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a b s t r a c t

Background: Psychosis augments the risk of homelessness, the latter is associated with increased
morbidity and mortality. Young adults experiencing first-episode psychosis (FEP) are increasingly
recognized as being vulnerable to homelessness. However, data on homeless in youth with FEP are
sparse.
Objectives: To compare symptomatic and functional outcomes in homeless v. never homeless FEP, at
admission and two years after admission to an Early Psychosis Intervention Service (EIS).
Method: From October 2005 to April 2011, 167 FEP consecutive admissions (aged 18e30 years old), were
recruited in a 2-year prospective longitudinal study in an inner city EIS in Montreal, Canada. Socio-
demographic characteristics, symptomatic and functional outcomes, as well as treatments and service
use data were collected at admission and annually.
Result: 26% of FEP were homeless, prior or during the follow-up. Attrition rate was similar among the
two groups. At baseline, the homeless group were more likely to have childhood abuse, forensic history,
non-affective psychosis, negative symptoms, substance use disorder and cluster B personality.
Despite the intensive care of EIS, the similarity of illness severity at baseline and medication adherence
rate, homeless FEP had poorer 2-year symptomatic and functional outcomes, although having more long-
acting injectable antipsychotics (LAI) (vs oral antipsychotics), community treatment order and
hospitalizations.
Conclusion: Homelessness is a serious and prevalent phenomenon among FEP youth associated with
worse symptomatic and functional outcomes. More studies on interventions focusing on potentially
modifiable factors (e.g. substance use disorders, social support) are warranted.

© 2019 Elsevier B.V. All rights reserved.
1. Introduction

Homelessness remains a persistent public health concern. In
Canada, 235,000 persons experience homelessness every year
(Gaetz, et al., 2016). Physical and mental health is poor among the
homeless (Stephen Gaetz et al, 2016) (Vazquez et al., 2005)
(Morrison, 2009). Two recent meta-analysis reported pooled psy-
chosis prevalence of 11 and 13% respectively among homeless
people (Folsom and Jeste, 2002) (Fazel et al., 2008), being even
higher in younger age groups (Folsom and Jeste, 2002), compared
to 1e3% in the general population (Per€al€a et al., 2007). Perhaps due
to highly-variable methodologies, including definition of
versit�e de Montreal, 1000 rue

. Abdel-Baki).
homelessness, sample selection and assessment tools, the preva-
lence of psychosis estimated among the homeless varies between
studies and is probably underestimated because of selection and
response biases. Indeed, individuals with psychosis are more likely
to be excluded from studies on homelessness (e.g., not apt to
consent, disorganized speech interfering with their capacity to
answer questionnaires, refusal because of suspiciousness) and,
when included, they may minimize or censor their symptoms.

Homelessness increases the risk of psychosis (Martijn and
Sharpe, 2006), and psychosis heightens the risk of homelessness
(Folsom et al., 2005) (Herman et al., 1998). Earlier investigations
have found that homeless individuals with severe mental illnesses
(ISMI) (versus housed ISMI) were more likely to be male (Folsom
et al., 2005) (Tulloch et al., 2012), single (Folsom et al., 2005)
(Tulloch et al., 2012) (Caton et al., 1994) (Caton et al., 1995), un-
employed, have low income (Folsom et al., 2005) (Ran et al., 2006),
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Abbreviations:

AUS: Alcohol Use Scale
CDS Calgary Depression Scale for Schizophrenia
CGI-S: Clinical Global Assessment e Severity Scale
CHRN Canadian Homelessness Research Network
CPA Canadian Psychiatric Association
CTQ Childhood Trauma Questionnaire
DUS: Drug Use Scale
EPI Early Psychosis Intervention program
GAF Global Assessment of Functioning
PANSS Positive and Negative Syndrome Scale
FEP First Episode Psychosis
QLS Quality of Life Scale
SOFAS Social and Occupational Functioning Assessment

Scale
SUD Substance Use Disorder
TAQ Tribunal administratif du Qu�ebec

I.S. L�evesque, A. Abdel-Baki / Schizophrenia Research 216 (2020) 460e469 461
poor family and social support (Tulloch et al., 2012) (Caton et al.
1994, 1995; Odell and Commander, 2000; Ran et al., 2006), child-
hood trauma (Herman et al., 1998) (Odell and Commander, 2000),
involved and grappling with child protection services (Odell and
Commander, 2000), legal problems (Tulloch et al., 2012) (Odell
and Commander, 2000), personality disorders (Caton et al. 1994,
1995; Fazel et al., 2008) and substance-use disorders (SUD) (Folsom
et al., 2005) (Tulloch et al., 2012) (Caton et al., 1994) (Caton et al.,
1995) (Odell and Commander, 2000).

