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ABSTRACT

Objectives People experiencing homelessness have

a high prevalence and incidence of traumatic brain

injury (TBI) due to violence. Little is known about the
effectiveness of interventions to reduce TBI in this
population. This study assessed the effect of Housing First
(HF) on violence-related TBI in adults with experiences of
homelessness and mental illness.

Design Pragmatic randomised trial.

Participants 381 participants in the Toronto site of the At
Home/Chez randomised trial.

Intervention HF participants were provided with
scattered-site housing using rent supplements and
supports from assertive community treatment or intensive
case management teams (n=218, 57.2%). Control
participants had access to treatment as usual (TAU) in the
community (n=163, 42.8%).

Main outcome measures Primary outcomes were

an incident physical violence-related TBI event and the
number of physical violence-related TBI events during the
follow-up period (January 2014 to March 2017). Interval-
censored survival time regression and zero-inflated
negative binomial regression were used to assess the
effect of HF on primary outcomes.

Results Among study participants, 9.2% (n=35) had

an incident physical violence-related TBI event, and the
mean physical violence-related TBI events was 0.16 (SD
+0.6). Compared with TAU participants, HF participants
did not have a significantly lower risk of an incident
violence-related TBI event (adjusted HR : 0.58 (95% Cl,
0.29 to 1.14)), but they had a significantly lower number of
physical violence-related TBI events (unadjusted incidence
rate ratio (IRR): 0.22 (95% Cl, 0.06 to 0.78); adjusted IRR:
0.15 (95% Cl, 0.05 to 0.48)).

Conclusion HF may be a useful intervention to reduce the
burden of TBI due to physical violence among homeless
individuals with mental illness.

Trial registration number ISRCTN42520374.

Strengths and limitations of this study

» This is the first study to use a randomised design
to assess the effect of a housing and support inter-
vention on physical violence-related traumatic brain
injury (TBI) events in individuals with experiences of
homelessness and mental illness.

» An incident TBI event and the number of TBI events
reported on an annual basis over a 2.5-year follow-
up period were the primary analysed outcomes.

» TBI was assessed by self-report, and the specific
dates on which TBIs occurred were unknown.

» The interval-censored survival time regression was
used to calculate the association between Housing
First and an incident physical violence-related TBI
event.

» Observed findings may not be generalisable to other
settings.

INTRODUCTION

Traumatic brain injury (TBI) is an important
health issue contributing to the high global
burden of mortality, morbidityand disability.'™
There were an estimated 27.08 million inci-
dent TBI cases and 55.50 million prevalent
TBI cases worldwide in 2016." Globally, TBI
accounts for 8.1 million years of life lived with
disability.!

TBI can have negative consequences for
the health and well-being of individuals due
to damage to specific brain areas and associ-
ated brain function.”® TBI is associated with
mental disorders (eg, post-traumatic stress
disorder, depression, anxiety, suicidality and
cognitive disorders),”" physical health disor-
ders (neurological and endocrine dysfunc-
tion)7 8101131 4nd social behaviour deficits
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(eg, social interactions, social cognition, community inte-
gration, communication and adaptation, and criminal
behaviour).'? 1520

TBI accounts for a high economic burden for patients
and health systems®' ** and is more prevalent and inci-
dent in socioeconomically excluded populations such
as incarcerated® and marginally housed individuals.** *°
A recent systematic review and meta-analysis of studies
involving 11417 homeless and marginally housed indi-
viduals® found that 53.4% of this population group had
experienced a TBI of any severity during their lifetime,
and 24.9% of 6 302 people, had suffered a moderate-
to-severe TBI event. TBI in individuals who experience
homelessness may contribute to premature mortality,? *°
poor health status, alcohol and drug misuse® *~** and
housing instability.? ** # %2

Housing First (HF) interventions offer access to housing
without mental health or substance use treatment precon-
ditions, together with mental health supportive services.”
HF has been implemented worldwide™ ™ as a strategy to
end homelessness and enhance health and well-being.
HF is effective in providing long-term housing stability
for people experiencing homelessness.”® As people expe-
riencing homelessness are more exposed to violence and
victimisation,”” *® and violence is one of the leading causes
of TBI in this population,” * it is important to assess the
effects of HF on violence-related TBI in this population.
To our knowledge, no previous randomised trial has eval-
uated the effects of an HF intervention on TBI in this
population.

