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Housing First and Suicidal Behaviour JOSHUA AQUIN

Effect of Housing First on Suicidal Behaviour: A Randomized Controlled Trial of
Homeless Adults with Mental Disorders

Introduction

Homelessness is associated with poor mental and physical health outcomes as well as high
rates of mortality.” Individuals who are homeless experience some of the highest rates of
suicidal ideation and suicide attempts of any measured cohort.® The magnitude of this risk is
understood to be a result of a high prevalence of major mental disorders,” including drug/alcohol
abuse and dependence, trauma, poor medication compliance, high rates of poverty and limited
social support networks.® Amongst homeless individuals, Eynan et al. (2002) found that those
with DSM IV diagnoses of psychotic or mood disorders exhibited disproportionately high rates of
suicidal ideation, at 100% and 64%, respectively.* Comparing these values to the national
lifetime average of 13.4% stresses the concerning level of risk demonstrated by this population.®

Although there is substantial literature regarding risk factors for suicidality in the general
population, the extant literature on risk factors for homeless individuals is relatively limited.
Suicidal behavior is significantly related to comorbidity of mental disorders and addictions,
coupled with poverty and social isolation.”® Unfortunately, these exacerbating factors also make
treatment challenging. In a large study examining treatment of substance use disorders, it was
noted that homeless individuals were significantly more likely to utilize emergency departments,
were less likely to utilize outpatient resources, and had a greater likelihood of being arrested for
a felony.® Traditional community resources are not necessarily designed to address these
unique risk factors of homelessness. Identifying and understanding demographic characteristics
related to suicidality in this high-risk population may therefore be of notable clinical value.

Housing First (HF) is a treatment approach that is relatively new in practice and research;
however, its principles have been used by an increasing number of cities over the past few
decades.'®"""? The model involves the provision of permanent, private housing units to
qualifying individuals with consumer choice on services and housing location being
fundamental. This differs from existing, low-income housing strategies in that the units provided
are located in community apartments/dwellings. Examination of HF programs in Vienna, Austria
identified that this aspect was crucial, presumably to ameliorate the stigma normally associated
with living in state-run supportive housing units, and the detriment it may have on long-term
outcomes." While this model was originally implemented to improve outcomes and decrease
demand on existing medical and social support infrastructure, it has been shown to improve
housing stability and quality of life."® ™ It has previously been demonstrated that lower quality of
life is related to increased suicidal ideation;'® however, it remains unclear how HF affects
suicidal behavior.

Objectives

In this study, we analyzed data from a large unblinded pragmatic randomized controlled trial (At
Home/Chez Soi) in Canada.'®? Primary outcomes of the study have been previously reported
showing that HF is effective at establishing housing stability and in improving an individual’s
quality of life."* Based on high rates of suicidal behavior among homeless individuals and
previous work showing improvements in quality of life and mental health among people
receiving HF and moving out of poor neighbourhoods,”® we hypothesized that HF would reduce
suicidal ideation and attempts compared to Treatment as Usual (TAU).
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Methods
Participants

This study was conducted across 5 Canadian cities (Moncton, Montreal, Toronto, Vancouver,
and Winnipeg) as an unblinded, randomized control trial. Research was conducted according to
the national At Home/Chez Soi trial protocol.?’ Ethics approval was obtained through
Institutional Review Boards for the national At Home/Chez Soi project, as well as at each site
and participating university. It was previously determined that a sample size of greater than 100
per group, per site would sufficiently detect a medium effect size.?' Participants were recruited
between 2009 and 2011, through community agencies such as drop-in centres and hospitals.
Consent was obtained to undergo eligibility screening. Eligibility criteria included being of legal
age of majority, being homeless or precariously housed,” and the diagnosis or presence of a
serious mental disorder (major depressive, manic or hypomanic episode, post-traumatic stress
disorder, mood disorder with psychotic features, psychotic disorder) as identified by the Mini
International Neuropsychiatric Interview (MINI).'® Current substance use or alcohol use
disorders did not exclude participants from the study, but participants were required to also
meet criteria for one of the aforementioned diagnoses in order to meet eligibility criteria.
Participants were excluded if they did not meet eligibility criteria, if they were not legal residents
of Canada, or if they were already clients of ACT (Assertive Community Treatment)/ICM
(Intensive Case Management) programs.

