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Summary

Background Homeless and precarious housed persons are particularly prone to traumatic brain injuries (TBIs), but
existent incidence rates are hampered by poor case acquisition. We rigorously documented TBIs in precariously
housed persons transitioning in and out of homelessness.

Methods Between December 2016 and May 2018, 326 precariously housed participants enrolled in a longitudinal
study in Vancouver, Canada were assessed monthly for TBI occurrences after education on sequelae. Over one par-
ticipant-year, 2433 TBI screenings were acquired for 326 person-years and variables associated with odds of incident
TBI were evaluated.

Findings One hundred participants acquired 175 TBIs, yielding an observed incidence proportion of 30-7% and
event proportion of 53-7%. Of the injured, 61% reported one TBI and 39% reported multiple injuries. Acute intoxica-
tion was present for more than half of the TBI events assessed. Additionally, 9-7% of TBI events occurred in the con-
text of a drug overdose. Common injury mechanisms were falls (45-1%), assaults (25-1%), and hitting one’s head on
an object (13-1%). In this community-based but non-randomly recruited sample, exploratory analyses identified fac-
tors associated with odds of an incident TBI over one year of follow-up, including: schizophrenia disorders (odds
ratio (OR) = 0-43, 95% confidence interval (CI) 0-19, 0-94), role functioning (OR = 0-69, 95% CI 0-52, 0-91), opioid
dependence (OR = 2-17, 95% CI 1-27, 3-72) and those reporting past TBIs (OR = 1-99, 95% CI 1-13, 3-52).

Interpretation Given the ubiquity of TBIs revealed in this precariously housed sample, we identify an underappreci-
ated and urgent healthcare priority. Several factors modified the odds of incident TBI, which can facilitate investiga-
tions into targeted prevention efforts.
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Research in context

Evidence before this study

Our interests in the incidence rates of TBls experienced
in marginalized persons was spurred by concerns over
prior case acquisition approaches, which was reinforced
as we documented TBIs while conducting the “parent”
‘Hotel Study’, a broad investigation of the health of
housing insecure persons. We subsequently published a
Lancet Public Heath meta-analysis (Medline Embase,
PsycINFO, CINAHL, Web of Science; search date Dec 14,
2018), which revealed a lifetime TBI prevalence in
homeless and housing insecure samples exceeding
50% and identified TBI case acquisition limitations of
past work, which we were positioned to address.

Added value of this study

Using standardized monthly TBI screenings conducted
prospectively for one-year in precariously housed indi-
viduals, we more accurately documented TBIs. Rigorous
methods, including missing data imputation, indicated
that the annual incidence of TBI were unprecedently
high. In the current study, we also identified several fac-
tors that were associated with odds of incident TBI,
including greater odds with opioid use and past TBIs,
and lesser odds associated with better role functioning
and a diagnosis of schizophrenia disorders.

Implications of all the available evidence

This prospectively acquired data bolsters meta-analytic
observations elucidating a community TBI endemic in
at least some marginalized populations, while identify-
ing factors apt to be relevant to injury risks and preven-
tion. Considering that these community members often
experience cognitive impairment, social and occupa-
tional challenges, and numerous morbidities (e.g., psy-
chiatric and neurological), the high TBI incident rates
observed serve as an impetus for studies into TBI-exac-
erbated neuropsychiatric decline, a potentially prevent-
able source of disability in this and similar populations.
To ensure that the full spectrum of TBI severity is cap-
tured, investigations will benefit from prospective TBI
ascertainment methods optimized to the TBI experien-
ces and reporting capacities of substance using, margin-
alized participants.

Introduction

Low-income tenants residing in substandard housing
often as their only alternative to homelessness face high
mortality and numerous mental and physical health
challenges, including substance dependencies, psychiat-
ric and neurological illnesses, and infectious diseases.”™
These persons also exhibit disproportionately high trau-
matic brain injury (TBI) incidence, with the most rigor-
ously acquired annualized incidence rates approaching
20%.° Indeed, more than half of homeless and

precariously housed persons report a TBI history, with
one quarter of injuries characterized as moderate or
severe as indicated by meta-analytically aggregated esti-
mates.® These rates are several orders of magnitude
higher than the <1% annualized incidence rates com-
piled from a comprehensive aggregation across multi-
country studies.”

