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Abstract

Background: Homeless people face large excess mortality in comparison with the general population, but little is
known about the effect of housing interventions like Housing First (HF) on their mortality.

Aims of the study: 1) to explore 2-years mortality among homeless people with severe mental illness (SMI)
included in French HF randomized controlled trial (RCT). 2) To examine causes of death among homeless
participants.

Methods: For 703 participants of HF RCT: 353 in experimental group (HF) and 350 in control group (Treatment As
Usual - TAU), any proof of life or death and causes of death were collected with a thorough retrospective
investigation among relatives, institutions and administrative databases. Data collection took place from March to
June 2017.

Results: 4.8% (n = 34) of the study participants died over the study period. Mean age of death was 40.9 (+/− 11.4)
years. The overall 2-years mortality rate was 0.065 in the HF group (n = 23) versus 0.034 in the TAU group (n = 11).
Mortality was associated with medications for opioid use disorder in multivariate Cox analysis (HR: 2.37, 95%CI 1.15–
5.04, p = 0.025). Those in HF group seem to be more at risk of death compared to TAU group, mainly during the
first 6 months of being housed, although the difference did not reach significance (HR: 0.49, 95%CI 0.24–1.01, p =
0.054). Violent deaths occurred in 52.2% of HF group’s deaths versus 18.2% of TAU group’s deaths, this excess being
explained by 34.8% (n = 8) deaths by overdoses in HF group versus none in TAU group.
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Limitations: 1) 8.7% (n = 2) people in HF group died before HF intervention but were analyzed in intention-to-treat.
2) No proof of life or death has been found for only 0.6% in HF group (n = 2) but for 9.5% people in TAU group
(n = 33) that could be anonymous deaths. 3) Undetermined causes represented 8.7% of deaths in HF group versus
36.4% in TAU group. 4) The small number of events (deaths) in the study population is a limitation for statistical
analysis.

Conclusions: Due to important limitations, we cannot conclude on HF effect on mortality, but our results
nevertheless confirm that the vulnerability of long-term homeless people with SMI persists after accessing
independent housing. Earlier intervention in the pathways of homelessness should be considered, alongside active
specific support for addictions.

Trial registration: Ethics Committee Sud Mediterrannée V n° 11.050: trial number 2011-A00668–33: 28/07/2011.
Clinicaltrials ID NCT01570712: 4/4/2012.
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Background
People who experience homelessness have an excess
mortality rate three to ten times higher than that of the
general population [1–3]. Both somatic and mental ill-
nesses have been shown to be predictors of mortality
among people experiencing homelessness, among other
social indicators [2, 4–8]. Studies from Sweden and
Denmark have shown a particular increase of mortality
risk associated especially with substance use disorders
and dual diagnosis with other mental illnesses [9–11].
These statistics are affected by the large amount of miss-
ing data in this area, and particularly a lack of routinely
recorded data on homelessness in death records [4].

Moreover, information on causes of deaths in the
homeless population is sparse, with a much higher rate
of deaths due to unknown or unclear causes compared
to the general population (28% compared to 9% after
standardization on age and gender in France) [12]. This
both limits adequate understanding of the leading causes
of excess mortality among people experiencing home-
lessness, and at the same time indicates a disturbing
level of social disconnection and indifference [13].

The Un Chez Soi d’Abord trial presented the oppor-
tunity to gather data on a number of people who had ex-
perienced of long periods of homelessness and to
compare the effects of the Housing First (HF) interven-
tion to a Treatment as Usual (TAU) group as part of a
randomized controlled trial [14]. The results of the
French HF study extended previous studies with respect
to housing stability [15–20], demonstrating the HF ef-
fectiveness in helping individuals to escape homelessness
by achieving housing stability while decreasing days
spent in hospital [14]. By looking at mortality rates
within these groups it is possible to make inferences
about the impact of secure housing on mortality rates
for people who were homeless and who suffered from
severe mental illness and/or addiction problems. From
these data we can begin to formulate a tentative analysis

of the persistence of excess mortality in homeless popu-
lation after access to housing.
The aim of the present study was then to explore a

secondary outcome: mortality among homeless adults,
and examine the role of the HF program on all-cause
mortality, using data from “Un Chez Soi d’Abord” study
[21]. Its secondary objectives were to examine causes of
death among HF participants.