Intervention

Prior to randomization, participants were individually assessed to determine their level of need
using the ACT eligibility criteria.* This assessment included the Multnomah Community Ability
Score (MCAS), MINI and an eligibility-screening questionnaire. High need individuals were
defined as having an MCAS score of 61 or lower and diagnosis of current psychotic or bipolar
disorder (as determined by the MINI or eligibility screener). Additionally, they identified as
having two or more hospitalizations for mental illness in the past five years, comorbid substance
use, or recent arrests/incarceration(s). Those determined to be of high need were assigned to
the ACT group after randomization. All others were categorized as moderate need and assigned
to ICM after randomization, which involves less-intensive provision of services than the ACT
program.?’ Randomization was completed by a computerized algorithm, which adaptively
controlled the number of participants in each group to achieve equality. Those randomized into
HF were immediately connected with either the ACT or ICM services, depending on their prior
needs assessment. Those randomized into TAU were directed to existing community supports,
which may include supportive housing and mental health resources.

HF participants were provided housing within the community, with the goal of placement within 6
weeks of entering the program. It was preferred that all housing be ‘permanent’ in the form of
individual apartments, as opposed to supportive housing (continuum or congregate housing with
built-in mental health supports, often temporary in nature).? Rent was subsidized so that
participants would not have to pay more than 30% of their income for rent. HF participants were
neither required to seek/undergo psychiatric treatment, nor maintain sobriety. Participants were,
however, required to meet with support service providers, consistent with the aforementioned
ICM or ACT models, at least once a week. Participants who were evicted during the trial were
provided with another residence as soon as possible.
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Procedure

Data were collected from each group in the form of interviews, during which a member of the At
Home/Chez Soi project administered an extensive series of questionnaires addressing the
domains of demographics, housing, work, physical/mental health and service use, amongst
others. Race/ethnicity and gender were self-reported. Interviews were conducted between June
2009 and October 2013. Interviews were conducted at baseline, 6, 12, 18 and 24-month time
points. (In some cases, the comprehensive 24-month interview was combined with the less-
intensive 21-month interview for logistical reasons).

Measures
Suicidal Ideation

Suicidal ideation was assessed using a question from the 14-item Modified Colorado Symptom
Index (MCSI), which asked “In the past month, how often did you feel like hurting or killing
yourself”.?® Participants responded on a 5-point scale from “Not at all” to “At least everyday.”
Any response greater than “Not at all” was coded as positive for the presence of suicidal
ideation. Participants were administered the MCSI at baseline, 6 month, 12 month, 18 month,
and 21/24 month time points. Participants were directed to available mental health resources if
this or any other question elicited or suggested suicidal ideation/mental deterioration during the
interview.

Suicide Attempts

The presence of lifetime suicide attempts was assessed using a question from the Mini-
International Neuropsychiatric Interview 6.0.0 (MINI),?” which was administered at the baseline
interview. Participants were asked the yes/no question, “In your lifetime, did you ever make a
suicide attempt?” The presence of a suicide attempt during the course of the 2-year study was
assessed at the 21/24-month interview with the question “Since you started this study, that is, in
the past two years, have you attempted suicide?”

Analytic Strategy
Suicidal Ideation

Latent growth curve modeling (LGCM) was used in Mplus 7.1 to examine the role of
sociodemographic, psychiatric diagnoses, and intervention status predictors of both baseline
suicidality (i.e., intercept) and changes in suicidality over time.?® Because LCGM permits
participants to differ in both their starting level of suicidality (i.e., intercept) as well as their rate of
suicidality change over time (i.e., slope), it is possible to examine the influence of these
predictors on individual variation in suicidality.

A basic logistic growth model (with no predictors) was utilized to estimate the presence of
suicidality (as a binary outcome variable) over the five time points (Baseline to Month 21/24). In
this model, the mean of the intercept was fixed at 0, while the mean of the slope and variances
of the intercept and slope factors were allowed to vary. This allowed us to determine if there
was significant whole group change in suicidality over time and/or significant between subject
variance in suicidality slope or intercept.

