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ABSTRACT ARTICLE HISTORY
Primary Objective: Survey TBI literature to identify evidence of risk for post-injury suicide. Received 22 March 2020
Literature Selection: Search terms ((traumatic brain injury OR TBI) AND (suicidality OR suicidal behaviour ~ Revised 3 November 2020
OR suicidal ideation)) entered in PubMed, OVID Medline, Psychinfo, and Web of Science for papers ~ Accepted 27 November 2020

pUbliShed in print 01/01/1997 to 06/30/2019. KEYWORDS

Analysis of Literature: Authors screened abstracts, excluding duplicates and articles not meeting inclu- Traumatic brain injury;
sion/exclusion criteria. Full papers were reviewed to make final exclusions. Data were extracted from 40 depression; suicidal ideation;
papers included co- and premorbid disorders, demographics, injury-related and psychological factors. suicidal behaviour

Results: Persons with TBI have a higher risk for suicide than the general population. Reviewed articles
reported comorbid depression and/or PTSD as risk factors for post-TBI suicide. Co- or premorbid sub-
stance misuse, sex, and sleep disturbance moderate risk. Quality of the literature was limited by sample
size, the predominance of male participants, and inconsistency in reporting of findings.

Conclusions: Comorbid depression and PTSD are significant post-TBI risk factors for suicide. Several
variables combine to moderate or mediate TBI's connection with suicide. Civilian and military clinician
cross-talk and consistent reporting of results from reproducible studies of post-TBI suicide risk factors
could improve prevention and treatment efforts in veterans and civilians.

Introduction neurobehavioural symptom profiles and recovery trajec-
tories of persons with TBI, predictive importance of the
history of psychiatric disorders may be different as com-
pared to non-injured persons and moderate their influence
(19). There are, furthermore, recent research initiatives and
priorities that underscore a need to improve knowledge and
understanding of these complexities. First, the Precision
Medicine initiative has focussed on improving the indivi-
dualized characterization of patient needs and targeting
treatments specifically to meet these needs (20). Second,
recent guidance from NIH to treat sex as a biological vari-
able in all phases of research has resulted in important
discoveries of sex-based differences for men and women
in response to and recovery from TBI (21). Given the well-
recognized greater risk for depression among women as
opposed to men, these findings urged a more focused
study of potential sex-based risk factors for post-TBI
depression and suicide risk (22). Third, recent study and
characterization of TBI as a chronic disorder (23) empha-
sizes the need for ongoing attention to depression and
other common TBI comorbidities throughout the life
span. Finally, failure of multiple TBI treatment trials has
increased investigator recognition of and need to delve
deeper into reasons for the heterogeneity of TBI profiles

Despite media, health services agency and provider attention,
suicide remains a leading (10™ highest) cause of death in the
general population of adults in the United States (US), and the
risk is increasing (1). In addition to their multiple challenges,
people with traumatic brain injury (TBI) are at three to four
times higher risk for death by suicide than uninjured persons,
even after concussion (2-5). Fazel found this three-fold
increase in risk present as much as five years after injury (6).
Harrison-Felix et al. reported similar results in a four-decade
study (7). This is clearly a persistent problem highlighting that
TBI, a chronic health disorder (8), is in and of itself
a foundational risk for suicidal ideation and suicidal behaviour
over the lifespan (3,4,9-18). TBI investigators repeatedly link
this population to the risk of multiple psychiatric disorders,
including depression and suicidal behaviours. All are recom-
mending increased mental health and rehabilitation clinician
and provider attention to risk factors and their moderators to
improve suicide awareness, prevention, and effective treatment
development focused on persons with TBI (10-19).
Comorbid and premorbid psychological disorders, espe-
cially depression, have been identified as risk factors for
suicide, both in non-injured Americans and those with TBI
(1-4). However, given the heterogeneity of cognitive and
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Table 1. Study inclusions and exclusions.

Inclusions Exclusions

Published between 01/01/1997 and  Published before 01/01/1997 or after
06/30/2019 06/30/2019

TBI Mixed brain injury or neurological

conditions
Participants less than 16 years old
Pediatric studies
Case studies
Reviews
Editorials, letters
Meeting proceedings or abstracts
Book chapters/books
Commentaries
Animal studies
Sample size < 15
Off Topic, i.e., medications, trials, Not
TBI
White papers
Outside of date range
Foreign language
Prevalence

Participants > 16 years old
Articles in English

Descriptive study

Only neurological condition is TBI
Human participants

Sample size =15

and outcomes and design studies with careful controls of
potential confounders (24,25). In summary, the recent US
epidemic of suicide after TBI, even in persons with
a concussion or mild TBI (5,12,13,26), tells us it is critical
to identify the complexity of variables contributing to sui-
cidal ideation and behaviour in this population such that
focused attempts toward improving preventive interven-
tions can be initiated. The objective of this review was to
survey the literature to identify evidence of factors increas-
ing the risk of suicide after TBI, with a target audience of
mental health and rehabilitation providers.