Methods
Trial design
Un Chez Soi d’Abord is a randomized controlled trial
(RCT) enrolling homeless adults with severe mental ill-
ness in 4 large cities in France: Paris, Marseille, Tou-
louse, and Lille. Study participants were randomized 1:1
to the HF or TAU groups from August 2011 to April
2014 and followed over a 2-year period, with follow-up
interviews conducted every 6months. Details of the
RCT protocol (including randomization and sample size
calculation) have previously been described [21]. The
relevant institutional review boards approved the trial on
28/07/2011 (Ethics Committee, trial number 11.050 and
the French Drug and Device Regulation Agency) and the
trial was registered in France under the number 2011-
A00668–33. The registration on the site of Clinicaltrials
was made retrospectively on 040/4/2012 with number
NCT01570712.

Participants
Participants were recruited from homelessness shelters,
mobile outreach teams, community mental health teams,
hospitals, and prisons. Eligible participants were adults
over 18 years of age, with severe mental illness defined
as schizophrenia (SCZ) or bipolar disorder (BD) diagno-
sis according to the Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-IV-TR) [22], be-
ing absolutely homeless (i.e. no fixed place to stay for at
least the previous 7 nights with little likelihood of
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finding a place in the upcoming month) or precariously
housed (i.e. housed in a single room occupancy, rooming
house or hotel/motel as a primary residence AND with
history of two or more episodes of being absolutely
homeless in the past year OR one episode of being
homeless for at least 4 weeks in the past year). Inclusion
criteria also included moderate-to-severe disability ac-
cording the Multnomah Community Ability Scale
(MCAS) (score ≤ 62; range 17–85) [23], and at least one
of the following criteria: (i) ≥2 hospitalizations for men-
tal illness over the last 5 years; (ii) comorbid alcohol or
substance use disorder; (iii) having been arrested or in-
carcerated over the previous 2 years. In addition, pa-
tients were required to be covered by French state
health insurance, to have lived in the city concerned for
over 6 months and intended to stay in that city for the
next 2 years.

Interventions
In the HF group, participants were offered scattered-site
housing after their inclusion. They had some choice in
the location and type of housing. They paid a maximum
of 30% of their income as rent, depending on their re-
sources, with the rest paid by the program (through the
rent intermediation system). Individuals were firstly sub-
tenants of their flat, becoming thereafter tenants through
a lease transfer when they had sufficient resources. Ac-
cording to the HF model for a high level of needs, the
multidisciplinary support teams (social worker, nurse,
doctor, psychiatrist, and peer worker) followed an As-
sertive Community Treatment (ACT) model, with a
recovery-oriented approach. It operated with a 10:1
client-staff ratio. Participants were provided with at least
one weekly visit either at home or in the city at times
convenient to them. Compliance with the recommenda-
tions for implementing the HF model of the U.S. authors
was verified at each stage using the HF Model fidelity
scale.
In the TAU group, homeless individuals received usual

care, namely pre-existing dedicated homeless-targeted
programs and services, including but not limited to out-
reach teams, shelters, and day-care facilities. Existing
TAU services in France are numerous but heavily com-
partmentalized between housing and health services. In
addition the French TAU’s system for social integration
does not offer direct access to housing. These standard
services mostly use a gradued approach where access to
transitional housing is conditioned by abstinence and
compliance with psychiatric treatment.

Data collection
From March to June 2017 (i.e. at least 24 months for the
last participant enrolled), we collected specific data to
explore the issue of mortality in depth.

– Any proof of life or death and causes of death: a
thorough retrospective investigation was carried out
among family, friends, social and medical
institutions, HF and outreach teams, and
administrative databases. For the latter, several
sources of information were investigated: the social
emergency call center database (Samu social),
hospital records, the French social security system
database, non-governmental organizations databases
(NGOs) like ‘Morts de la Rue’ (Dead on the Streets),
and civil registries of the place of birth and known
residence for those who were lost to follow-up. A
resident doctor was in charge of collecting data and
to assist the interviewers involved in the French ran-
domized trial.