Page 3 of 14



Housing First and Suicidal Behaviour JOSHUA AQUIN

We investigated if participation in the HF intervention (vs. control) condition predicted initial
presence of suicidality (i.e., intercept) or change in suicidality over time (i.e., slope). In this
model we also controlled for (and examined the effects of) sociodemographic (age, gender,
race/ethnicity, education, income, lifetime homelessness), baseline psychiatric diagnosis (mood
disorder, PTSD, panic disorder, psychotic disorder, substance or alcohol use disorder), and
lifetime suicide attempt status (yes vs. no) covariates.

Suicide Attempts

A logistic regression was conducted in Mplus 7.1 to determine the influence of intervention
status on suicide attempts during the intervention period. In addition to measuring the influence
of HF v. TAU intervention status on suicide attempts during the study period, we also controlled
for (and examined the effects of) sociodemographic (age, gender, race/ethnicity, education,
income, lifetime homelessness), baseline psychiatric diagnosis (mood disorder, PTSD, panic
disorder, psychotic disorder, substance or alcohol use disorder), and lifetime suicide attempt
status (yes vs. no) covariates.

Missing data

At baseline, there was minimal missing data across variables (<0.1% - 5.2%). The one
exception was race/ethnicity, in which 13.3% of participants had missing data. Longitudinally,
14.3% - 22.2% of suicidal ideation data was missing at a given time point, with 20.2% of suicide
attempt (over 2 year study period) data also missing. Intervention status was not related to
missing suicidal behavior data at any time point (p > .05). Given the nature of the study
population, it was anticipated that there would be a potentially large amount of missing data.
Therefore, in all models, a full information maximum likelihood estimator allowed us to estimate
parameters using all available data from participants due to pairwise deletion, so participants
with missing data could be included in analyses.

Results
Sociodemographics

Of the 2866 participants assessed for eligibility, 2255 were included in the trial, and 2221 were
included in this analysis (Figure 1). Of those analyzed, 67.9% were male, 49.0% were white and
24.8% were Aboriginal. As per our inclusion criteria, all participants had a diagnosed baseline
mental disorder, with the most prevalent being mood disorders (56.5%). In addition, two thirds of
the sample (67.4%) met criteria for substance/alcohol abuse. Baseline rates of lifetime suicide
attempts were high (55.4%), as was past month suicidal ideation (37.3%). Participants were
randomized into HF (n=1236) and TAU (n=985). See Table 1 for additional sociodemographic
information.

Suicidal Ideation

The basic growth model indicated a significant overall decline in suicidal ideation over time
(significant slope; B=-.57, SE= .05, p<.001), as well as significant variance in both intercept (B=
2.53, SE= .38, p<.001) and slope (B= .22, SE= .05, p<.001). Descriptively, rates of suicidal
ideation decreased significantly from 37.3% to 21.3% in the entire study population between
baseline and 21/24-month time points. See Table 2 for full suicidality descriptive information.
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In the full growth model, treatment condition (HF vs. TAU) did not predict significant variance in
suicidal ideation baseline rates (intercept) or changes over time (slope). There were, however,
multiple covariate predictors of suicidal ideation intercept and slope (see Table 3 for statistics).
Specifically, a higher baseline rate of suicide ideation was predicted by younger age, and
presence of various mental disorders including: mood disorder, PTSD, panic disorder, psychotic
disorder, and substance use disorder. A positive slope (higher likelihood of suicidal ideation
over time) was predicted by aboriginal ethnicity relative to white ethnicity. Figure 2 depicts the
rate of suicidal ideation over time for the entire sample and split by HF and TAU conditions.