Materials and methods

Search terms and databases were chosen as the best potential
paths for answering the research question: What evidence is
there of factors that increase suicide risk after TBI? The search
terms of ((traumatic brain injury OR TBI) AND (suicidal
behaviour OR suicidality or suicidal ideation)) were entered
into PubMed, OVID Medline, Psychinfo, Google Scholar, and
Web of Science. In 2018, the term “suicidality’ was deemed an
unacceptable term by the Center for Disease Control (CDC) in
2019 because it refers simultaneously to suicidal thoughts and
behaviours, vastly different descriptors that need separate
attention (27). We report and discuss our findings using
CDC uniform definitions for suicide terminology (4,27) in
this review. These definitions include the terms “Suicidal idea-
tion” (SI)”, “Suicide attempts (SA)”, and “Suicidal Behavior
(SB)”. Suicidal ideation (SI) is defined as thinking about, con-
sidering, or planning suicide. Suicide attempts/Non-fatal sui-
cidal self-directed violence (SA) is defined as a non-fatal, self-
directed, potentially injurious behaviour with an intent to die
as a result of the behaviour; it may or may not result in injury.
Suicidal behaviour (SB) can include both suicide attempt/non-
fatal suicidal self-directed violence as well as death by suicide/
fatal suicidal self-directed violence (4,27). However, in the
interest of obtaining information from papers using the term
“suicidality” published prior to the creation of the CDC uni-
form definitions, we included this term in our search.

After first hits and removal of duplicates, abstracts were
divided among seven reviewer dyads according to the database
searched. Independent reviewer dyads were utilized through-
out the screening and data extraction processes to reduce bias.
The review process occurred in two stages. First, each indivi-
dual within the dyads independently reviewed the same
assigned abstracts against the study inclusion/exclusion cri-
teria. Inclusion and exclusion criteria are presented in Table 1.

Once each reviewer in each of the dyads completed their
separate reviews of their assigned abstracts, they met and
compared their included and excluded abstract choices. If
they disagreed on any choices the reviewers in each dyad
discussed these choices toward resolution. If no agreement
could be reached, the reviewers in that dyad asked a separate
reviewer to assist them toward resolution. Second, following all
dyads’ completion of the abstract review, the author group met
to tally the final inclusions and exclusions to reach the total
number of articles for the full paper screening. Duplicates were
once again removed. Full unique papers were reviewed to
ensure they met every inclusion criterion and none of the
exclusion criteria. Reviewers again discussed and decided
upon the final included articles. Data were then extracted
from the included articles and analyzed using the data extrac-
tion form. The focus of data extraction was TBI population,
deployment history if military, the severity of the injury, other
brain- or injury-related characteristics, presence or absence of
psychological characteristics or constructs like hopelessness,
premorbid or comorbid psychological conditions; demo-
graphic information including age, sex, ethnicity, marital sta-
tus; suicide measures used, and study sample characteristics.

Results

Search terms yielded 2,099 initial hits. After removing 839
duplicates, reviewer dyads screened 1,269 abstracts. Dyads
excluded 1,147 abstracts using inclusion/exclusion criteria,
leaving 113 papers to be the screen for eligibility for full
paper inclusion. During the full paper review, 73 were excluded
for being duplicates or for not meeting inclusion/exclusion
criteria. Forty papers met criteria for inclusion in our review.
Figure 1 presents the screening process flow chart, including
reasons for exclusions of both abstracts and full papers
reviewed.

Study samples

Age. The average age in years of reviewed study participant
samples in reviewed papers ranged from 18 to 57.96. Some
studies treated age as a categorical variable and some as
a continuous variable.

Sex. The percentage of women with TBI enrolled ranged
from 0 to 69% in civilian studies and from 0 to 55% in military
studies. Four military (26,28-30) and four civilian study
authors (10,13,15,31) did not report the percentage of men
and women in their TBI samples or subsamples. Civilian
investigators reported enrollments of men with TBI ranging
from 31% (32) to 86.6% (33); military researchers from 45.8%
(34) to 100% men with TBI (35-39). Twenty-three (57.5%) of
included papers were reporting findings of studies enrolling
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active duty military or veteran samples. Seventeen (42.5%) of
full papers reviewed reported on studies enrolling civilian
adults. Sample sizes ranged from 17 (31) to 7,859,472 (36).
Table 2 contains study enrollment numbers for included

papers.

