with hos-
pitalizations, reaching 3 times higher risk of any hospitaliza-
tion among participants 35 to 49 or 50+ years old compared to
18- to 34-year old. Females had higher risk of hospitalizations
and higher rates of ED or physician visits compared to male

participants, but the relative rate of ED visits was attenuated in
this analysis. In all analyses, Black participants were less likely
to be admitted to hospital, visit the ED, or visit a physician. For
participants from other racialized groups, the rates of ED visits
were even higher than white participants among those without
mental illness. Problematic alcohol and drug use were associ-
ated with risk of hospitalization and rate of ED visits, with
problematic drug use remaining strongly associated with the
rate of physician visits. Criminal behavior was not associated
with hospitalization among participants without mental ill-
ness; however, it remained associated with ED visits and physi-
cian visits. The association for victimization and ED visits was
stronger for participants without a mental illness, but the asso-
ciation for physician visits was closer to the null value.
Participants who reported a regular source of care or a per-
ceived barrier to care had higher rate of ED visits and physician
visits, as did participants with acute mental or non-mental
healthcare in the past year. Acute healthcare was also strongly



12

Health Services Insights

associated with higher risk of hospitalization. Finally, poor per-
ceived general health and number of chronic conditions
remained strongly associated with high use of services.

Discussion
Summary of main findings

As homelessness persists in Canada and globally, it is necessary
to implement tailored solutions to address individual needs.
The healthcare system is an important point of intervention for
many people experiencing homelessness, especially those with
complex mental and physical conditions. This study highlights
the distribution of healthcare encounters and factors associated
with increased use to support development of tailored housing
and support services.

To start, there were some factors associated with lower use
of health services. Black participants were less likely to use phy-
sician services than white participants. For instance, the rate of
physician visits was 50% lower for Black participants in the
general homeless cohort and 32% lower in the cohort with a
mental illness. They were also less likely to use ED services or
be admitted to a non-psychiatric inpatient unit. The impact of
discrimination toward racialized groups in healthcare can con-
tribute to limited access to adequate healthcare and poor health
outcomes.?® Specifically, it has been noted that implicit bias by
healthcare providers and societal resistance to race-focused
health policies contribute to these evident disparities in health-
care use.?30 Structural racism in other societal systems and
institutions have also been implicated as key contributors to
homelessness within Black communities.3! While working to
dismantle the systems of racism that perpetuate homelessness
and discrimination in healthcare settings, it is also important to
recognize that people from racialized groups may not benefit
from strategies that use the healthcare system to intervene
against homelessness.

Other predisposing factors, such as mental illness (psychotic
disorder), problematic alcohol and drug use, criminal behavior,
and victimization are associated with higher rate of emergency
department visits. Notably, these associations were strong in
both the cohort with a mental illness and the general homeless
cohort. Interventions that leverage the emergency department
as a point of contact should incorporate a trauma-informed,
multi-disciplinary approach to housing and support services.
Not only do people experiencing homelessness experience
physical trauma due to violence related injury,®? but they also
report adverse childhood experiences and ongoing trauma from
housing instability and mistreatment.’® Trauma-informed care
recognizes that the past traumatic experiences of people who
present to the emergency department can impact how they
receive care.3* This approach is based on a set of guiding princi-
ples for healthcare organizations and providers to improve their
understanding of trauma and ability to recognize and respond
to signs of trauma while mitigating risk of re-traumatization.®

For people with psychotic illnesses, support services should
consider access to psychiatric treatment and other services such
as intensive case management or assertive community treat-
ment, as described in the At Home/Chez Soi protocol.™
Similarly, people with substance use disorders could benefit
from tailored community-led programs that focus on harm
reduction over abstinence. Harm reduction strategies aim to
minimize substance-related harm by providing safe and low-
barrier access to services.3®37 Providers of Housing First mod-
els of care also integrate a harm reduction lens when working
with people who use substances. Client-provider relationships
and building trust are integral to provision of effective care and
housing supports.3® Finally, some people who have experiences
with the criminal justice system may require legal or employ-
ment services, depending on the nature of their police contact,
arrest, or incarceration. People experiencing homelessness may
also require legal representation for other unmet needs related
to housing (evictions, foreclosures) or parental rights (child
support).’? It is important for all services to ensure patient-
centered care is rooted in informed choice.