Suicide Attempts

The logistic regression models predicting suicide attempts from intervention status and
covariates also indicated no significant relationship between intervention status and suicide
attempts (B= .10, SE= .16, p > .05). There were multiple covariates that predicted higher rates
of suicide attempts over the 2-year project period including younger age, lifetime homelessness
less than 3 months (versus 3 months to 1 year or greater than 1 year), and a baseline diagnosis
of either mood disorder or PTSD. Notably, a lifetime history of suicide attempts at baseline was
not predictive of the presence of suicide attempts during the 2-year study period. Full statistics
for all predictors included in the model are reported in Table 4.

Discussion

There are three main findings from the current study. First, during the two years of follow-up, HF
was not associated with reductions in suicidal ideation or attempts as compared to TAU.
Second, both intervention and control groups experienced similarly significant drops in suicidal
ideation over the course of the 2-year study. Third, mood disorder, PTSD, panic disorder,
psychotic disorder and substance use disorder were more likely to be associated with later
suicidal behavior.

Due to the absence of published literature examining the impact of HF on suicidal behavior, we
cannot compare our findings to previous literature. There are several potential explanations for
the findings in the current study. It is possible that there was regression to the mean with non-
specific impact of both TAU and HF arms having reductions in suicidal behavior. Given the
intensive, longitudinal nature of our trial, participants from both groups interacted with the At
Home/Chez Soi team repeatedly over the course of two years. As a result, the TAU group may
have been too “active” a control condition to see a difference between groups. One may
consider that engagement in the trial could have provided individuals in both groups with a
sense of social connection, apparent concern for their well-being, and a sense of purpose.
Research by Okamura et. al. (2014) suggests that, amongst homeless persons in Japan,
“perceived emotional social support is a significant protective factor for recent suicidal ideation”,
more so than instrumental support.?® It is therefore plausible that outcomes in the control group
improved because they experienced the research team as caring about them. Furthermore,
participants in the TAU group may have developed a sense of hope that, as the trial concluded,
they may be able to take advantage of the resources provided to the HF group.

Another key consideration is that the HF intervention arms did not have any specific evidence-
based interventions focused on suicidal behavior (e.g. CBT or DBT). An important meta-
analysis by Tarrier et. al (2008) concluded that CBT and DBT are effective treatment modalities
for suicidal behaviour.*® Crucially, these therapies only work if they are directed towards suicidal
behaviour and its features, and are not effective if reducing suicidal behaviour is not the primary
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intent of the therapy. Our results agree with this restriction, given that HF is not a suicide-
focused intervention.

Our investigation also discovered relationships between suicidal behaviour and a variety of
mental disorders. In particular, we found that baseline mood disorder and PTSD were significant
predictors of both suicidal ideation and suicide attempts. These findings are consistent with
previous findings within similar populations, as well as in the general population.* ® ! These
findings underscore the importance of treatment of these disorders in order to reduce risk for
suicidal behavior.

Age was found to be inversely related to both suicidal ideation and suicide attempts. An inverse
relationship was also discovered between suicide attempts and lifetime homelessness. This is
consistent with current literature, describing that homeless persons are more likely to be
younger, and become homeless earlier in life.*** Although chronic homelessness (>1 year
consecutively homeless) is related to poorer clinical outcomes than those homeless for shorter
periods,? paradoxically, it seems that individuals with recent onset of homelessness (i.e. < 3
months) are at exaggerated risk for suicidality. Homelessness often results from the coalescing
of multiple factors, often culminating in an acute life event/stressor when one first loses stable
housing.*> *® Taking these factors into account, we suggest that rates of suicidal behaviour may
be higher initially, due to the combined impacts of being homeless and unresolved stressors,
such as employment difficulties and relationship challenges.®’ Individuals who are older and/or
have been homeless for a longer period of time may have either resolved their past life
stressors, have better emotional regulation or developed coping skills, which may result in lower
rates of suicidal behaviour. This emphasizes the importance of early intervention amongst newly
homeless young persons in the prevention and treatment of suicidal behaviour.

A few notable limitations were present within this study. As detailed earlier, there was variation
between trial sites in the provision and implementation of the program. This trial was also
unblinded, though this was necessary given its nature. Despite having trained interviewers
surveying the participants, the trial is still based on questionnaires and may be impacted by
response bias and/or errors in recall. The findings are not generalizable to completed suicides.
This study’s strengths include its large, multi-site sample population, two-year longitudinal data,
and comprehensive participant follow-up.