Yet, the extent of this problem remains elusive given
numerous obstacles hampering accurate TBI ascertain-
ment. Many studies of housing-insecure persons only inci-
dentally document TBIs.® The use of well-validated
ascertainment tools has been infrequent, and few studies
comprehensively characterize mechanisms or risk factors.

Moreover, as in the broader TBI literature, ascertain-
ment chiefly relies upon self-reports over timeframes
where accurate recollection is often dubious. Report
accuracy is likely further degraded in some populations
of homeless and precariously housed persons because
of compromised cognition® interfacing with limited par-
ticipant knowledge and/or little recognition of TBI-asso-
ciated symptoms."®

Increased data granularity and fidelity will improve
TBI rate estimates and identify measures for prospec-
tive studies of risk factors. Accordingly, in precariously
housed persons, our aims were to estimate TBI inci-
dence and explore risks using a design that included the
education of participants on TBI sequelae and a vali-
dated screening tool deployed repeatedly and proximate
to injury. We explored putative risk factors specifically
(e.g., opioid dependence) as opposed to broadly (e.g.,
substance dependence). Such work is vital given the
potential of particularly deleterious impacts of TBIs,
and their accumulation, in persons suffering from poor
physical and mental health.™"

Methods

Participants

As part of a longitudinal study, 524 individuals were
recruited in Vancouver, Canada between November
2008 and May 2018 from four single room occupancy
(SRO) hotels located in a low-income neighbourhood,
the community court, and the emergency department
of the catchment area hospital (see the “Hotel Study™
for baseline characteristics). Briefly, persons were eligi-
ble if they lived in the neighbourhood catchment area,
were able to communicate in English, and had the
capacity to and provided written informed consent.
Between December 2016 and May 2018, a total of 326
of these individuals completed monthly TBI screening
assessments (Figure 1). Participants received small hon-
oraria after each screening. Ethics approval was
obtained from the University of British Columbia —
Providence Health Care Research Ethics Board (Hi6-
or3ro) and the Simon Fraser University Office of
Research Ethics (201650586).
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Total Hotel Study participants

n =524 Deceased, n = 64
I Refused, n =12
! Unreachable, n = 120
Total Hotel-TBI study participants Ineligible, n =2

with monthly TBI screening
n =326

/\

Self-reported No reported
TBI TBI
n =100 n =226

Figure 1. Flow diagram of participant inclusion.

Procedures
Traumatic brain injury screening was completed by
trained research assistants supervised by a Neuropsychi-
atrist (WJP) and Psychologist (AET). At recruitment for
the TBI sub-study, participants were provided with a
pamphlet outlining common TBI causes and symp-
toms, as well as contact information for a nearby emer-
gency room and several area clinics (available by
request). Participants were encouraged to first seek
medical service in the event of a head injury. Apart
from two TBI events that were reported between sched-
uled monthly screenings, participants reported all
events during monthly screenings that occurred over a
one person-year period tailored to each person’s enrol-
ment date. A total of 2433 unique monthly screenings
were completed across 326 person-years. On average,
participants completed 773 screens (SD = 3-63;
median = 8-00), with a range of 1 to 14 screens. Across
the possible 326 person-years, data was present across
20275 person-years (37-8% missing monthly data).
Prospective TBI occurrence was ascertained during
monthly screening using the Ohio State University TBI
Identification Method Interview Form," which is a TBI
Common Data Elements measure.”* A supplemental
questionnaire was used to augment injury details (Sup-
plement A). To establish TBI occurrence, two defini-
tions were employed. A standard, but more liberal
definition,"” operationalized TBI as a trauma to the head
or neck, with known cause, resulting in one or more of
loss of consciousness (LOC), post-traumatic amnesia
(PTA), and/or being dazed and/or confused. A more
conservative definition required a reported period of
LOC, at minimum, to be considered a TBI. When partic-
ipants affirmed TBI but lacked autobiographical event
recollection sufficient to make a definitive TBI diagno-
sis, criteria were met if a witness had conveyed qualify-
ing injury information that the participant disclosed, or
if the participant presented with physical signs of head
trauma. When TBI events were reported in duplicate,
only one TBI occurrence was included in analyses. Life-
time TBI count was assessed using the Brain Injury
Screening Questionnaire.'® Finally, a post-study con-
sensus review of “suspect” TBI events was conducted
that identified events in which sensorial disruption
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reportedly occurred prior to head impact. These
“suspect” events were often reported as entailing
“passing out” with a subsequent head impact.