“Uncertain vital status” was defined by the absence of
any evidence of life or death from all sources (families,
friends, local institutions or administrative databases).
Death certificates were collected for all deceased

people. These legal documents are written by medical
practitioner, who fill in the date and cause(s) of death.
They are linked to administrative databases.
The use of “internal” and “external” categories for

causes of death refers to the International Classification
of Diseases, Tenth Revision, where external causes in-
clude intentional and unintentional injury, poisoning in-
cluding drug overdose (identified with codes S00 to T98,
and V01 to Y98).
The following outcomes were assessed at different

times between baseline and 24months:

– Social functioning score at baseline assessed using
the MCAS [23]. The MCAS is a 17-item instrument
that measures the degree of functional ability of
adults who have severe and persistent mental disor-
ders and live in the community. Higher scores indi-
cate more severe disability.

– Perceived physical and mental quality of life (QoL)
assessed using the Medical Outcomes Study 36-item
Short Form Health Survey (SF-36) [24, 25]. Eight di-
mensions are described: physical functioning, social
functioning, role-physical problems, role-emotional
problems, mental health, vitality, bodily pain, and
general health. Two composite scores are calculated,
the physical composite score (PCS) and the mental
composite score (MCS), ranging from 0 (lowest
QoL), to 100 (highest QoL). This outcome was
assessed every 6 months between baseline and 24
months.

– Substance and alcohol dependences assessed using
sections K and J of the Mini International
Neuropsychiatric Interview (MINI) [26], an
abbreviated, structured diagnostic interview that
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determines the presence or absence of diagnoses of
dependence on and/or abuse of the more frequently
used or more problematic drugs. Those outcomes
were assessed at baseline, 12 and 24 months.

– Medicine information: use of medicines (name and
dose of the medication actually taken) were assessed
using self-reported data for the 6-month period pre-
ceding the evaluation. This outcome was assessed at
baseline, 12 and 24 months.

– Utilization of health services, measured by the
number of hospitalizations and length-of-stay for
each hospitalization, was based on patients’ self-
report data for the 6-month period preceding the
evaluation. Those outcomes were assessed every 6
months between baseline and 24 months.

– Sociodemographic information at baseline: gender,
age, education level, duration of lifetime
homelessness, and number of nights spent homeless
over the past 6 months using a retrospective
calendar. The number of nights spent homeless
were recoded into the categories of the European
Typology of Homelessness and Housing Exclusion
[27], which describe all living situations, from
sleeping in public spaces to living in extremely over-
crowded spaces.

Statistical analysis
Data are presented as frequencies and percentages for
categorical data and median ± standard deviation (SD)
for continuous data. Significant differences between
groups in demographic characteristics and secondary
outcomes were examined using a chi-square test or Fish-
er’s exact test for categorical data and Student’s t-test or
non-parametric test for continuous data, as appropriate.
All p values were two-tailed and p values < 0.05 were
considered as significant.
Kaplan-Meier methods along with the log rank and

Wilcoxon tests were used to establish statistical differ-
ences in survival between the two groups and estimated
mortality rates at 24 months. Survival was calculated as
the number of days from the date of inclusion to partici-
pant’s death due to any given cause. Patients still alive
were censored at the date of the last follow-up visit or
the date of the last news for those who were initially lost
to follow-up. The cut-off date was 24months after en-
rolment for each participant.
Cox model with time-dependant covariates were used

to assess the influence of covariates on the mortality
rate, with “group” as the independent variable. Due to
missing data in covariates, multiple imputation approach
was performed (i.e. 100 imputed data sets) [28]. Imput-
ation models were implemented using MICE by chained
equations and mitools R packages. Potential factors af-
fecting survival were investigated in univariate analyses.

The continuous skewed covariates, namely hospitalisa-
tions and medicines, were transformed into categorical
variables based on the median value. In addition, we in-
vestigated separately the impact of medications for opi-
oid use disorder (MOUD), psychotropic treatment use
and other treatments use as categorical variables (Yes/
No). Variables meeting a threshold of P < 0.05 in univari-
ate analysis were included in the multivariate analysis.
All interactions between variable “group” and covariates
were tested and only those that were significant were
kept. Immortal time bias was not observed in our RCT
design as no statistically significant differences were ob-
served in lengths of time since homeless and mean age
between the two groups [29].
Causes of death among participants were compared

between the two groups of randomization: HF and TAU.
Causes of death were classified as natural, violent (homi-
cide, suicide, accidental), or undetermined. Among nat-
ural causes, the primary medical cause of death was
noted when specified (e.g., infectious, cardiovascular or
liver diseases, and cancers), and the term ‘other natural
death’ was reserved for deaths following unspecified dis-
ease. In the category of violent deaths, overdoses of
drugs were not included in accident.
SPSS version 20.0, and RStudio version 3.2.1 statistical

software were used for statistical analyses.