This study assessed the effect of an HF intervention
on (1) an incident physical violence-related TBI over a
2-year follow-up period and (2) the number of physical
violence-related TBI events among adults with experi-
ences of homelessness and mental illness who partici-
pated in the Toronto site of the At Home/Chez Soi (AH/
CS) randomised trial.

METHODS

Study population, design, setting and procedures

This study included participants in the Toronto site
of the AH/CS pragmatic randomised trial carried out
between October 2009 and March 2017.*' Detailed infor-
mation regarding recruitment, randomisation, interven-
tions and follow-up has been previously published.” *!
Briefly, participants in the Toronto site were recruited
between 1 October 2009 and 31 July 2011 from shelters,
drop-in centres, hospitals, outreach programmes and
other supportive services available for homeless people
in Toronto. The main inclusion criteria were (1) adults
218 years; (2) absolutely homeless or precariously housed
(defined as being housed in rooming house, or single-
room occupancy, or lodging in a hotel or motel with a
history of two or more episodes of absolute homelessness
in the previous year, or being homeless for at least 4 weeks
in the previous year); and (3) having a diagnosable mental
illness with or without a substance use disorder.”*'

The AH/CS study was powered to detect an effect size
of 0.5 between HF and treatment as usual (TAU) groups
for the primary outcome of days of stable housing.*® At
the Toronto site, 575 participants were stratified as either
high needs (HN) or moderate needs (MN) for mental
health services. The assessment of the level of need for
mental health services was based on the following criteria:
(1) the presence of a psychotic disorder or bipolar affec-
tive disorder with psychotic features (assessed with the
Mini International Neuropsychiatric Interview, V.6.0),*
(2) community functioning ability (assessed with the
Multnomah Community Ability Scale),* (3) a history of
mental health hospitalisations in the previous byears and
(4) a history of incarceration in the previous 6 months.
Participants classified as HN were randomised to HF with
assertive community treatment (ACT) plus rent supple-
ments ($C600 per month) or to TAU. Randomisation of
participants to the study’s intervention groups was made
using computer-based adaptive randomisation proce-
dures at the study centre and electronically sent to the
baseline interview’s study team.’® *' Participants classi-
fied as MN were randomised to HF with intensive case
management (ICM) services plus rent supplement or
to TAU. MN participants who identified as ethnoracial
(non-white) and were randomised to the HF group were
offered the option to receive either ethnoracial-specific
ICM or standard ICM services.”® * TAU participants
received social, housing and health supports available in
their local communities. Considering the nature of the
study design and intervention, neither the study partic-
ipants nor the study personnel were blinded to the HF
intervention group assignment. Patients and the public
were not involved in the design, conduct, reporting or
dissemination plans of our research.

At the end of the 2-year follow-up period (phase 1),
participants were asked to consent to continue their
participation in the study for an additional 2years (phase
2). Of the 575 participants initially enrolled in the study,
414 consented to participate in phase 2 and were followed
up for an additional 2.46 years. Comparisons of the main
characteristics of participants who participated in phase 2
of the study (n=414) and those who did not (n=161), as
well as the number of participants assigned to the inter-
vention groups are presented in online supplemental
table 1. Overall, 57% and 42% of participants in phase 2
received HF (ACT or ICM) and TAU, respectively. Partici-
pants in phase 2 had spent significantly more years home-
less over their lifetime than those who did not participate
in phase 2. No differences were observed between the two
groups regarding age, gender, ethnoracial background,
education level, mental disorders and number of physical
comorbidities.

In this study, we included 381 (92%) phase 2 partic-
ipants who had information regarding violence-related
TBI, the primary outcome of interest. There were no
significant differences in the main characteristics of the
group of participants included in this study (n=381) and
those excluded (n=33) (online supplemental table 2).
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’ 414 participants of the phase 2, At Home/Chez Soi Toronto site ‘

33 excluded as not having at least
one measure regarding TBI.