The mechanism of TBI was investigated, including
whether the event occurred in the context of overdose or
acute intoxication. Given the ubiquity of substance
dependence, intoxication at the time of injury was
defined using a questionnaire item probing self-
reported intoxication by drugs or alcohol at the time of
injury that was beyond typical use. Further, TBIs were
considered to have occurred during non-alcohol induced
overdose if there was, inclusively: (a) an observer report
or observable sign of head trauma, (b) self-reported
drug use at the time of injury, and (c) self-report of nal-
oxone administration.

Several procedures were conducted that character-
ized the sample clinically and provided the basis for the
evaluation of measures putatively associated with odds
of incident TBI (Supplement B). Substance dependen-
cies and psychiatric illnesses were diagnosed by inter-
view with a psychiatrist using the Diagnostic and
Statistical Manual of Mental Disorders”” in consensus
with the Best Estimate Clinical Evaluation and Diagno-
sis 2% and the most proximally conducted Mini Interna-
tional Neuropsychiatric Interview.”” The Maudsley
Addiction Profile physical and mental symptom scores
were used to estimate health.”® In structured interview,
details on physical symptoms and illnesses were col-
lected, which included neurological illnesses (e.g.,
stroke, epilepsy, and seizure history) and remote TBI
histories (i.e., “serious head/face injury” with LOC).

Neurocognitive and functional capacity information,
collected prior to monthly TBI screening, generated
additional measures considered for association with
TBI. Premorbid intelligence was estimated using the
reading score, in combination with demographics, as
implemented on the Wechsler Test of Adult Reading.*’
Two additional variables were created (see Supplement
B). First, composite cognition was calculated from the
Hopkins Verbal Learning Test — Revised** (immediate
recall), the Stroop Color and Word Test™ (color-word
trial), and the Rapid Visual Information Processing
Test** (signal detection, A’). Additionally, role function-
ing was captured by a sample-standardized composite
derived from raw scores on the Role Functioning Scale®
and the Social and Occupational Functioning Assess-
ment Scale.”” Lower scores on the role functioning com-
posite reflect poorer working productivity, diminished
independent living and self-care skills, and/or lesser
engagement in immediate or extended social relation-
ships.

Statistical Analysis

The observed TBI rates can be appreciated as a lower
boundary, since observed rates are attenuated by miss-
ing data. In contrast, estimated rates achieved through
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imputation, mitigate biases. Following the framework
outlined by Richter and colleagues®® for handling miss-
ing data in observational TBI research, longitudinal
missing data patterns were examined. Generalized lin-
ear modeling examined whether relevant demographic,
time variant, psychiatric, and TBI-related variables were
associated with whether data was present versus miss-
ing across all possible time points, with each partic-
ipant’s scores as a cluster (see Supplement C). The
missingness mechanism was determined.”” Multiple
imputation by chained equations®® was performed to
impute missing data. Of note, comparable longitudinal
analyses were performed to determine if relevant varia-
bles were associated with whether participants came in
to report a TBI or not; no variables were predictive.

In exploratory analyses, variables that were investi-
gated as modifiers of odds for TBI were harvested from
the closest available data collection point preceding each
participant’s first prospective TBI screening. Regres-
sions were conducted to examine factors modifying the
odds of TBI occurrence. For all analyses, assumptions
were met and the number of TBI events per number of
variables in the model was not found to exceed values
thought to cause bias and/or precision errors.*® All cate-
gorical variables were coded in reference to their
absence (e.g., participants without schizophrenia disor-
ders). Continuous variables were coded as changes in
the odds of sustaining TBI with every unit change on
the continuous variable.