Results
Characteristics of the study sample
A total of 703 homeless individuals were included in this
study: 353 were assigned to the HF group and 350 to the
TAU group. Among people allocated to HF, 16 did not
receive allocated intervention. The mean age of the
whole sample was 38.8 years (± 10.0), 82.6% were men
and 68.9% were diagnosed with schizophrenia disorders
(Table 1). The median duration of homelessness was 6
years (interquartile range: 2–12 years). During the 6
months preceding the enrolment in the study, the mean
number of nights on the streets was 53 (± 68). Sociode-
mographic and clinical characteristics were compared
between HF and TAU groups (Table 1). Briefly, when
comparing gender, mean age, severe mental illness, edu-
cation level and duration of homelessness, no differences
were observed between the two groups. However, partic-
ipants in the HF group were more absolutely homeless
(p = 0.04), took more other treatment (p = 0.004) and
had more alcohol dependence (p = 0.02) than those in
the TAU group.

Mortality rate
4.8% (n = 34) of the study participants died over the
study period. As shown in Table 2, the mortality rate
was 0.065 in HF group, with 23 deaths occurring within
2 years and 0.034 in the TAU group with 11 patients
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who died (p = 0.058). People with “uncertain vital status”
were 33 (9.5%) in the TAU group and 2 (0.6%) in the HF
group.
The mean age of deceased individuals was 40.9 (±

11.4) years, 85.3% were men and 65% were diagnosed
with schizophrenia.

Survival analysis
Mean survival time was 1.92 years (95%CI: 1.89–1.96) in
the HF group and 1.96 years (95%CI: 1.93–1.98) in the
TAU group (P = 0.058) (Fig. 1). In the HF group, 39% of
deaths occurred within the first 6 months following entry
into housing, compared to 18% in the TAU group.

Table 1 Baseline Characteristics of Participants (N = 703)

Characteristics Total
(n = 703)

HF Group
(n = 353)

TAU Group (n = 350) p-value

Gender, No. (%) 0.10

Men 580 (82.5) 283 (80.2) 297 (84.9)

Women 123 (17.5) 70 (19.8) 53 (15.1)

Age mean (SD), y 38.7 (10.0) 38.1 (9.7) 39.4 (10.3) 0.09

Education, No. (%) 0.52

Less than high school (<bac) 490 (73.0) 249 (71.9) 241 (74.1)

Completed or postsecondary school 181 (27) 97 (28.0) 84 (25.8)

Housing status, No. (%) 0.04

Precariously housed 238 (34.0) 107 (30.3) 131 (37.6)

Absolutely homeless 463 (66.0) 246 (69.7) 217 (62.3)

Lifetime duration of homelessness, Median (IQR), months 72.0 (33–144) 72 (24–144) 72 (30–144) 0.99

Mental disorder, No. (%) 0.81

Schizophrenia 487 (69.3) 243 (68.8) 244 (69.7)

Bipolar 216 (30.7) 110 (31.1) 106 (30.2)

CGI Score mean (SD) 4.6 (1.3) 4.6 (1.3) 4.6 (1.2) 0.64

MCAS score mean (SD) 51.1 (7.2) 51.2 (7.5) 51 (7.0) 0.20

PCS SF-36 score mean (SD) 50.1 (11.6) 50.3 (10.7) 50.2 (12.0) 0.610

MCS SF-36 score mean (SD) 34.6 (10.0) 34.8 (9.8) 34.4 (10.2) 0.497

Violent victimization, No. (%) 225 (33.3) 116 (33.2) 109 (33.4) 0.957

Nonviolent victimization, No. (%) 356 (52.7) 190 (54.4) 166 (50.9) 0.360

Hospitalization, No. (%) 408 (60.8) 215 (61.8) 193 (59.8) 0.591

Taking medicines, No. (%) 513 (73.0) 263 (74.5) 250 (71.4) 0.359

MOUD 136 (19.3) 64 (18.1) 72 (20.6) 0.413

Psychotropic drugs 473 (64.3) 241 (68.3) 232 (66.3) 0.575

Other treatments 55 (7.8) 38 (10.8) 17 (4.9) 0.004

Mini International neuropsychiatric interview

Substance Dependence, No. (%) 322 (53.7) 170 (48.5) 152 (44.0) 0.23

Alcohol Dependence, No. (%) 274 (39.3) 152 (43.5) 122 (35.1) 0.02

HF Housing First, TAU Treatment-as-usual, SD standard deviation, IQR interquartile range, CGI Clinical Global Impression scale, MCAS Multnomah Community Ability
Scale, SF-36 Medical Outcomes Study 36-iIem Short-Form Health Survey, PCS physical composite score, MCS mental composite score; MOUD Medications for
Opioid Use Disorder, MINI Mini International neuropsychiatric interview