Conclusions

This research has demonstrated that HF is not superior to TAU in reducing suicidal ideation and
attempts. Equally significant decreases in suicidal ideation in both groups may in part be due to
actively engaging all participants in the trial with comprehensive surveys given by research team
members, and increasing perceived social/interpersonal support. While we suggest that HF
should not be used solely as a mechanism to decrease suicidal behaviour, its previously
demonstrated positive effects on quality of life and housing stability may set the stage for
improved long-term follow up and enhanced access to care. HF models may benefit from the
addition of proven suicide-focused therapies such as CBT and DBT in order to successfully
decrease suicidal behaviour in this high-risk group.
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FIGURES:

JOSHUA AQUIN

Figure 1: Flow of participants throughout the study. (CONSORT)
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? Participants were excluded from the study if they did not meet the study inclusion criteria with respect to (1) age, (2) homelessness
status, and (3) the presence of a mental disorder based on the Mini International Neuropsychiatric Interview, or (4) if they were
currently served by an Assertive Community Treatment (ACT) or Intensive Case Management team or (5) lacked legal status in

Canada.

>34 participants (29 in the intervention group, 5 in the usual care group) were excluded from the final analysis as per national trial

protocof°
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Figure 2: Rates of Suicidal Ideation by Intervention Status during the 2-years of the At
Home/Chez Soi trial
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TABLES:
Table 1. Baseline Sociodemographic Sample Descriptives
Variable Total Sample Housing First Treatment as Usual
N = 2221 N = 1236 (55.7%) N =985
(100%) (44.3%)
Age at enrollment
Years, M(SD) 40.89 (11.23) 40.78 (11.15) 41.02 (11.33)
Gender
Males 1508 (67.9%) 834 (67.5%) 674 (68.4%)
Females 603 (31.2%) 395 (32.0%) 298 (30.3%)
Other 20 (0.9%) 7 (0.6%) 13 (1.3%)
Race/ Ethnicity
White 940 (49.0%) 555 (50.5%) 385 (47.0%)
Indigenous 475 (24.8%) 276 (25.1%) 199 (24.3%)
Other 504 (26.3%) 268 (24.4%) 236 (28.8%)
Baseline Psychiatric Diagnoses
Mood Disorder (MDE & Manic) 1255 (56.5%) 699 (56.6%) 556 (56.4%)
PTSD 645 (29.0%) 360 (29.1%) 285 (28.9%)
Panic Disorder 511 (23.0%) 270 (21.8%) 241 (24.5%)
Psychotic Disorder 1095 (49.3%) 640 (48.2%) 499 (50.7%)
Substance or Alcohol Use Disorder 1498 (67.4%) 823 (66.6%) 675 (68.5%)
Education
< High School 1241 (56.1%) 704 (57.2%) 537 (54.7%)
> High school Diploma 970 (43.7%) 526 (42.8%) 444 (45.3%)
Monthly Income at Baseline
$0.00 — $399.99 654 (29.4%) 362 (29.3%) 292 (29.6%)
$400.00 - $799.99 740 (33.3%) 403 (32.6%) 337 (34.2%)
$800.00 - highest 827 (37.2%) 471 (38.1%) 356 (36.1%)
Lifetime Homelessness at Baseline
<12 Months 640 (28.8%) 357 (28.9%) 283 (28.7%)
12-36 Months 576 (25.9%) 313 (25.3%) 263 (26.7%)
> 36 Months 1005 (45.2%) 566 (45.8%) 439 (44.6%)

*Percentages are valid percent of sample and exclude missing data
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Table 2. Descriptives of Outcome Variables

JOSHUA AQUIN

Variable Total Sample Housing First Treatment as Usual
N = 2221 N = 1236 N =985
(100%) (55.7%) (44.3%)
Suicide Attempts (%yes)
Baseline (past month) 113 (5.6%) 63 (5.6%) 50 (5.6%)

Lifetime

Prevalence during 2 year study period
Suicide Ideation (past month)
Prevalence (> Never)