To evaluate odds related to TBI occurrence, a series of
hierarchical binomial logistic regressions were conducted.
These exploratory models were constructed to provide
coefficients adjusted for demographics and similar taxon-
omy risks (i.e., substance dependence, psychiatric disor-
ders, neurological indicators, and psychological and daily
functioning; see Figure 4, Blocks 2a-d). Specifically, age,
sex, and education were entered on Block 1 and variables
exclusive to each taxonomy were entered on Blocks 2a-d.
The reported odds ratios are adjusted for demographics
and for the factors exclusive to the taxonomy.

Generalized linear modeling and multiple imputa-
tion analyses were conducted using R version 3-6-3. All
other statistical analyses were conducted using Statisti-
cal Package for the Social Sciences version 24-0. TBI
screening data was double checked by select authors.
Data was then entered into databases and checked and
cleaned by research assistants and select authors. The
study is reported in accordance with Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) Guidelines.>®

Role of Funding Sources

Funders of this study played no part in research design,
data collection/analysis, interpretation, or in writing the
manuscript. All authors had access to the data and were
responsible for the submission.

Results

Demographic and clinical characteristics of the sam-
ple are given in Table 1. Test-retest reliability was con-
ducted on self-reported injury details from an
available subsample of precariously housed persons
enrolled in the study who repeated TBI screening
(n = 42) for the same event at a later visit
(mean = 77-88 days, SD = 4-78, range 4-19 days). Reli-
ability estimates were calculated based on a single rat-
ing, absolute-agreement, two-way mixed effects
model. Using Cicchetti guidelines,’’ reliabilities were
excellent for self-report of TBI mechanism (intraclass
correlation coefficient (ICC) = 0-950), as well as for
LOC occurrence and its duration (ICCs = 0-9o8 and
0-973, respectively). Reliability was fair for the occur-
rence of PTA or being dazed and/or confused
(ICC = 0-453), but poor for its duration (ICC = 0-120).

To establish the most comprehensive and accurate
TBI rates, we examined the TBIs across the sample for
the observation period using the observed and estimated
(imputed) datasets. For analyses, the standard definition
was deemed primary. For completeness, we also report
observed TBIs using the conservative definition (requir-
ing LOC; Table 2).

Over the possible 326 person-years, 175 TBI events
were reported in 100 participants and 226 participants
reported no events. Of those who acquired at least one
event, 61% of participants reported only one TBI, and
39% reported two or more injuries (range o to 6; see
Figure 2). Table 2 reveals an observed (unimputed) annual
incidence proportion of 30-7% (100 of 326 individuals
experienced TBI) and an observed event proportion of
53-7% (175 events in 326 individuals). The observed inci-
dence rate (1oo individuals with TBI over 202-75 person-
years) was 0-49 persons per year and the observed event
rate (175 events over 202-75 person-years) was 0-86 events
per year. Fail-safe estimates of observed TBIs were estab-
lished by removing the 27 “suspect” events (reported by 13
participants) that involved sensorial disruption that
occurred prior to head impact (e.g., falling during an over-
dose). With this approach, the fail-safe observed incidence
proportion (87 individuals with TBI out of 326 total indi-
viduals) was 26-7% versus 30-7% and the event propor-
tion (148 TBI events out of 326 total individuals) was
45-4% versus 53-7%.

Finally, imputation that mitigates missing data
biases under the missing at random (MAR) assumption
yielded estimates that were 65 to 70% higher than that of
the observed rates. Table 2 provides these estimates, with
a TBI incidence proportion of 50-7% and an event pro-
portion of 91-1%.