Table 2 Vital status of Participants within two years of follow up (N = 703)

Total population Deceased cases Cases with Uncertain vital status Mortality Rate at 24months
Estimate (Std error)

p

HF Group 353 23 2 0.065 (0.013) 0.058

TAU Group 350 11 33 0.034 (0.010)

HF Housing First, TAU Treatment-as-usual, Std. Error standard error
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In the Cox regression model, only one factor turned
out to be significant predictors: taking MOUD (HR 2.37,
95%CI 1.11–5.05 (Table 3). (Table 3). The variable
“group” was just barely below the level of significance
(P = 0.054) with those in the HF group having almost a
three-fold increase (HR: 0.49, 95%CI 0.24–1.01) in the
risk of death compared to the TAU group.

Causes of death
Among those who died in the whole study, 14 of the 34
patients (41.2%) developed a cancer, an infection, died
from a cardiovascular or a liver disease, or other natural

cause (Table 4), while violent deaths by suicides or acci-
dents (including overdoses) were reported in 14 patients
(41.2%).
Undetermined causes of deaths represented 17.6% of

all deaths, with 8.7% in HF group versus 36.4% in TAU
group (p (Fisher) = 0.07).
Among known causes of death, external causes (e.g.

suicides and accidents including overdoses) represented
52.2% of the deaths in the HF group and 18.2% in the
TAU group (P Fisher = 0.08).
An overdose of drugs was the main causes of death for

8 patients and was exclusive in the HF group when

Fig. 1 Kaplan Meier survival analysis
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Table 3 Death differences in mental and physical health comorbidities and self-reported health status and quality of life between
the 34 deceased homeless and the 669 alive homeless a population with schizophrenia (SZ) or bipolar disorders (BD)

Variables Univariate Cox analysis
HR
(95%CI)

p Multivariate Cox analysis
HR
(95%CI)

p

Group (HF vs. TAU) 0.58 (0.28–1.19) 0.141 0.49 (0.24–1.01) 0.054b

Gender (Men vs. Women) 0.89 (0.35–2.31) 0.816

Age 1.02 (0.99–1.05) 0.250

Education, (Bac vs. <bac) 0.99 (0.95–1.05) 0.976

Housing status, (Abs. vs. Prec.) 1.09 (0.53–2.23) 0.821

Lifetime duration of homelessness 0.85 (0.41–1.78) 0.662

Mental diagnosis (SZ vs. BD) 1.26 (0.62–2.54) 0.521

CGI Score 1.03 (0.78–1.35) 0.854

MCAS score 0.97 (0.92–1.01) 0.164

PCS SF-36 score 0.97 (0.95–1.01) 0.084

MCS SF-36 score 0.99 (0.95–1.01) 0.922

Violent victimization 1.13 (0.55–2.20) 0.739

Nonviolent victimization 2.02 (0.96–4.24) 0.062

Alcohol dependence 1.50 (0.61–3.70) 0.376

Substance dependence 1.02 (0.40–2.59) 0.965

Hospitalization 1.28 (0.95–1.73) 0.097

Taking medicines 1.33 (0.58–3.08) 0.499

Medications for Opioid Use Disorder 2.31 (1.08–4.91) 0.030 2.37 (1.11–5.05) 0.025

Psychotropic drugs 0.98 (0.47–2.05) 0.972

Other treatments 0.98 (0.47–2.05) 0.972

−2 Log Likelihood Block 0 441.742

Block 1 434.195 0.018
aAlive at the date of the last follow-up visit or the date of the last news for those who were initially lost to follow-up
bAfter controlling for all interactions between variable “group” and covariates, none interaction were kept in the final model
Values in bold indicate a statistically significant difference between groups
HF Housing First, TAU Treatment-as-usual, Abs. vs; Pres. Absence or Presence, CGI Clinical Global Impression scale, MCAS Multnomah Community Ability Scale, SZ
schizophrenia, BD bipolar disorder, SF-36 Medical Outcomes Study 36-iIem Short-Form Health Survey, PCS physical composite score, MCS mental composite score,
MOUD Medications for Opioid Use Disorder