The mortality rate among homeless people with psychosis is
3e4 times the rate in the general population (Babidge et al., 2001),
being especially high in younger age groups (Babidge et al., 2001)
and more than twice the rate of housed individuals with psychosis
(Mortensen and Juel, 1990). In FEP, the risk of suicide is particularly
high during the first year of the initial contact with psychiatric
services (Nordentoft et al., 2015). Nonetheless, homeless ISMI pa-
tients underuse mental health services (Bonin et al., 2009; Albert
et al., 2017) (Bickley et al., 2006), are more likely to receive
mental health treatment in hospitals rather than in outpatient
clinics 8 (Folsom et al., 2005), have inadequately planned psychi-
atric hospitalization discharge (e.g., without follow-up appoint-
ment), more so if they have co-morbidity of 3 disorders:
schizophrenia, substance abuse and antisocial personality disorder
(Caton, 1995).

It is widely acknowledged that transition to adulthood is a
critical stage. Psychosis usually starts in late adolescence or early
adulthood and may threaten the successful completion of required
developmental tasks (Malla et al., 2010). Among vulnerable young
adults, homelessness can be a serious complication of psychosis,
jeopardizing healthy transition to adulthood.

Although early psychosis evolution has been determined to be a
strong predictor of long-term outcomes (Harrison et al., 2001), and
early specialized psychosis intervention services have a positive
impact on psychosis evolution (Malla et al., 2010) (Bertelsen et al.,
2008) little is known about homelessness during the early stages
of psychotic illness and its relationship to outcomes. Previous
studies have reported prevalence rates of 5%e15% of homelessness
in FEP cases at admission and 10e17% at 1-year follow-up (Ouellet-
Plamondon et al., 2015), (Petersen et al., 2005). However, to our
knowledge, none has investigated homelessness as a primary issue
in a FEP cohort and its relation with outcomes.
2. Method

2.1. Objectives

The main objective is to compare the characteristics (socio-de-
mographic, clinical and functional) at baseline, at 2 years among
FEP youths who experience homelessness (prior to admission and/
or during the first year of follow-up) to housed FEP subjects. The
secondary objectives are to describe the prevalence, duration and
course of homelessness before admission and throughout 2-year
follow-up.

2.2. Sample and design

This prospective and retrospective, longitudinal, epidemiolog-
ical cohort study was conducted at an Early Psychosis Intervention
service (EIS) e Clinique des Jeunes Adultes Psychotiques (Clinique
JAP) of Centre hospitalier de l’Universit�e de Montr�eal (CHUM) e

which offers care to all FEP patients from its defined inner city
catchment area (225,000 inhabitants). The service provided
intensive, specialized treatment of early psychosis based on early
psychosis intervention guidelines from the Early Psychosis Guide-
linesWriting Group (2010). FromOctober 2005 to April 2011, all FEP
subjects admitted to Clinique JAP were asked to participate in the
study (when their mental state was stabilized and if they were apt
to sign informed consent).

2.3. Data collection

Data were collected prospectively (at admission and annually)
by research interview and completed both prospectively and
retrospectively (by chart review) by research assistant. Upon
authorisation by the research ethic and scientific committees and
the professional services director of the CHUM e the local
authorised authority e to insure representativeness of the entire
FEP population, particularly the homeless, data collection was un-
dertaken by medical chart review for those who declined partici-
pation, since they could belong to a particular patient sub-group
(e.g., more suspicious, disorganized) potentially prone to
homelessness.

2.3.1. Homelessness: definition and group categorization
Numerous definitions of homelessness range from lack of a

place to sleep to more inclusive parameters, such as the one pro-
posed by the Canadian Government: “Homelessness describes the
situation of an individual without stable, permanent, appropriate
housing, or the immediate prospect, means and ability of acquiring it.
It is the result of systemic or societal barriers, lack of affordable and
appropriate housing, individual/household financial, mental, cogni-
tive, behavioral or physical challenges and/or racism and discrimina-
tion” (Gaetz et al., 2012; Network, 2012). Homelessness status and
history were collected with the latter definition.

FEP subjects with a history of homelessness (before admission,
at admission or during the first year of follow-up) were grouped
and compared to never homeless FEP patients. Those who became
homeless only after the first year post-admissionwere not included
in the homeless group (n¼ 2). The rationale was that post-1-year
homelessness was too far from the admission time-point and too
close to the 2-year time-point to investigate its impact on
outcomes.

Based on Herman’s categories (Herman et al., 1998) and the
limited precision of information sources, the duration of home-
lessness was divided into 5 categories. When the available infor-
mationwas only partial, minimal confirmed durationwas noted. As
defined by the Canadian Homelessness Research Network (Gaetz
et al., 2012), stable housing for at least 1 month was considered
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as an exit from homelessness. Hospitalizations or incarcerations
were not deemed to be exits from homelessness.

2.3.2. Measures
Data collected at admission and then annually included socio-

demographics (age, gender, education level, marital status, immi-
gration and “visible minority” status, income sources, legal prob-
lems), number and type of substances misused, medication type,
dosage and route of administration, medication adherence (at 3
months and annually), community treatment orders as well as total
services use over 2 years (emergency visits, number of hospitali-
zations, hospitalization days). Medication adherence was assessed
by multiple sources as recommended by Velligan (Velligan et al.,
2009) expert consensus on adherence, with the information pro-
vided by the patient himself/herself, file review (including infor-
mation reported by the family, case manager and psychiatrist as
well as laboratory measures).