To appreciate the TBI events, we characterized their
mechanisms and symptom features. One hundred
forty-two of 175 events (81-1%) reported no LOC or a
LOC of 30 minutes or less, 32 (18-3%) reported LOC lon-
ger than 30 minutes, and 1 (0-6%) was unknown.
Table 3 reveals that the most common mechanisms
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Clinical Characteristic Total N N %
M (SD)
Demographics
Age (years) 326 40-5(11-3)
Education (years) 326 10-5(2-3)
Monthly Income (Canadian dollars) 322 850-3 (415-3)
Sex
Males 326 239 733
Females 326 87 267
Ethnicity
Caucasian 324 180 556
Indigenous 324 91 281
Other 324 53 16-4
Alcohol and Drug Dependence
Alcohol 297 59 19-9
Stimulant 297 232 781
Opioid 297 129 43.4
Cannabis 297 113 38.0
Other 294 27 9:2
Psychiatric Disorders
Depression 297 42 129
Bipolar spectrum disorder 296 32 10-8
Schizophrenia spectrum disorder 297 55 185
Substance induced psychotic disorder 297 47 15-8
Other 295 170 576
Neurological Disorders
Lifetime traumatic brain injury count 326 Median = 3-00 (IQR = 4-0)
Lifetime traumatic brain injury history 326 108 33.1
Pre-enrollment MRI-defined traumatic brain injury 283 15 53
History of seizures/epilepsy 323 50 155
History of stroke 321 13 4.0

Table 1: Sample Demographic and Clinical Characteristics.

Note: Stimulant = cocaine and/or methamphetamine. Opioid = heroin and/or other opioid. Pre-enrollment Magnetic resonance imaging (MRI)-defined TBIs
were determined from scans that were conducted prior to enrollment in monthly TBI screening.

TBI Definition Incidence Proportion Event Proportion Incidence Rate Event Rate
(per 100,000 (per 100,000 (per 100,000 (per 100,000
population) population) person-years) person-years)
Standard
Observed 30,674-85 53,680-98 49,321-82 86,313:19
Estimated 50,674-85 91,104-29 50,674-85 91,104-29
LOC required
Observed 18,711-66 2791411 30,086-31 44,882-86

Table 2: Rates of Traumatic Brain Injury.

were falls, assaults, and hitting one’s head on an object.
Seventeen events (9-7%) occurred in the context of a
drug overdose. Acute intoxication was assessed for 79
TBI events (45-1% of all events) as this evaluation was
initiated after the study was underway. Of these 79
events, 48 (60-8%) were acquired when the participant
was intoxicated.

www.thelancet.com Vol 44 Month February, 2022

Females showed little difference compared to males
in their odds for incident TBI (odds ratio (OR) = 1-111;
95% confidence interval (CI) 778, 1-586; 99% CI -695,
1-773). As for mechanisms, females were at higher odds
than males for sustaining a TBI from falling
(OR = 2-28; 95% CI 1-128, 4-607; 99% CI -9o4 —
5-746), while males had higher odds than females for
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Figure 2. Frequency of Traumatic Brain Injury Count.

sustaining a TBI from assault (OR = 3-18; 95% CI 1167,
8.703; 99% CI -851, 11-934; see Figure 3).

As indicted in Figure 4, exploratory binomial logistic
regression revealed associations with emergent TBI
occurrence (standard definition) as reported by partici-
pants during the screening year. These odds ratios and
their 95% ClIs reveal that as education increased, the
odds for TBI lessened (see Figure 4, Block 1). In terms
of substance dependencies, participants with opioid
dependence were at higher odds for incident TBI than
those without (Block 2a), while other dependencies
appeared less crucial. Persons in this sample with
schizophrenia spectrum disorder, who often function
more poorly, had lower odds for TBI occurrence com-
pared to those without this disorder (see Block 2Db).

Mechanism Number of TBI Percentage of Total Number in Context of Number in Context of
Events TBI Events Drug Overdose Acute Intoxication
Fall 79 451 15 32
Assault 44 251 0 8
Hit head on Object 23 1341 2 4
Hit by Object 10 5.7 0 2
Pedestrian Accident 9 51 0 1
Biking/Sports Related 6 3.4 0 1
Motor Vehicle Accident 1 0-6 0 0
Unknown 3 1.7 0 0
Other 0 0 0 0
Total 175 100 17 (of 175; 9-7%) 48 (of 79*; 60-6%)
Table 3: Mechanisms of Traumatic Brain Injury.
Note: *Self-reports of acute intoxication were obtained for 79 of the total 175 injuries.