’ 381 participants included in the study

!

l l

163 participants randomised to 218 participants randomised to
TAU HF-intervention (ACT or ICM)

Included in the analysis for violence-
related TBI outcomes

Figure 1 Study flowchart, participants of phase 2 of

the At Home/Chez Soi study, Toronto site. ACT, assertive
community treatment; HF, Housing First; ICM, intensive case
management; TAU, treatment as usual; TBI, traumatic brain

injury.

The flow diagram of the study sample is presented in
figure 1.

Patient and public involvement

The development of the study’s main intervention (the
HF model, with provision of immediate housing without
preconditions and client choice as a guiding principle)
occurred before the development of the study and was
informed by the priorities and preferences of people
experiencing chronic homelessness. Study participants
were not involved in the development of the study design
or choosing survey instruments used to measure the study
outcomes. A group of people with lived experience of
homelessness and/or mental health issues (the People
with Lived Experience Caucus) provided advice to the
research team during the first 2 years of the study. None
of the Caucus members were study participants.

Patients or study participants were not involved in
the recruitment or conduct of the AH/CS study. Local
community-based organisations that deliver social,
housing and health supports for people experiencing
homelessness were involved in the recruitment of partic-
ipants. Three community-based agencies were involved
in and responsible for delivering the HF intervention
services (ICM or ACT) and administering the rent supple-
ments that participants in the HF intervention group
received.

The findings of the study have been and will continue
to be made publicly available through online reports,
blogs and media. Study participants were aware of the

nature of the intervention (provision of housing with
rent supplements and supports), which was considered a
major benefit of participation in the trial.

Intervention and outcomes
HF (with ACT or ICM services plus rent supplements)
was compared with TAU over the AH/CS phase 2 period
(2-year follow-up). The two main outcomes were (1) the
occurrence of an incident physical violence-related TBI
(yes/no) and (2) the number (or frequency) of physical
violence-related TBI events during the phase 2 follow-up
period. Data on TBI events were collected during the
phase 2 follow-up period but not during the phase 1
follow-up period. Information regarding self-reported
TBI was obtained at annual face-to-face interviews using
a survey instrument that included validated self-reported
questions regarding experiences of TBI in people experi-
encing homelessness.” ** These self-reported TBI survey
questions have been used in previous studies of home-
less individuals in Canada and the USA.** ** In this study,
we included two questions regarding experiences of
violence-related TBI (‘I am going to ask you about inju-
ries to your head and neck that you have had since the last
interview (month, year): Since your last interview, have
you injured your head or neck in a fight, from being hit by
someone or from being shaken violently?’) If the partic-
ipant answered yes, they were asked how many times this
occurred. This is due to the fact that homeless people are
commonly victims of physical violence and assaults,” %
which are leading causes of TBI in this population.™ *
Despite we also collected TBI events caused by transpor-
tation means, which could be an important cause of TBI;
only 13 incident events happened in our phase 2 popula-
tion over the 2-year follow-up, thereby being such a small
sample for modelling a meaningful analysis. The distri-
bution of an incident TBI event caused by transportation
means is presented in online supplemental table 3. There
were no statistical differences in the percentage of partic-
ipants who experienced a TBI event caused by transporta-
tion means between participants who received HF (n=8,
3.7%) and TAU (n=5, 3.1%), nor related to the level of
need (HN, n=6, 4.5%; MN, n=7, 2.8%) or ethnoracial
background (non-white, n=5, 7.3%; white, n=8, 9.8%).
Level of need for mental health service (HN and MN)
and ethnoracial backgound (non-white and white) were
considered as adjusting covariates in the analyses, as they
were study design variables.

Statistical analysis
We described the main baseline characteristics of the
study population in the overall sample and across the HF
intervention groups. We also calculated the frequency
and percentage of having suffered an incident physical
violence-related TBI and the number of those TBI events
over the phase 2 follow-up period.