Living arrangements and occupational status were scored ac-
cording to scales adapted from Ciompi (1980): “independent” (in
their own place alone or with a partner), “with parents” (with any
family members), “supervised” (supervised apartment, group or
foster home, hospital), and ‘’homeless’’. For occupational status, the
cohort was divided into 2 categories: “full or part-timework/study”
(including competitive, rehabilitation or sheltered work) and “no
occupational or productive activity”. Inspired by Bernstein’s
Childhood Trauma Questionnaire (2003), childhood trauma expe-
riences (including negligence, physical, psychological and sexual
abuse, foster care placement, bullying, parents’ separation, sepa-
ration from caregiver(s) and caregiver’s death) were collected from
file reviews, clinician reports and patient interviews (when
possible).

Symptoms and functioning were evaluated in those accepting to
collaborate e according to scores assigned during research in-
terviews, including the Positive and Negative Symptoms Scale
(PANSS), the Calgary Depression Scale (CDS) and the Quality of Life
Scale (QLS). Social support was estimated from 3 items of the QLS:
item 1 (intimate relationships with household or family), item 2
(intimate relationships) and item 5 (social network), each rated
from 0 (virtually absent) to 6 (adequate), giving total scores be-
tween 0 and 18.

The Social and Occupational Functioning Assessment Scale
(SOFAS), the Global Assessment Scale (GAF), the Clinical Global
Impression Severity Scale (CGI-S), the Drug Use Scale and the
Alcohol Use Scale were administered, and the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) diagnoses (psychotic disorders, SUD and cluster B
personality trait/disorder) were ascertained by the best-estimate
consensus method (Roy et al., 1997), all available data being
considering by at least 2 raters (1 senior psychiatry resident and 1
or 2 psychiatrists). Number of comorbidities was classified as fol-
lows: “double diagnosis” refers to a psychotic disorder combined
with either personality disorder or substance use disorder (SUD),
while “triple diagnosis” is combination of the latter 3 diagnoses.
The best pre-morbid functioning level and the lowest illness
severity level (both during adulthood, but prior to admission) were
estimated from all available information, by GAF, SOFAS and CGI-S.

2.4. Statistical analysis

To assess the impact of attrition on representativeness of the
residual 2-year sample (n¼ 134), individuals lost-to-follow-up
(LTF) (n¼ 33) were compared to those still followed at 2 years on
baseline socio-demographic, symptomatic and functional mea-
sures. To guard against potential participant bias on somemeasures
(PANSS, QLS, CDS), interviewed individuals (n¼ 107) were
compared to non-interviewed individuals (n¼ 60) on baseline
socio-demographic, clinical and functional measures.
Homeless and housed patients were compared to determine the

baseline and 2-year characteristics associated with homelessness.
Descriptive statistics were performed on all variables at admission.
Pearson’s chi-square test for categorical variables (e.g., gender,
diagnosis) and Student’s T test (age and education level) or Wil-
coxon and Mann-Whitney tests (all other variables, e.g., GAF and
PANSS) were performed for continuous variables, if distributions
were Gaussian or not. Bonferroni corrections for multiple tests
were applied. Therefore the significance level was set to a� 0.002.
All p-values were 2-sided, and analyses were conducted with SPSS-
24 (IBM Corporation, 2016 release).

3. Results

167 FEP patients were approached: 12.6% (n¼ 21) declined to
participate (but were eventually included in retrospective file re-
view of partial data). At 2 years, 19.8% (n¼ 33) were LTF, either
because they moved to another town, quit treatment or were
transferred to a Program for Assertive Community Treatment
(PACT) team because of illness severity (Fig. 1).

3.1. Representativeness

In patients LTF at 2 years (compared to patients still followed),
no differences were observed on all baseline variables.

No baseline differences were observed between the complete
protocol group (with interview, n¼ 107) and the partial protocol
group (without interview, n¼ 60) on all baseline variables.

3.2. Description of homelessness

Of the 167 patients, 44 (26%) experienced homelessness at some
point: 10 (6%) were homeless at admission, 33 (20%) were homeless
during follow-up, and 2 (1%) were homeless only after the first year
of follow-up. Among the 40 homeless youths prior to admission,
60% (24/40) were still homeless or became homeless again during
the first year, and 30% (12/40) during the second year. Of these 40
youths, 58% (23/40) experienced homelessness for 6 months or
more, prior to admission, while 50% (20/40) experienced home-
lessness for more than 1 month after admission (Fig. 2). Note that
for the majority, these categories are not mutually exclusive.
Although, the first category <1 month could capture any home-
lessness of a day or more, all the homeless youth experienced it for
a period of many days/weeks minimally.