The Housing First intervention has been shown to reduce
the number of days spent in hospital and associated costs
within the first 24 months; however, the evidence for reduc-
tions in emergency department visits is conflicting.*0 Over the
long term, it has been suggested that Housing First plus asser-
tive community treatment may reduce emergency department
visits and length of hospital stay for participants with high
mental health needs; however, similar findings were not
observed for participants with moderate mental health needs
who received Housing First plus intensive case management
supports.*! Despite limited and conflicting evidence for reduc-
tions in emergency department use following these interven-
tions, Housing First is a promising intervention that has
demonstrated benefit to the health and well-being of people
experiencing homelessness.*>43

Enabling factors such as regular source of care and past year
acute mental and non-mental health care were associated with
elevated use of acute services. It is important to note that the
use of acute services is not an inherently negative outcome.
Hospital services are a necessary part of the health system;
however, the goal should be to minimize the need for acute
services by promoting adequate treatment and management of
chronic health conditions and providing adequate housing
and support services. Research suggests that multidisciplinary,
tailored approaches to primary care can improve health out-
comes.* Past year acute mental and non-mental health care
were also strong determinants of acute service use. Inadequate
discharge planning contributes to hospital re-admissions for
both homeless and housed patients; yet, the risk of re-admis-
sion is higher for patients experiencing homelessness* and
even more for those with mental illness.*

Finally, need factors such as poor perceived general health
and chronic comorbidities were also associated with use of
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acute services, which suggests that interventions could incor-
porate tailored approaches to improve treatment and self-man-
agement of chronic diseases for people with complex healthcare
needs. Given the extensive barriers that are documented for
long-term management of chronic conditions,* such strategies
may include provision of healthier food options, storage facili-
ties for medications, and access to primary care services.
There were a few differences in associations observed across
the cohorts that warrant mention, specifically for psychotic dis-
orders and problematic alcohol use. Psychotic disorders were
associated with nearly 4 times higher risk of psychiatric hospi-
talization in the general homeless cohort and only 25% higher
risk within the cohort with a mental illness (compared to non-
psychotic disorders). Further, problematic alcohol use was asso-
ciated with higher risk of psychiatric and non-psychiatric
hospitalizations within the general homeless cohort only. These
differences in strength of association may result from study eli-
gibility criteria, such as the requirement for At Home/Chez Soi
participants to have a mental illness with moderate or high need
for mental health services. It is expected that the reference group
(other mental illness) in this cohort still experienced more severe
mental illness than most participants of the general homeless
cohort due to the high prevalence of bipolar disorder (10.6%),
mood disorders with psychotic features (eg, bipolar disorder,
depression), and alcohol (28.9%) or substance dependence
(37.9%) in the At Home/Chez Soi cohort. This likely contrib-
uted to a higher rate of psychiatric hospitalizations in the refer-
ence group (and a lower relative rate of hospitalizaitons) for the
cohort with a mental illness than the general homeless cohort.

Strengths

The strength of this work centers on the ability to leverage
survey data from 2 large cohorts of homeless adults linked with
administrative health records. The simultaneous assessment of
a cohort of homeless adults with mental illness and a general
homeless cohort highlights some of the heterogeneity that
exists among people with experiences of homelessness. Further,
data linkage with administrative health records was able to
overcome common limitations of reliance on self-report
healthcare data or the limited individual characteristics cap-
tured in health administrative databases. While most studies
focus on ED visits, this study also examined factors associated
with the risk of hospitalization (psychiatric and non-psychiat-
ric) and rate of physician visits, which provides a more compre-
hensive depiction of healthcare utilization patterns.