As we only knew that the TBI incident event occurred
between the baseline date and the last interview, but not
at the specific event date, we used the interval-censored
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survival time regression with exponential distribu-

tion* to estimate the association between the HF inter-
vention and an incident physical violence-related TBI.
The unadjusted and adjusted interval-censored HRs and
95% CIs were estimated.” The level of need for mental
health services (HN and MN) and the ethnoracial back-
ground (non-white, white) were included in the models
to adjust for a potential effect of these two AH/CS study’s
design variables on the findings. To assess the effect of
the HF intervention on the number of physical violence-
related TBI events, we used zero-inflated negative bino-
mial regression that accounts for the excessive zeros and
overdispersion® of this count-based outcome. An offset
equal to the log of follow-up years was included in the
models to account for the differential person-interval-
time in the study. Need levels and ethnoracial status were
also included in the count component of the model. The
HF intervention (HF vs TAU) was used to predict the
excess of zeros in the non-count component of model.
Incidence rate ratios (IRRs) and 95% CI were estimated
for the outcome of the number of TBI events.

All the analyses were performed by intention-to-treat
using Stata V.16.*%

RESULTS

The characteristics of the study participants (n=381) are
presented in table 1. Participants were on average 40.6
(SD, 11.7) years old, with 68.0% and 57.2% being men
and a member of a non-white ethnoracial background,
respectively. Among all participants, 57.2% received HF
(ACT or ICM), and 34.7% had a high level of need for
mental health services. More than half of the participants
had =3 years of lifetime homelessness (55.3%) and =3
comorbidities (71.9%). They also had a high prevalence
of alcohol use disorders (44.6%) and drug use disorders
(48.8%). These characteristics were similarly distributed
across study groups (TAU/HF) (table 1).

The median follow-up time for participants of the
Toronto AH/CS trial during phase 2 of the study was 1.84
years (IQR: 1.84-1.88), with a maximum of 2.46 years.
Participants in the HF group had a lower percentage of
incident TBI (n=15, 6.9%) caused by physical violence-
related events compared with participants in the TAU
group (n=20, 12.3%) over the study period (table 2).
Participants with a high need for mental health services
had a higher percentage (12.12%) of an incident TBI
caused by a physical violentrelated event than partic-
ipants with a moderate level of need for mental health
services (7.6%) (table 2). White participants had a signifi-
cantly higher percentage (14.1%) of an incident physical
violence-related TBI event than non-white participants
(56.5%).

The distribution of the number of violence-related TBI
events in the overall study sample (N=381) and for the
HF vs TAU groups is presented in table 3. There were 35
TBIs caused by physical violence-related events among all
participants. The frequency of the number of these TBI

events was higher in the TAU group (mean 0.26 (+0.9))
than in the HF group (mean 0.09 (+0.3)). There were 346
participants without any physical violence-related TBIs.

In the unadjusted and adjusted interval-censored
survival time analyses, compared with the TAU, there
were no significant associations between HF and risk of
an incident physical violence-related TBI—unadjusted
results (HF vs TAU, HR: 0.55 (95% CI, 0.28 to 1.07); P
value=0.079) (table 4); adjusted results, HR: 0.58 (95% CI,
0.29 to 1.14), P value=0.113) (table 4). The graphical
representation of survival without an incident physical
violence-related TBI event between the study groups is
presented in figure 2. It was observed that participants
from a non-white background had a lower risk of an
incident physical violence-related TBI event than those
from a white ethnoracial background (adjusted HR: 0.40
(95% CI, 0.20 to 0.82); P value=0.012) (table 4).

Regarding the risk of experiencing a lower number
of physical violence-related TBI events, the unadjusted
analysis identified that the HF group had an incidence
rate 0.22 times lower for the number of physical violence-
related TBI events than the TAU group (IRR 0.22 (95%
CI, 0.06 t0 0.78), P value= 0.020) (table 5, model 1). When
adjusting the analysis for the level of need and ethnora-
cial status, participants in the HF group had an incident
rate 0.15 times lower for the number of physical violence-
related TBI events than the TAU group (HF vs TAU,
adjusted IRR: 0.15 (95% CI, 0.05 to 0.48), P value=0.020)
(table 5, model 2). The non-white ethnoracial back-
ground participants tended to have a lower incident rate
for the number of physical violence-related TBI events,
being marginally significant (non-white vs white, adjusted
IRR: 0.501 (95% CI, 0.244 to 1.029), P value=0.060). It was
also observed that HF decreased the likelihood of zero
number of physical violence-related TBI events (model 2,
zero-inflated component).