3.3. Pre-morbid and baseline

Pre-morbid functioning (best lifetime GAF) and baseline quality
of life, employment/education status and autonomy in living ar-
rangements were lower in homeless patients (compared to never
homeless patients). At baseline, although they were more likely to
have non-affective psychosis, SUD and cluster B personality, no
difference was observed between groups regarding psychosis
severity (PANSS, CGI-S) (Table 1).

3.4. Two-year clinical and functional outcomes

Although both groups improved compared to baseline, the
homeless group presented the poorest clinical and functional out-
comes. Negative symptoms were themost prominent feature of the
illness.

Throughout follow-up, homeless patients were more likely to
have co-morbid drug use disorder (but not alcohol). During follow-
up, 73% of the homeless had SUD at some point versus 53% of the
never homeless. At 2 years, of those with SUD at baseline, similar



Fig. 1. Flowchart.

I.S. L�evesque, A. Abdel-Baki / Schizophrenia Research 216 (2020) 460e469 463
ratios of SUD persistence were observed in both groups (20/33
(61%) of the homeless v. 34/55 (62%) of the never homeless)
(Tables 1 and 2).
3.5. Treatment and psychiatric services utilization

Very few subjects in both groups were classified as totally non-
adherent (since in most of those cases of non-adherence, commu-
nity treatment were ordered by the court). Pharmacological
treatments (proportion of patients who were prescribed antipsy-
chotics, mood stabilizers, clozapine, and mean antipsychotic
dosage) were similar between groups. However, community
treatment orders and long-acting injectable (LAI) antipsychotic
medications were more frequent in the homeless group.

Hospitalization and emergency room use was higher in the
homeless group during follow-up, compared to the never homeless
group. Indeed, 77% of the homeless group versus 36% of the never
homeless groupwere re-hospitalized after their first hospitalization.



Fig. 2. Duration of homelessness.
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3.6. Mortality

One man and one woman, both diagnosed with schizophrenia,
committed suicide during the 2-year follow-up. Both had multiple
SUD (alcohol, cannabis, amphetamines and/or cocaine) and expe-
rienced homelessness.

4. Discussion

4.1. Homelessness prevalence

A quarter of this urban FEP cohort experienced homelessness,
for half of them homelessness persisted for more than one month,
despite receiving services from an EIS. These proportions are higher
than those generally reported in the literature 8 (Folsom et al.,
2005) (Herman et al., 1998) (Petersen et al., 2005), (Barnes et al.,
2000) (Harrison et al., 1994). Different hypotheses could explain
the discrepancy.

First, the definition of homelessness, which varies across
studies, may have been restrictive, including only roofless or shel-
tered homeless (Barnes et al., 2000) (Harrison et al., 1994) (Petersen
et al., 2005), Harrison et al., (1994), or may have been broad (Folsom
et al., 2005), incorporating those with temporary living arrange-
ments and, sometimes, the definition is not mentioned (Barnes
et al., 2000). In the present investigation, the definition was more
inclusive, based on the Canadian definition (Gaetz et al., 2012), and
allowed better identification of homeless youths, not limited to
shelter users, thus encompassing young adults who “squatted”,
slept over at acquaintances’ places for short periods of time,
frequently moving from one place to another. Nevertheless, most of
homeless FEP patients in this study used shelters at least at times,
and were in that situation for many weeks or months (not only few
days).

Second, the present study design allowed longitudinal home-
lessness assessment (i.e. during the whole duration of each year), in
contrast to other studies where transversal assessments or as-
sessments at some specific time points only were available (Drake
et al., 2011) (Abdel-Baki et al., 2017) (like in our Tables 1 and 2).
Furthermore our data collection, was also completed by chart re-
view (therefore including collateral information) and not only self-
reporting as it is the case in other studies (Herman et al., 1998;
Drake et al., 2011) (Abdel-Baki et al., 2017), probably leading to
underestimation of homelessness (memory biases, etc.).

Third, some authors have suggested that younger individuals
are at increased risk of suffering from psychosis when homeless
(Folsom et al., 2005) (Fournier et al., 2001) and of becoming
homeless when suffering from psychosis (Tulloch et al., 2012)
(Petersen et al., 2005) (Harrison et al., 1994).With mean patient age
of 23 years, the present investigation comprised a younger group
than in other studies (Herman et al., 1998) (Tulloch et al., 2012)
(Harrison et al., 1994; Barnes et al., 2000; Drake et al., 2011).
Moreover, some previous studies were undertaken in different
socio-political settings including different countries and time pe-
riods (Harrison et al., 1994): whereas homelessness has increased
since (Scott, 1993). Finally, ‘Clinic JAP’ EIS covers an urban area
where homelessness is known to be prevalent (Fournier et al.,
2001), in contrast to rural settings (Herman et al., 1998) (Scott,
1993). In line with the literature, most youths experienced home-
lessness before admission, early in the course of the disease (Scott,
1993; Drake et al., 2011).