1167 (55.4%)
200 (11.3%)

652 (55.6%)
124 (11.8%)

515 (54.0%)
76 (10.5%)

Baseline n(%) 814 (37.3%) 442 (36.4%) 372 (38.4%)
Month 6 n(%) 470 (26.5%) 262 (24.5%) 208 (29.5%)
Month 12 n(%) 470 (24.7%) 277 (24.8%) 193 (24.6%)
Month 18 n(%) 384 (22.2%) 219 (21.3%) 165 (23.5%)
End n(%) 378 (21.3%) 232 (22.1%) 146 (20.1%)

Table 3. Predictors of change in Suicidal Ideation during the 2 years of At Home/Chez Soi
Housing-First Intervention

Baseline Predictors of Suicidal Ideation Frequency  Growth Model Intercept  Growth Model Slope
Beta Estimate (SE) Beta Estimate (SE)

Sex
Male reference group .06 (.12) .11 (.06)
Age
Continuous, in years -.01*(.01) .00 (.00)
Ethnicity
Aboriginal (vs. White) =16 (.17) .21** (.08)
Other (vs. White) =12 (17) .06 (.08)
Lifetime Suicide Attempt
Presence (vs. Absence) .05 (.12) .05 (.06)
Baseline Psychiatric Diagnoses
Mood Disorder (MDE & Manic) 1.42*** (.14) -.03 (.07)
PTSD .84*** (14) -11(.07)
Panic Disorder 43** (.14) -.04 (.07)
Psychotic Disorder .28* (.13) .06 (.06)
Substance or Alcohol Use Disorder 51 (114) -.04 (.07)
Income
$500 — $1000 (vs. < $500) 17 (.15) -.00 (.08)
>$1000 (vs. < $500) -.09 (.17) -.00 (.08)
Education
> High school equivalent .05 (.12) -.01 (.06)
(vs. < High school equivalent)
Lifetime Homelessness
3 months — 12 months (vs. < 3 months) .09 (.16) -.06 (.08)
>1 year (vs. < 3 months) -.14 (.15) -.04 (.07)
Intervention Status
Housing First (.vs. TAU) -.18 (.112) -.04 (.06)

*p <.05; ** p<.01; **p <.001
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Table 4. Predictors of Suicide Attempt during the 2 years of At Home/Chez Soi Housing-First
Intervention (at 24 month interview)
Predictors of Suicide Attempt during the 2  Beta Estimate Logistic Odds Ratio

year study (SE) (Confidence Intervals)
Sex
Male (ref) 1.00
Female (vs. Male) 12 (.16) 1.13 (.87-1.46)
Age
(Continuous) -.02* (.01) .98 (.97-.99)
Ethnicity
White (ref) 1.00
Indigenous .40 (.20) 1.49 (1.07 — 2.08)
Other -.37 (.24) 69 (.46-1.03)
Lifetime Suicide Attempt
No Attempt (ref) 1.00
Attempt .05 (.16) 1.05 (.80 — 1.37)

Baseline Psychiatric Diagnoses
(No diagnosis as ref)

Mood Disorder .53** (.19) 1.70 (1.25-2.31)

PTSD .39* (\17) 1.47 (1.12-1.95)

Panic Disorder .25 (.18) 1.38 (.95-1.72)

Psychotic Disorder 07 (.17) 1.08 (.82 -1.42)

Substance or Alcohol Use Disorder .34 (.20) 1.40 (1.00-1.95)
Income

< $500 (ref) 1.00

$500 — $1000 .01 (.20) 1.01 (.73-1.39)

>$1000 A7 (.21) 1.18 (.83-1.67)
Education

> High school equivalent (ref) 1.00

< High school equivalent -.14 (.16) .87 (.67-1.14)
Lifetime Homelessness

< 3 months (ref) 1.00

3 months — 12 months -49% (.21) .61 (.44-.86)

>1 year -.45% (.19) .64 (.47-.87)
Intervention Status

Treatment as Usual (ref) 1.00

Housing First .10 (.16) 1.11 (.85-1.44)

*p <.05; ** p<.01; **p <.001
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