Limitations

There are also limitations that should be considered. First, par-
ticipants were primarily recruited from shelters, hospitals, and
meal programs. It is possible that the individuals enrolled in
the studies were more connected to services than other

individuals who were not enrolled in these studies. Further, the
included sample were required to consent to participate in the
initial study and to have their data linked with administrative
records. They also needed to present a valid Ontario health
card number to be included in this analysis. Therefore, these
findings may not be representative of people who avoid partici-
pating in research studies or who are not eligible for provincial
health coverage.

Second, to enable comparison across studies, mental illness
was identified using administrative health records, which likely
misclassified some individuals as not having any mental illness
due to lack of healthcare encounters. For instance, it is notable
that 20% of the cohort with a mental illness were inaccurately
classified as not having a mental illness in administrative data-
bases. In this cohort specifically, the Mini-International
Neuropsychiatric Interview was used to as an alternative method
to identify mental illness among the cohort with a mental illness
based on DSM-IV criteria.*’ This interview was not asked of
the general homeless cohort, and it is likely that some partici-
pants were misclassified as not having mental illness.

Third, the use of administrative health records captures all
health records attached to an individual’s health card.
Approximately 1% to 2% of hospitalizations and ED visits
recorded at ICES are not connected to a health card num-
ber.#8-50 Therefore, the number of encounters may be underes-
timated. The physician services that were not covered by
fee-for-service billings or did not require shadow billings (eg,
community health centers) were not captured in these data.
Further, many non-physician services are not captured with
ICES data, including those delivered by social workers, psy-
chologists, and other programs offered through community
health centers.

Fourth, while the cohorts were relatively large, estimates for
rare characteristics were imprecise. For instance, within the
cohort with a mental illness, few participants were married or
partnered (3%); therefore, this category was combined with
widowed, separated, or divorced. In addition, few participants
were currently employed (4%) which resulted in wide confi-
dence intervals.

Finally, this study was conducted before the COVID-19
pandemic. People living in congregated living settings, such as
homeless shelters, with limited access to hygiene supplies or
ability to physically distance or self-isolate, experienced high
transmissibility and prevalence of SARS-CoV-2 infection.”?
High prevalence of chronic comorbidities, mental disorders
and substance use was further expected to contribute to a dis-
proportionate impact of COVID-19 on the health of people
experiencing homelessness.>?>3 Given the scope of our data, we
are not able to comment directly on the impact of COVID-19
on healthcare utilization within our cohorts. However, the
rapid shift from in-person to virtual primary care during the
pandemic may have exacerbated existing disparities in access to
care for people experiencing homelessness.
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Conclusions

The development of effective healthcare-driven strategies to
address homelessness should consider the distribution of
healthcare utilization and the individual-level characteristics,
behaviors, and health outcomes that contribute to elevated
use of health services. There are different factors associated
with use of health services within subgroups of people expe-
riencing homelessness, such as people with a mental illness.
Given the high prevalence of mental illness among people
who are homeless, it is necessary to consider their unique
needs when designing studies and interventions to provide
support during health crises and reduce preventable health-
care utilization.

The importance of tailored and flexible strategies is sup-
ported by a clinical review and guidelines with recommenda-
tions for health providers who deliver medical care to people
experiencing homelessness.’*>> These documents re-iterate
the need for interdisciplinary approaches to housing and sup-
port services that are patient-centered and trauma-informed
to meet individual needs. Other research has focused on how
hospital practices can be improved to ensure safe transfers of
care that minimize discharge into homelessness. Early coor-
dination across multidisciplinary teams and use of intermedi-
ate step-down residential facilities were effective strategies;
however, funding and access to supportive housing options
may limit ability to implement these discharge schemes.*®
Further, while the health system represents one area for inter-
vention, people who do not access services will not benefit
from tailored healthcare-driven strategies to support people
who are homeless in these settings. Improving access to hous-
ing and increasing investment in support services for all peo-
ple experiencing homelessness should remain the immediate
priority.
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