o ——

Assault ]
Hit head on object
Hit by Object
Pedestrian Accident
Biking or Sports Related
() Male
MVA @ Female
Unknown
' 1 T ' T

T I T I T
0 10 20 30 40 50 60 70

Percent of traumatic brain injury events

Figure 3. Mechanisms of Traumatic Brain Injury by Sex.
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Block 1 - Demographics

Odds ratio (95% CI) °

Age . 0.98 (0.95,1.00)
Sex P - 1.46 (0.79,2.71)
Education o 0.88 (0.78,1.00)
Block 2a - Substance Dependence (N = 290)
Opioid dep © ———— 217 (1.27,3.72)
Alcohol dep 9 St 1.53 (0.80,2.92)
Other drug dep © — 1.36 (0.59,3.11)
Stimulant dep f — 1.32 (0.69,2.52)
Cannabisdep9 —e- 0.80 (0.45,1.41)

Block 2b - Psychiatric Disorders (N = 290)

Schiz. Spectrum h o — 0.43 (0.19,0.94)
Bipolar spectrum ! . 1.86 (0.86,4.06)
SIP disorder!  —je——— 1.11 (0.56,2.20)
Depression X —e——— 1.01 (0.49,2.08)
Other!  —e 0.89 (0.52,1.51)
Block 2c - Neurological Indicators (N = 262)
TBI history ™ R 1.99 (1.13,3.52)

Lifetime TBI count
Seizures/epilepsy 2
MRI-defined TBI
Block 2d - Psychological and Daily Functioning (N = 295)
Role functioning
Composite cognition
Impulsiveness
Premorbid 1Q

1.04 (1.00,1.07)

S, E— 0.84 (0.39,1.80)
1.04 (0.26,4.08)
- 0.69 (0.52,0.91)

1.20 (0.89,1.61)
1.21(0.85,1.44)
1.00 (0.98,1.02)

0 1 2 3 4

TBI less likely | TBI more likely

Figure 4. Binomial Logistic Regressions of Variables Tested for Association with Traumatic Brain Injury Occurrence with 95% confi-

dence intervals.

Note: Cl = confidence interval. 2 Adjusted for age, sex, and education. ® N female = 87. Dep = dependence. “ N = 129. dN=59¢
N =27.FN =232.9N = 113. Schiz = schizophrenia. " N = 55.' N = 32. SIP = substance induced psychosis.’ N = 47. N =42.'N = 170.
TBI = traumatic brain injury. ™ N = 108." N = 50. MRI = magnetic resonance imaging. ° N = 15.1Q = intelligence.

Select neurological indicators were also notable. Partici-
pants with prior “lifetime” TBI histories showed higher
odds for incident TBI, and the odds for TBI increased
with each “lifetime” TBI reported (i.e., TBI count; Block
2¢). Finally, as composite role functioning increased,
the odds for TBI lessened (Block 2d). See Supplement
D for number of individuals with TBI occurrence by
each variable tested for association. Note that after
applying 99% Cls to the data, interval bounds for select
OR that are highlighted above encompass one. Specifi-
cally, these indicators include the lower odds for TBI
associated with more education and the diagnosis of
schizophrenia disorders, and the higher odds associated
with TBI history and lifetime TBI count (see Supple-
ment E).

Discussion
The current study, using rigorous ascertainment proce-
dures designed to capture TBI incidence and risks
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comprehensively, revealed that TBI rates in these pre-
cariously housed persons were higher than those of past
reports. With a standard definition of TBI, the 31%
observed incidence proportion was 1-6 to 1-8 times
higher than that reported in other homeless and inse-
curely housed samples’ and several orders of magnitude
higher than a report derived from meta-analytically
compiled population-based studies.” Importantly, stud-
ies often utilized administrative datasets and registries
for TBI acquisition, likely missing mild TBIs cases.
With bias-corrected imputation, our data indicates that
~51% of marginalized persons in the present sample
experience at least one TBI annually (i.e., estimated inci-
dence proportion). Given the screening duration, the
estimated event rate indicated that that ~o0-91 events
occur for every person-year of observation.
Methodological improvements including proximal
and repeated screening for brain injury likely contribute
to these considerably higher self-reported TBI rates
than have been previously reported in homeless and
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housing-insecure samples. Existent research often
screens for head injury only annually without standard-
ized participant education. Such approaches likely miss
mild and temporally distal injuries, thereby underesti-
mating rates. The remarkably high TBI rates reported
here reveal an underappreciated community endemic,
warranting prioritization by health and research stake-
holders through prevention efforts.