Table 4 Comparison of causes of death observed among HF and TAU participants

Deaths in
HF group
N = 23

Deaths in
TAU group
N = 11

Total deaths
N = 34

Causes of death N (%) N (%) N (%)

Violent deaths / external 12 (52.2%) 2 (18.2%) 14 (41.2%)

Suicides 3 (13.1%) 1 (9.1%) 4 (11.7%)

Accidents other than overdoses 1 (4.3%) 1 (9.1%) 2 (5.9%)

Overdoses of drugs 8 (34.8%) 0 8 (22.8%)

Natural deaths / internal 9 (39.1%) 5 (45.4%) 14 (41.2%)

Cardiovascular diseases 2 (8.7%) 2 (18.2%) 4 (11.7%)

Cancers 3 (13.1%) 1 (9.1%) 4 (11.7%)

Infections 2 (8.7%) 1 (9.1%) 3 (8.8%)

Liver diseases (cirrhosis including) 1 (4.3%) 0 1 (2.9%)

Other natural death 1 (4.3%) 1 (9.1%) 2 (5.9%)

Undetermined causes 2 (8.7%) 4 (36.4%) 6 (17.6%)
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compared to TAU group (34.8% vs. 0%, P = 0.02). No
significant differences were found according to the other
causes of death between the 2 groups.

Discussion
This is the first randomized controlled trial on Housing
First that examined and compared mortality rate and its
causes. Our results can be summarized as follows: i) in
only 2 years, almost 5% of deaths were observed for this
rather young cohort (38.8 years at inclusion) of homeless
persons with schizophrenia or bipolar disorders, with an
average age at death of 40.9 years, ii) although the differ-
ence did not reach significance, there was an excess
mortality in the HF group, mainly during the first 6
months of observation, iii) drug overdose was the lead-
ing cause of death in the HF group, accounted for one-
third of deaths versus none in the TAU group and iv) in
multivariate analysis mortality was associated with the
use of MOUD.

Long-term effects of homelessness and risk persistence
Our results support the findings of several authors that
homelessness is not only an independent risk factor of
mortality, but also a persistent one over time. Stenius-
Ayoade followed a large cohort of homeless people after
shelter use in Helsinki (mean age: 49.4 years), and
showed that 10 years after 52% were deceased, versus
14.6% of the age-matched control group, even if “only”
5% were still homeless [30]. For survivors, Oppenheimer
showed that a history of homelessness (i.e. have been
homeless in the past) remains significantly associated
with negative outcomes as economic precariousness, en-
gagement in high-risk health behaviours, and worse
mental health and physical health, even after controlling
for multiple risk factors and social assets [31]. Henwood
et al. which conducted the most similar study of the
current one (focused on homeless people with severe
mental disorders rehoused in Housing First program but
without control group) showed that the risk of death
was still higher in this population than the general popu-
lation, with RR 4.4 for male HF participants [32]. Inter-
estingly, Henwood find the period of the first 6 months
in housing to be the period most at risk of death, which
we also find in our study results. HF participants cumu-
late risk factors of premature mortality - schizophrenia
or bipolar disorders, addiction, high-needs of service -
and this should encourage HF teams to be particularly
attentive during this 6-months period.

Non-significant excess mortality in HF group
Our results suggesting excess mortality in the HF group
versus the TAU group - without the difference reaching
the threshold of significance - must be tempered from
the outset with important limitations. Firstly, 2 people