DISCUSSION
This is the first study to assess the effect of HF on an inci-
dent TBI and the number (or frequency) of TBI events
due to physical violence-related events in individuals
with experiences of homelessness and mental illness. We
found that 9.2% of our sample self-reported an incident
physical violence-related TBI event during a period of
about 2years. While this finding is based on self-reported
data that could be affected by recall or memory prob-
lems, it is consistent with previous studies that found
that violence-related exposures or events such as assault,
intimate partner violence and self-inflicted violence are
major causes of TBI in homeless people.” ** We found
that HF did not significantly reduce the probability of
suffering an incident physical violence-related TBI over
the 2-year follow-up period. However, HF participants
had a significantly lower risk of experiencing a higher
number of physical violence-related TBI events.
Reducing the risk of TBI events is challenging, particu-
larly when the risk of violence is associated with a variety
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Overall study sample (n=381) TAU (n=163) HF (n=218)
Main characteristics n % or mean (xSD) % or mean (+SD) % or mean (xSD)

o
<
D
c
o

TAU 163 42.8

Level of needs

High needs 132 34.7

w
[&]
wW
w

White 163 42.8 46 40 0.270

Age in years 381 40.6 (11.7) 41.15 (11.9) 40.20 (11.5) 0.434

Men 259 68.0 71.8 65.1 0.169

Lifetime homelessness

>3 years 202 55.3 55.8 55.0

Low education level 240 64.9 64.1 65.4 0.793
(completed up to

high school)

Mental comorbidity (excluded alcohol disorders)*

>3 mental disorders 274 71.9 76.7 68.4

No 195 51.2 52.2 50.5 0.744

Alcohol abuse or dependence disorder

Yes 170 44.6 47.2 42.7

<3 242 63.5 62.6 64.2 0.742

*Current major depressive episode, current manic episode or hypomanic episode, post-traumatic stress disorder, current panic disorder,
mood disorder with psychotic features, suicidality and psychotic disorder.

TAsthma, chronic bronchitis or emphysema, stroke, heart disease, Alzheimer disease or dementia, arthritis, stomach or intestine ulcer,
Crohn’s disease or colitis, kidney or bladder problems, hypertension, diabetes, thyroids problems, liver disease, cancer, iron anaemia,
tuberculosis, HIV/AIDS and migraine

ACT, assertive community treatment; HF, Housing First; ICM, intensive case management; TAU, treatment as usual.

of factors such as substance use, poverty and exclu-  promising approach to achieve this goal. By providing
sion.”! ”* Effective interventions and policies to reduce  immediate access to permanent housing without precon-
the risk of TBI among people experiencing homeless-  ditions, HF can reduce chronic exposure to street and

ness are needed,”” and the provision of housing is a  shelter environments where individuals have a higher

(3]
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Table 2 Incident physical violence-related TBI in adults with experiences of homelessness and mental iliness participating in

phase 2 follow-up of the At Home/Chez Soi study, Toronto site

Incident violence-related TBI*

No, n=346 Yes, n=35
Overall sample n=381 (90.8%) (9.2%)
n n % n % P valuet
Years of follow-up, median (IQR) 1.84 (1.84-2.46)
Intervention group 381
TAU 163 143  87.73 20 123 0.072
HF (ACT/ICM) 218 203  93.12 15 6.9
Difference: HF vs TAU -5 -5.39
Level of needs 381
MN 249 230 92.37 19 7.6 0.149
HN 132 116  87.88 16 1212
Difference: HN vs MIN -3 4
Ethnoracial group 381
White 163 140  85.89 23 1441 0.004
Non-white 218 206 945 12 5.5
Difference: Non-white vs white -11  -8.61

*A head traumatic injury related to physical violence events (fight, hit by someone or shaken violently).

1y test.