The injury mechanisms revealed, and the odds ratios
for incident TBI, are germane to intervention
approaches going forward. In terms of mechanisms,
falls and assaults were frequently observed, with some
evidence of sex differences, i.e., more fall-related TBIs
in females and more assault-related TBIs in males. Opi-
oid dependence increased odds for TBI and schizophre-
nia disorders lessened the odds. Two particularly
concerning patterns were also apparent in exploratory
analyses. First, remote lifetime TBI histories increased
the odds for new occurrence and more lifetime TBIs
incremented the odds further. Second, poorer role func-
tioning conveyed higher odds for TBI, potentially indi-
cating a bidirectional pattern. Over time these two
patterns suggest a route for progressively acquired dis-
ability that emerges as functioning declines, presum-
ably with the accumulated TBI exposures.
Comprehensive educational and outreach approaches
could be developed to prevent possible debilitating
effects arising with the accumulation of TBIs. Manag-
ing health conditions, recognizing one’s life stage, and
providing choice and opportunity can improve an indi-
vidual’s role functioning.** Such interventions warrant
further investigation.

There are several limitations that should be consid-
ered. In the acquisition of head injuries, we relied on
self-report, a method susceptible to the response biases,
limited insight, and memory errors. Although these
inherent problems plague all self-reports of TBI, their
impact here was likely mitigated by TBI education and
repeated screening at short intervals. Of note is that a
study subsample reliably reported critical injury details
ensuring that participants were consistent in several
aspects of event reporting. Second, participants received
small monetary honoraria after each screening and a
subset of participants received additional compensation
after undergoing a neurocognitive evaluation (not
reported here). This raises concern of false reports of
TBI to acquire compensation. Yet, we did not detect any
relevant variables associated with TBI reporting, sug-
gesting that compensation seeking was not at play. Fur-
ther, TBIs were often acquired in the context of acute
intoxication beyond typical use or overdoses, potentially
conflating substance-related effects with TBI-defining
features. Consequently, false positive errors and greater
severity designations because of contributory substance
effects might occur. When TBIs were reported with
insufficient self-reported recollection to provide a TBI
diagnoses, we mitigated false positive ascertainment

errors by requiring witness verification and/or observ-
able signs of trauma. Nonetheless, the veracity of TBI
reports is an intractable problem for this and similar
community-based research, given that reports might
often be conflated with brain dysfunction arising from
intoxication/substance use which could interact with
TBl-induced brain dysfunction. Future investigations
that critically operationalize criteria for TBI diagnosis
and characterization in persons with severe substance
use disorders would be beneficial. Finally, like other
reports directly investigating TBI incidence in homeless
or marginally housed participants, sampling was non-
random. Consequently, generalization of the results
should be cautiously considered. The incidence statis-
tics reported (i.e., observed and imputed) are estimates
of the true rate of TBI in the present community-based
sample, that shares demographic features with other
(non-random) samples from the same neighbourhood,
and in other Canadian cities.” Our findings may be less
applicable to other populations comprised of unshel-
tered or emergency sheltered homeless persons. As
with all non-random studies, probabilistic analyses of
variables creating risk cannot be carried out.

Our understanding of TBIs in precariously housed
and homeless persons is limited, especially given the
apparent prior underestimates of its pervasiveness. The
current observations suggest that precariously housed
persons very frequently experience TBIs. Considering
that this population also experiences high rates of exis-
tent cognitive impairment, social and occupational dys-
function, and often a host of concerning
multimorbidities (e.g., psychiatric, neurological), the
remarkable TBI rates should serve as an impetus for
detailed investigation into their neurocognitive and
functional impacts. This is particularly true for the typi-
cal mild injuries, given their potential for cumulative
functional consequences.
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