4.2. Baseline characteristics

Baseline socio-demographics were similar to those reported
previously among the homeless with psychosis (Odell and
Commander, 2000; Folsom et al., 2005; Ran et al., 2006; Tulloch
et al., 2012), non-affective psychosis (Folsom et al., 2005; Tulloch
et al., 2012), SUD (Folsom et al., 2005) (Caton et al., 1994; Odell
and Commander, 2000) (Caton, 1995) or cluster B personality
(Caton et al., 1994) (Caton, 1995). Moreover, many factors linked
with homelessness in the present study, such as schizophrenia
diagnosis, severe negative symptoms, more comorbidities, child-
hood trauma, low education and poor social support network, have
also been associated previously with poor psychosis outcomes
(22,26,27,35). Even if the aim of and poor social support network,
have also been associated previously with poor psychosis outcomes
(Caton, 1995) (Harrison et al., 2001) (Malla and Payne, 2005)
(Schubert et al., 2015). Even the mandate of the present study was
not to distinguish between causes and consequences, characteris-
tics associated with homelessness can be either causes or conse-
quences of homelessness, and even both.

4.3. Attrition

Attrition, which was quite low (19.8%) compared to some other
FEP studies (e.g., 31% at 2 years in the Danish OPUS trial) (Bertelsen
et al., 2008), was not different between groups. However, in the
homeless group, the higher proportion of community treatment
orders and the legal obligations tributary of the QAT (being released
under conditions, notably following treatment recommendations,



Table 1
Baseline characteristics of never homeless versus homeless FEP patients (n¼ 167).

Entire cohort n¼ 167 Never homeless n¼ 123 Homeless n¼ 44 p-value

Socio-demographics
Age, mean (s.d.) 23.2 (3.7) 23.2 (3.8) 23.3 (3.5) 0.857
Male, n (%) 124 (74) 85 (69) 39 (89) 0.011
Visible ethnic minority, n (%) 59 (36) 46 (38) 13 (31) 0.472
Years of education, mean (s.d.) 11.9 (3.1) 12.5 (2.9) 10.1 (2.7) <0.001*
Single, n (%) 138 (83) 98 (80) 40 (91) 0.091

Pre-morbid GAFa (best lifetime), mean (s.d.) 65.4 (9.7) 67.4 (9.1) 59.8 (9.2) <0.001*
Childhood trauma, n (%)
Abuse 62 (37) 36 (29) 26 (59) <0.001*
Neglect 35 (21) 18 (15) 17 (39) <0.001*
Psychological abuse 38 (23) 21 (17) 17 (39) <0.001*
Physical abuse 27 (16) 12 (10) 15 (34) <0.001*
Sexual abuse 17 (10) 11 (9) 6 (14) <0.001*
Foster care/placement, n (%) 26 (16) 12 (10) 14 (32) 0.001*
Separation from attachment figure, n (%) 83 (50) 49 (40) 34 (77) <0.001*
Parents’ divorce, n (%) 86 (51) 52 (43) 34 (77) <0.001*

Living arrangements, n (%)
Independent 99 (59) 78 (63) 21 (48) <0.001*
With family 54 (32) 44 (36) 10 (23)
Supervised housing 4 (2) 1 (1) 3 (7)
Homeless 10 (6) 0 (0) 10 (23)

Occupation, n (%) 77 (46) 71 (58) 6 (14) <0.001*
Working 51 (31) 45 (37) 6 (14)
Studying 31 (19) 30 (24) 1 (2)

None 90 (54) 52 (42) 38 (86)
Social support, mean (s.d.) 7.3 (2.6) 7.8 (2.4) 6.0 (2.8) <0.001*
Legal status
Legal problems, n (%) 47 (28) 20 (16) 27 (61) <0.001*
NCR on the QATb, n (%) 7 (4) 1 (1) 6 (14) 0.001*

Primary diagnosisc, n (%)
Schizophrenia 39 (23) 22 (23) 17 (49) 0.002*
Schizoaffective disorder 39 (23) 27 (28) 12 (34)
Bipolar disorder/Depressive disorder 44 (26) 40 (41) 4 (11)
Other (psychosis NOSd, delusional disorder) 10 (6) 8 (8) 2 (6)

Co-morbidities
Cluster B personality trait/disorder, n (%) 59 (35) 32 (26) 27 (61) <0.001*
SUDe, n (%) 88 (53) 55 (45) 33 (75) 0.001*
Alcohol 34 (20) 21 (17) 13 (30) 0.082
Cannabis 74 (44) 44 (36) 30 (68) <0.001*
Cocaine 11 (7) 2 (2) 9 (20) <0.001*
Amphetamines 21 (13) 8 (7) 13 (30) <0.001*

Number of co-morbidities, n (%)
None 63 (38) 56 (46) 7 (16) <0.001*
Double diagnosisf 61 (37) 47 (38) 14 (32)
Triple diagnosisf 35 (21) 16 (16) 19 (54)