(8.7%) in HF group died before HF intervention, but
their deaths were analyzed in intention-to-treat accord-
ing to the data analysis plan because they occurred after
randomization. Then the current comparison was not
between newly housed and un-housed people who were
homeless with psychotic disorders (per protocol) but be-
tween randomization groups, regardless of allocation.
Secondly, no proof of life or death in any of the data
sources has been found for only 0.6% in the HF group
(n = 2) but for 9.5% people in the TAU group (n = 33).
These missing persons - who gave no sign of life to their
family and friends, did not generate any trace in social
and medical information systems and administrative da-
tabases - could be people changing countries but also
unidentified deceased persons. If so, the number of
deaths in the TAU group could be underestimated. In
France, the number of unidentified decedents is around
1000–3000 annually, including many homeless people
[33]. This number of unidentified deaths is much higher
than in other European countries [34] due to legal provi-
sions as well as the absence of a dedicated database [33].
Homeless individuals are a group at higher risk of dying
unidentified [35], with what authors called “social death”
[36] following exclusion in life. Although NGOs such as
‘Morts de la Rue’ (Dead on the Streets) lead advocacy
campains to raise awareness of the population and pub-
lic authorities to the ethical issues at stake [37], their ac-
tion remain mainly symbolic and too localized to have a
significant impact on our data.
Finally, the third study limitation is the small number

of events (deaths), which reduce the statistical power of
the analysis. To take this low event scenario into ac-
count, we used p value < 0.05 to select variables for the
multivariable model and we forced the group variable in
the multivariable cox regression, with only one covariate
being eligible at this significance level.

Overdoses in HF group
Over the past decade, addictive behaviours in the HF
programs has been evaluated and yielded mixed results
[38]: i) no significant differences in alcohol and drug use
has been shown between HF and TAU [39]; ii) trad-
itional treatment was more effective in drug cessation
[40]; or iii) HF participants had lower substance use [19,
41]. One of the results of the French HF trial was the ab-
sence of a difference in the addictive behaviors in the
HF group in comparison with the TAU group, with a
large decrease in both groups over the 2 years of follow
up [14]. HF is a harm reduction approach, aiming to
minimize risks even if the person remains addicted [42,
43]. As a consequence, this approach tolerates a certain
level of risk behaviors [44]. In France, HF and TAU ap-
proach to addiction are very different, with strict prohib-
ition of substance use in most places where TAU group
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spends nights (vast majority of shelters, medical or penal
institutions), when HF does not coerce drug behavior,
relying on a non-judgmental and recovery oriented ap-
proach. The population of the study accumulates mental
illness, addiction and homelessness as well-known risk
factors for overdoses, and the overdose mortality rate in
our study is four times higher than in the general home-
less population in France [6]. The finding that all identi-
fied overdoses are found in HF group is puzzling but
may be not generalizable due to local poor clinical prac-
tices: for example, French HF teams of that time did not
promote the use of naloxone emergency kits. This calls
for a better training of HF teams focusing on harm re-
duction with targeted education on addiction issues and
the risks of overdose [43, 45]. This result must be bal-
anced by the large difference in the rates of undeter-
mined causes in the two groups: 8.7% in HF versus
36.4% in TAU. The search for a cause and the identifica-
tion of an overdose by the doctor in charge of the death
certificate is influenced by the presence of an entourage,
which may explain why the causes of death of homeless
people are more often undetermined than those of the
general population [12]. A home intensive support team
like HF will provide more useful information to the cor-
oner about the daily life of the deceased person, his or
her relationship to medication and substance use. For
people in TAU group, who do not benefit from such a
support, the diagnosis of overdose may be
underestimated.

Medications for opioid use disorder (MOUD)
Across both groups of the present study, the use of
MOUD (methadone or buprenorphine) was a predictor
for lower survival rates. Yet, pharmaceutical interven-
tions have proven to be effective in reducing mortality,
morbidity and substance use in opioid use disorders
[46–48], including among homeless population, but with
a lower level of evidence [49]. France has the highest
coverage of medications for opioid use disorder in Eur-
ope, with 80% of high-risk users receiving medications
[50]. The rate of deaths directly related to drugs in
France is one of the lowest in the European Union (4 to
6 per million inhabitants). Although partly due to an
underestimation, this low rate of deaths also reflects the
effect of the French policy of opioid addiction manage-
ment [51], which presents some striking features. This
policy relies on a primary care system where buprenor-
phine is prescribed by general practitioners and dis-
pensed by retail pharmacies [52] in addition to a
specialist services for the management of addiction with
facilities called CSAPA and CAARUD, many of which
have a methadone clinic activity [53]. To note, opiate
overdose deaths have declined by approximately 80% in

the 20 years following the introduction of buprenorphine
delivery modalities in 1995 [54].
With regard to the accessibility for homeless popula-