ACT, assertive community treatment; HF, Housing First; HN, high needs; ICM, intensive case management; MN, moderate needs; TAU,

treatment as usual; TBI, traumatic brain injury.

likelihood of either becoming the victims of violence or
engaging in activities that increase the risk of violence.”
HF may also contribute to reducing the number of phys-
ical violence-related TBI events by facilitating access to
mental health services that may reduce the experience

Given the pervasive stigma attached to mental illness,54

people with mental disorders are often targets of inter-
personal violence as they are perceived as dangerous.” *°
Some individuals with unmanaged or untreated mental
disorders may also be more likely to engage in violent or

of violencerelated TBI to mental health problems.

criminal-linked behaviours,

55 57

increasing their risk of

Table 3 Distribution of the number of violence-related TBI events in the overall study sample and according to HF treatment
group in adults with experiences of homelessness and mental disorders participating in phase 2 follow-up of the At Home/

Chez Soi study, Toronto site

Number of violence-related TBI*

Overall sample

HF intervention group

(n=381) TAU (n=163) HF treatment (ACT/ICM) (n=218) P value

n (%) of TBIs 35 (9.2) 20 (12.3) 15 (6.9)
Mean (+SD) 0.16 (0.6) 0.26 (0.9) 0.09 (0.3) 0.062*
Count of TBI n % Count of TBI n % Countof TBI n %

0 346 90.8 0 143 87.7 0 203 93.1 0.2111

1 24 6.3 1 12 7.4 1 12 55

2 5 1.3 2 3 1.8 2 2 0.9

3 2 0.5 3 1 0.6 3 1 0.5

4 2 0.5 4 2 1.2 4 0 0.0

7 2 0.5 7 2 1.2 7 0 0.0

*A head traumatic injury related to physical violence events (fight, hit by someone or shaken violently).

TFisher’s exact test.
FWilcoxon rank-sum test.

ACT, assertive community treatment; HF, Housing First; ICM, intensive case management; TAU, treatment as usual; TBI, traumatic brain injury.
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Table 4 Unadjusted and adjusted HR of an incident physical violence-related TBI in adults with experiences of homelessness
and mental illness participating in phase 2 follow-up of the At Home/Chez Soi study, Toronto site

An incident violence-related TBI (n=35)*

HR 95% ClI P value

Model 1 (Unadjusted model)

HF treatment (vs TAU) 0.55 0.28t0 1.07 0.079

Model 2 (Adjusted model)

HF treatment (vs TAU) 0.58 0.29t0 1.14 0.114
High needs (vs moderate 1.44 0.73 10 2.84 0.292
needs)

Non-white ethnoracial 0.40 0.20 t0 0.82 0.012

background (vs white)

*A head traumatic injury related to physical violence events (fight, hit by someone or shaken violently).

HF, Housing First; TAU, treatment as usual; TBI, traumatic brain injury.

interpersonal violence. Thus, promoting comprehensive
mental health services and enhancing access to appro-
priate treatment for mental and substance use disorders
can contribute to violence reduction.”

HF alone cannot address the multidimensional unmet
need faced by people experiencing both homelessness
and mental illness. However, HF-based programmes and
other programmes (ie, outreach services, shelter services,
social services) serving homeless populations58 offer
the opportunity to access additional health services and
social supports to further enhance housing stability and
violence-related victimisation and behaviour mitigation,
and therefore reduce prevalent adverse health outcomes
such as TBI.

This study found that non-white participants had a
lower risk of experiencing an incident TBI caused by
physical violence-related events than white participants.
In a previous study of homeless people in Toronto,
white men had a significantly higher prevalence of TBI

Adjusted hazards ratio from the interval-censored exponential regression

Probability of survival without any violence-related TBI

1 15 2 25
Analysis time (years)

l— — Treatment as usual HFtreatment‘

Figure 2 Survival without an incident physical violence-
related TBI event for participants who received HF and those
received treatment as usual during phase 2 of the At Home/
Chez Soi study, Toronto site. HF, Housing First; TBI, traumatic
brain injury.

than non-white individuals.?® In contrast, a study of
the US general population using validated TBI clinical
scales found no significant differences in the rate of TBI
between white and non-white individuals.” A further
US-based study that compared white and non-white popu-
lation groups found that the rates of TBI-related deaths
among white people significantly increased from 2007
to 2017 than among non-white individuals.”’ Possible
explanations for the ethnoracial differences observed in
our study may include differences in the individual risk
factors® and systemic forces that lead to homelessness
among non-white vs white individuals, or differential
rates of recall of TBI.