Psychopathology
CGI-Sg, mean (s.d.) 4.7 (0.9) 4.7 (0.8) 5.0 (1.1) 0.172
PANSSh total, mean (s.d.) 73.0 (13.9) 71.3 (13.2) 77.3 (14.9) 0.084
Positive score 19.2 (5.6) 18.7 (5.6) 20.3 (5.5) 0.223
Negative score 18.9 (4.4) 18.1 (4.1) 20.8 (4.7) 0.006
General score 34.9 (6.5) 34.4 (6.2) 36.2 (7.1) 0.331
CDSi, mean (s.d.) 6.2 (3.5) 6.6 (3.8) 5.3 (2.8) 0.102

Functioning
GAFj, mean (s.d.) 33.7 (10.6) 34.5 (11.03) 31.3 (9.09) 0.063
SOFASk, mean (s.d.) 38.7 (12.1) 40.1 (12.3) 34.66 (10.9) 0.012
QLSl, mean (s.d.) 54.9 (21.7) 62.1 (18.7) 35.8 (17.3) <0.001*

Treatment
Medication non-adherence at 3 months, n (%)

7 (4) 4 (3) 3 (7) 0.312

* These results remain statistically significant after Bonferroni multiple comparison correction were applied Significance level: p � 0.002.
a Global assessment of functioning clinical scale.
b NCR: not criminally responsible on account of mental disorder/QAT: Quebec Administrative Tribunal.
c Based on final diagnosis at 2 years.
d Psychosis NOS: psychosis not otherwise specified.
e Substance use disorder.
f Double dx is psychotic disorder with either SUD or personality traits/disorder and triple dx is psychotic disorder with DUS and personality traits/disorder.
g Clinical global impression e severity.
h Positive and negative syndrome scale.
i Calgary depression scale.
j Global assessment of functioning clinical scale.
k Social and occupational functioning assessment scale.
l Qualify life scale.
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Table 2
Two-year outcomes of never homeless versus homeless FEP patients (n¼ 134).

Entire cohort n¼ 134 Never homeless n¼ 97 Homeless n¼ 37 p-value

Socio-occupational functioning
Single, n (%) 106 (79) 75 (77) 31 (84) 0.178
Living arrangements, n (%)
Independent 64 (48) 51 (53) 13 (35) <0.001*
With family 46 (34) 39 (41) 7 (19)
Supervised housing 21 (16) 6 (6) 15 (41)
Homeless 0 (0) 0 (0) 0 (0)

Occupation, n (%) 90 (67) 73 (77) 17 (46) 0.002*
Working 66 (49) 54 (56) 12 (32)
Studying 32 (24) 28 (29) 4 (11)
None 40 (30) 22 (23) 18 (49)

GAFa, mean (s.d.) 55.0 (14.9) 57.5 (14.9) 48.1 (12.7) 0.001*
GAF �50, n (%) 57 (42) 34 (35) 23 (66) 0.002*
SOFASb, mean (s.d.) 58.5 (12.6) 60.7 (12.8) 52.1 (9.7) 0.002*
SOFAS �50, n (%) 47 (35) 25 (26) 22 (63) <0.001*
QLSc, mean (s.d.) 80.9 (26.0) 88.0 (23.7) 60.6 (21.6) <0.001*
Social support, mean (s.d.) 11.8 (3.4) 12.7 (3.2) 9.3 (2.9) <0.001*
Legal problems, n (%) 17 (13) 7 (7) 10 (27) <0.001*
Psychopathology
CGI-Sd, mean (s.d) 2.8 (1.3) 2.7 (1.3) 3.2 (1.4) 0.033
PANSSe, mean (s.d.)
Total PANSS 49.0 (14.2) 46.1 (12.8) 57.7 (15.2) 0.003
Positive score 10.4 (3.9) 9.7 (3.6) 12.3 (3.9) 0.005
Negative score 14.0 (5.1) 12.9 (4.7) 17.2 (5.2) 0.002*
General score 24.7 (6.2) 23.5 (5.4) 28.5 (7.0) 0.005

CDSf, mean (s.d.) 2.7 (3.3) 2.3 (3.1) 4.0 (3.6) 0.078
SUDg course, n (%)
Persistence 54 (40) 34 (35) 20 (54) 0.039
New SUD 7 (5) 6 (7) 1 (3)
Stopped 17 (13) 11 (11) 6 (16)
Never SUD 54 (40) 46 (47) 8 (22)

Co-morbidities, n (%)
None 55 (41) 46 (48) 9 (24) <0.001*
Double diagnosish

Personality traits/disorder 47 (35) 25 (26) 22 (59)
Double diagnosis of SUD 61 (46) 40 (41) 21 (57)

Triple diagnosisi 30 (22) 14 (14) 16 (43)
Treatment
Dosage of antipsychotic(s), mgi 339.1 (315.9) 329.4 (332.7) 365.6 (267.2) 0.206
Clozapine, n (%) 8 (6) 6 (6) 2 (3) 0.884
Mood stabilizer, n (%) 55 (41) 43 (45) 12 (32) 0.281
Long acting antipsychotic (injectable), n (%) 52 (39) 26 (27) 26 (70) <0.001*
Community treatment order, n (%) 29 (22) 12 (12) 17 (46) <0.001*