tion, France has a highly developed network of low-
threshold centers (CAARUDs) which welcome more
than 50% of people living in precarious conditions [55].
These low-threshold centers follow 75,000 people annu-
ally. The interest of buprenorphine’s accessibility in
France has been particularly highlighted for marginalized
populations and for complex situations, as lowering the
threshold to access care in this population [56].
By contrast with these positive elements, naloxone was

not easily accessible for users in the community and
there were no supervised consumption use facilities in
France during the period of the study. This kind of facil-
ity has been shown to reduce overdose [49] and our re-
sults suggest that this solution should be considered
urgently to complete the provision of support for this
vulnerable population, as well as the expansion of the
access to naloxone.
In the current study, 14 among 34 deceased people had

medications for opioid use disorder. All MOUD have a
toxicity and can potentially cause death [57] but continued
heroin use is associated with higher risks: mortality risks
among opioid users during MOUD is less than a third of
that expected in the absence of medications [48].
Buprenorphine, which is a partial opioid agonist, is con-

sidered a safer MOUD than methadone, which is a full
agonist [57], but in our study, 7 of deceased people took
buprenorphine (5 in HF group – 2 in TAU group), and 7
took methadone (4 in HF group - 3 in TAU group).
We lack precise data on the use of other medications,

drugs, or recent history with MOUD (such as cessation
and resumption) just prior to death but the time imme-
diately after leaving medication with both drugs (metha-
done and buprenorphine) is a period of particularly
increased mortality risk [48]. We hypothesize an associ-
ation between use of psychotropic drugs, which account
for the overwhelming majority of medical treatment
used by the participants of the study, and overdoses. In-
deed, an American study of 38,329 overdose death certif-
icates showed the importance of frequently prescribed
psychiatric drugs in overdoses: benzodiazepines (30.1%),
antidepressants (13.4%), antiepileptic or antiparkinsonian
drugs (6.8%), and antipsychotics and neuroleptics (4.7%)
[58]. In addition, heavy therapeutic use and nonmedical
use of prescription drugs have been described among
homeless people, especially among the youngest [59],
alongside misuse of prescribed substances, including vol-
untary drug poisoning [45, 60–62].
We recommend implementing a careful analysis of the

mortality data in future HF studies, with special atten-
tion to use of other medications, drugs, cessation and re-
sumptions in the period prior to death.
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Suicide
Deaths by suicide in this study were significantly higher
than in the general French homeless population – 11.4%
compared to 5% [12]. This is likely related to the diagno-
sis inclusion criteria for this RCT, given the noted high
presence of psychiatric disorders in suicide cases [63, 64]
which is particularly acute for homeless populations [10,
65]. Again, the inclusion criteria for HF program tar-
geted some of the most vulnerable within the homeless
population, often those with dual diagnosis of schizo-
phrenia or bipolar disorders alongside homelessness and
frequent substance addiction. To note, the identification
of suicide among causes of deaths is influenced by the
entourage’s knowledge of suicidal ideation and, as with
overdoses, the daily presence of a team in the HF group
probably helped the identification of causes better than
in the TAU group. To differentiate between death by
overdose with suicidal intention and unintentional death
by overdose is particularly difficult.

Internal causes
Our data showed that more than one-third of deaths
were due to diseases in the Un Chez Soi d’Abord trial,
with 11.7% from cancer. In France, the Epidemiology
Centre on medical Causes of Death (CepiDC-Inserm) re-
ported for the year 2016 34% deaths related to cancer
[66] The higher rate of cancer-related deaths in the HF
group is likely to result from higher levels of diagnosis
and treatment in this group than the TAU group.
To conclude, our results confirm that the vulnerability

of long-term homeless people with SMI continues after
access to independent housing and suggest that better
preventive approaches should be considered.

– From a medical perspective since HF participants
are at high risk of opioid overdose, pros and cons of
psychotropic drugs prescription must be carefully
weighed up, with adequate education of service
users about the risks, and increased availability of
life-saving opioid antagonist like naloxone, which
should be co-prescribed as often as necessary.

– At an institutional level harm reduction approaches
and active specific support for addictions appears
highly necessary for HF participants. In France,
supervised drug consumption facilities should move
from the experimental to the operational stage.

– At a policy level since the damage caused by
homelessness is not easily reversible, public policies
should more focus on primary prevention of
homelessness, with earlier intervention in the path
of homelessness.
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