This study has certain limitations. First, questions to assess
TBI were administered during phase 2 but not phase 1 of
the AH/CS study. Thus, we could not ascertain whether the
protective effect we found was also present during phase
1 of the study. Furthermore, self-reported TBI data could
be affected by recall bias or memory problems. This possi-
bility needs to be considered when comparing results with
those of other studies. In addition, this study only assessed
the overall self-reported occurrence of physical violence-
related TBI events and not their severity or clinical signif-
icance using validated clinical instruments or medical
diagnosis. Also, by using a non-clinical instrument or a
more specific clinical criteria (eg, lose of consciousness,
confusion, post-traumatic amnesia or other clinical symp-
toms such as emotional, mood and behavioural changes)
to define the TBI event in this study, it is likely that some of
the TBI events that participants reported did not actually
constitute a clinical or a serious TBI event. This limited the
possibility to explore the effects of HF on preventing or
reducing more severe and clinically significant TBI events.
Thus, studies using clinical data (medical records, brain
imagines and clinical TBI scales) or more specific clin-
ical criteria are required to build further evidence on this
topic. Finally, the study findings may not be generalisable
to other settings with different socioeconomic and health
system characteristics or to homeless people without
serious mental health disorders.
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Table 5 IRR for the number of physical violence-related traumatic brain injury events in adults with experiences of
homelessness and mental iliness participating in phase 2 follow-up of the At Home/Chez Soi study, Toronto site
Number of physical violence-related head injuries (n=35)* IRR 95% CI P value
Model 11(unadjusted model)
Count component
HF treatment (vs TAU) 0.216 0.059 t0 0.784 0.020
In(time of follow-up in years) 1 (exposure)
Zero-inflated component Coefficient 95% Cl P value
HF treatment (vs TAU) -4.197 -6.331 to —2.062 <0.001
Model2f(adjusted model) IRR 95% CI P value
Count component
HF treatment (vs TAU) 0.152 0.049 t0 0.476 0.001
High needs (vs moderate needs) 1.405 0.597 to 3.306 0.437
Non-white (vs white) ethnoracial background 0.501 0.244 to 1.029 0.060
In(time of follow-up in years) 1 (exposure)
Zero-inflated componentt Coefficient 95% Cl P value
HF treatment (vs TAU) -4.589 —-6.003 to-3.175 <0.001

*Head traumatic injury related to physical violence events (fight, hit by someone or shaken violently).

tLnalpha=log-coefficient: 1.727 (0.603 to 2.851), P value=0.003.
FLnalpha=log-coefficient: 1.519 (0.575 to 2.463), P value=0.002.
HF, Housing First; IRR, incidence rate ratio; TAU, treatment as usual.

Our study findings have a number of implications for
social and health practice, research and policy. People
experiencing homelessness have a disproportionate
burden of TBI, which causes detrimental health and social
sequelae™; thus, examining the impact of interventions
such as HF in preventing TBI is instrumental in gaining
an understanding of the full effects of such interventions
and their potential impact on preventing and reducing
poor health outcomes. Our findings highlight the need
to integrate community-based, mental health-based
and harm reduction-based support services such as HF
as an effective strategy to not only improve the housing
stability of this population®® but also to reduce exposure
to preventable TBI risks such as violence. Furthermore,
HF services should be considered when providing care
to homeless or unstably housed individuals who have a
history of TBI or are at high risk of TBI. Future research
should examine the effect of HF on incident TBI using
administrative or medical record data to inform the devel-
opment of effective interventions to reduce the sequelae
of TBI in homeless populations.

CONCLUSION

HF with mental health support services and rent supple-
ments may be a useful intervention to reduce the burden
of TBI due to physical violence among homeless individ-
uals with mental illness.
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