Service utilization
Hospitalizations, mean (s.d.) 2.0 (1.6) 1.6 (1.3) 3.1 (1.6) <0.001*
Hospitalization days, mean (s.d.) 54.5 (60.1) 36.4 (44.3) 95.9 (70.7) <0.001*
Emergency room visits, mean (s.d.) 0.53 (1.1) 0.39 (1.0) 0.68 (1.0) 0.044

* These results remain statistically significant after Bonferroni multiple comparison correction were applied Significance level: p � 0.002.
a Global assessment of functioning scale.
b Socio-occupational functioning scale.
c Qualify of life scale.
d Clinical global impression e severity.
e Positive and negative syndrome scale.
f Calgary depression scale.
g Substance use disorder.
h Double diagnosis is psychotic disorder with either SUD or cluster B personality traits/disorder and triple diagnosis is psychotic disorder with SUD and cluster B personality

traits/disorder.
i Chlorpromazine equivalent.
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declared NCR for a previous criminal offence on account of mental
disorder) might have contributed to treatment adhesion. Moreover,
intensive follow-up by the EIS team with frequent appointments,
active reminders and outreach by case managers, with youth-
engaging attitudes and satisfaction with help provided on issues
other than mental health (e.g., to stabilize housing, get income
source) might also contribute to the higher retention rate.
4.4. Two-year functioning and symptomatology

At 2-year follow-up, both groups improved, but clinical and
functional outcomes were poorer in the homeless group. Despite
better housing stability for most patients at 2 years, the QLS
remained lower from baseline throughout follow-up in the
homeless group. The homeless group displayed many pre-morbid
and baseline socio-demographic and clinical characteristics asso-
ciated with poor psychosis outcomes, some of which were repli-
cated in the present study: non-affective psychosis (versus affective
psychosis), SUD and lower education level (Malla and Payne, 2005)
(Abdel-Baki et al., 2017) (Harrison et al., 2001; Schubert et al., 2015).
Moreover, homelessness could worsen outcomes in different ways.
For instance, it could lead to or perpetuate SUD (Martijn and
Sharpe, 2006) (Babidge et al., 2001), judicialization (Gaetz et al.,
2016), victimization (Gaetz et al., 2016) and mental health
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problems (Gaetz et al., 2016). Furthermore, homelessness is linked
with excessive stress, since even basic needs (food, place to sleep,
security) are not met (Gaetz et al., 2016) (Fournier et al., 2001) and
require constant problem-solving strategies, known to be affected
in psychotic disorders (Bilder et al., 2000). As proposed by the
vulnerability stress diathesis model, such exposure to high stress
levels can trigger and maintain psychotic symptoms in vulnerable
individuals (Zubin and Spring, 1977).

4.5. Service utilization

The homeless group had more psychiatric hospital admissions
and spent more days in hospital, which confirmed previous find-
ings (Folsom et al., 2005). It could be explained, in part, by greater
illness severity as suggested by a trend in higher PANSS scores, by
high prevalence of SUD comorbidities (e.g., symptoms or psychotic
relapse induced by intoxication or withdrawal), because of waiting
in hospital to obtain appropriate supervised housing or because of
mental health deterioration associated with poor outpatient
follow-up, or stressful life conditions. Indeed, it may be harder for
the homeless to attend appointments, as they present more
cognitive deficits (Foster et al., 2012), SUD (Foster et al., 2012), legal
issues (Foster et al., 2012), less social support (Bonin et al., 2007)
and less financial means to afford transportation as well as their
primary needs (consequently, they spend many hours every day
trying to find meals and shelter).

4.6. Adherence

Most subjects in both groups adhered to prescribed medica-
tions, with no differences detected between groups, although lower
adherence was previously described among the homeless (Bickley
et al., 2006) and among ISMI patients (Velligan et al., 2009). It is
possible that EIS (compared to regular services) and Canada’s uni-
versal and free healthcare system (including medication insurance
coverage) might have made treatment adherence easier. Further-
more, the present study defined adherence to medication as “tak-
ing the prescribed medication regularly and timely, more than 90%
of doses”whatever the means needed to attain adherence, whether
voluntary or not. However, the homeless group had more com-
munity treatment orders and more LAI antipsychotics, which
increased adherence but may not reflect patients’ choices, re-
sponsibilities and executive function capacities to obtain medica-
tion, nor their insight into their illness and need for treatments.

4.7. Strengths

This study gives a good overall portrait of FEP patients with a
history of homelessness, in terms of baseline socio-demographics,
symptomatology, functioning, treatment and service utilization.
To our knowledge, it is the first study to describe homelessness
evolution longitudinally in a cohort of young FEP adults, which
includes almost all incident FEP cases in a defined catchment area,
since citizens in Quebec province are treated by the mental health
system of their catchment area, free and with equal accessibility.
Moreover, subjects who declined to participate or were not apt to
consent to the research protocol were included in the present
study, while they were generally excluded from previous reports.
This led to a sample quasi-representative of the whole FEP popu-
lation. The broad definition of homelessness adopted as well as the
description of its duration and evolution delivers a good portrait of
the real prevalence of this phenomenon in a Canadian inner city
metropolis. Homelessness data were collected in a longitudinal
manner, prospectively and retrospectively, not limited to self-
reporting, which allowed more cases to be identified.
4.8. Limitations

Because homelessness was collected in part retrospectively,
cases of homelessness might have been missed or homelessness
duration underestimated, especially when homelessness occurred
prior to admission, since collateral information from family was
sparse, and recall was sometimes difficult for patients. However,
these possible cases would probably have displayed shorter periods
of homelessness, impacting outcome to a lesser extent.

Although outcome assessment scales GAF and SOFAS are fast,
global, objective and valid across diagnosis, they are less sensitive
to small changes or to changes on only 1 outcome dimension and
drastically influenced by certain aspects. For example, psychotic
symptoms lead to GAF score under 40, and homelessness, to GAF or
SOFAS scores under 30. Therefore, although psychosis is in remis-
sion, if patients are still homeless, their GAF score could not be
higher than 30, not mirroring clinical improvement. Moreover, GAF
does not permit differentiation between clinical and functional
outcomes, and is influenced by the worst of both outcomes, giving
pessimistic scores. This is why SOFAS scale was also considered (as
it is not influenced by symptoms).

Outpatient appointments and attendance rates were not
measured, which does not allow between-group comparison of
outpatient services provided, neither of general follow-up intensity.

Although oral medication adherence was evaluated considering
many sources of information (interview, chart review (including
family’s, case manager’s and doctor’s reports) and blood medica-
tion levels, when available), it could be overestimated since it
lacked systematic, objective and validated measures (e.g., pill
counts) and was only assessed annually. Mortality could have
occurred in the LTF group, without the treatment team being
informed. Completion of data collection with other sources such as
national registries could have avoided possible missing data.

Some known confounding variables, associated with poorer
outcome in previous FEP studies, were not collected, e.g., duration
of untreated psychosis, percentage of time spent experiencing
psychotic symptoms during follow-up, and cognitive deficits (Malla
and Payne, 2005) (Harrison et al., 2001).

Although duration of follow-up was interesting and similar to
that in other FEP studies, and even though it has been observed that
FEP early outcomes predict long-term outcomes (Harrison et al.,
2001), extending such investigation to the entire early psychosis
“critical period” of 5 years (Birchwood et al., 1998) would be rele-
vant. Indeed, some changes on outcomes measures may need a
longer observation period to occur, particularly in this group, since
they might be struggling, at the beginning of treatment, with
transitions out of homelessness. This situation is associated with a
great deal of stress, which might impact short-term outcomes.
Thus, improvement may be delayed, and it is possible that long-
term prognosis could mend further, once housing is stabilized
over a longer time period.

Moreover, type b errors were more likely, as some comparisons
were made between restricted groups, on variables with large
standard deviations, resulting in low statistical power and possibly
impairing detection of true differences between groups (e.g.,
emergency room visits (0.70 versus 0.47, p¼ 0.053). The Bonferroni
correction (significance level of a� 0.002 instead of 0.05) applied
for multiple tests, although minimizing the probability of a type
error, might have induced type II errors (false negative), eg. the 2-
year total PANSS score, which is more than 10 points higher in the
homeless but failed to meet significance level (with p¼ 0.003).

Finally, this study was carried out in an observational aim, to
explore the differences between the homeless young adults with
FEP and their never homeless peers. Therefore, the design of the
present study does not allow to determine any causality link or
direction between homelessness and any other factor or outcome.
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Nevertheless, our results suggest that homelessness could be
considered as a psychosocial indicator of a particularly vulnerable
subgroup of FEP with more severe difficulties (including childhood
trauma and premorbid lower functioning) before and during the 2
years treatment, that persists despite regular early intervention for
psychosis. This might underline the need for some special attention
or some specific psychosocial interventions for that subgroup with
more comorbidities and worse clinical and psychosocial outcomes.

5. Conclusion

Homeless FEP patients represent one of the most vulnerable
groups in society. Despite EIS intensity, similar rates of clozapine
treatment, higher rates of LAI antipsychotics and community
treatment orders (which lead to similar treatment adherence),
patients with homelessness history have worse 2-year clinical and
functional outcomes and worse QLS than housed FEP.

As some interventions among homeless ISMI patients have
achieved promising results (Herman et al., 2011), homeless young
adults with FEP would probably benefit from specialized intensive
services to meet their specific needs, such as residential stabiliza-
tion (with specific housing support), integrated SUD interventions,
rehabilitation addressing financial management, social support and
occupational activities paired with progressive integration into the
community (Dor�e-Gauthier et al., 2019; Dor�e-Gauthier et al., 2019).
Also, active outreach is required to build therapeutic alliance and
help them navigate the healthcare system, including attending
appointments.

More studies are warranted among young FEP adults experi-
encing homelessness, to evaluate whether adapting services to
their needs, would improve their long-term clinical and functional
outcomes, considering that the first five years of illness constitute a
critical period.
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