Study design and methodology

Sixty percent of included papers reported on prospective
observational studies, while 40% of the articles reported results
of retrospective data analysis studies. Twenty percent of studies
enrolling civilians with TBI were retrospective while 80% of
military studies were retrospective.

Range of study measures

Multiple measures, mostly self-report, were used in the
reviewed studies. The Beck Depression, Suicide Risk Scale,
Hopelessness Scales, the Structured Clinical Interview for the
Diagnostic and Statistical Manual IV (DSM-1V), or SCID, and
medical records review were most commonly used in civilian
studies. Military investigators tended to use a wider range and
larger numbers of assessment measures as well as the unique
use of measures of PTSD. Civilian investigators did not assess
participants for PTSD. Some studies reported associations with
findings of impairment on neuropsychological testing and
increased suicide risk, especially tests of memory, processing
speed (40) and executive function (41,42).

Findings of risk factors for post-injury suicide
Comorbid depression

Thirty-two percent of all authors of papers in the review
reported comorbid depression as most significant risk factor
for suicide after TBI within their enrolled populations
(13,14,16,33,34,40,43-49). However, the findings were com-
plex. Additional variables were reported as significant risk
factors for suicidal ideation, behaviour and completed suicide
following TBI, either singly or in combination with depression.
These moderators and mediators of risk are detailed by variable
type below, and in the Discussion. Table 2 presents summaries
of findings for all reviewed papers.

Comorbid substance use disorder

Approximately 30% of the combined military- and civilian-
focused papers reported that comorbid substance use disorder
(SUD) was a significant risk factor for suicide, or a moderator
of the severity of risk in combination with depression and, for
military or veterans, with post-traumatic stress disorder
(PTSD) (9,14-16,26,29,33,37,43,47,50,51).

Post-traumatic stress disorder (PTSD)

Forty percent of military authors found that PTSD was
a significant suicide risk factor, in combination with comorbid
depression, in veterans and active duty military study partici-
pants with, or even without TBI (12,14,26,29,37,43,45-47).

While no civilian authors reported PTSD as a risk factor, 28%
reported anxiety disorder, which is within the same diagnostic
family of PTSD, as a risk factor for suicide after TBI
(11,15,17,48,49).

Previous suicide attempts

History of previous suicide attempts was reported by 27% of
both civilian and military authors to be a prominent risk factor
for comorbid post-TBI suicidal behaviour
(2,5,10,12,18,37,42,47,52).

Suicidal ideation

Twenty-four percent of civilian and military authors observed
that self-reported, frequent suicidal ideation increased likeli-
hood of suicidal behaviour, especially after severe TBI or in
combination with PTSD, for active duty military personnel or
veterans (10,12-15,31,37,40,42,44,45,51).

Moderators and mediators of results

Despite the above broad results, review findings are complex.
Many variables exerted influence on the risk of SI and SB.
Factors beyond PTSD and major depression moderated or
mediated the prominent effects of those two disorders. For
example, as stated above, while TBI increased risk factor for
SI and SB in male veterans, PTSD increased risk to a greater
degree with this population (12,26,38,46). In another example,
while multiple TBIs over time increased risk, two authors
found that severity of insomnia mediated the relationship
between TBI and SI (45,51). Civilian researchers found that
psychological variables mediated risk of SI and SB, including
alexithymia (53), worthlessness (31), anger (51), and hopeless-
ness (31,33). Investigators who enrolled the largest numbers of
women reported sex and gender as moderators of risk
(11,18,34). These moderators and mediators of risk are further
detailed below.

Civilian/military study sample differences in injury
severity as risk factor for suicide

Participant samples in studies enrolling civilians included
persons with mild to severe TBI while participants enrolled
in studies of veterans and active duty military personnel had
primarily mild TBI. Few authors commented on the effect of
injury severity per se on the risk of suicide. Among civilian
investigators of suicidal risk after TBI, Teasdale (18) found
a greater risk of attempts in persons who sustained contu-
sions or haemorrhages compared to those who had
a concussion or cranial fractures. Kesinger et al. (9) found
an association between severity of the extra-cranial injury and
increased suicidal ideation in civilian participants with TBIL
In contrast, Breshears et al, in a study analyzing veterans’
electronic medical records, observed the greatest risk of SB in
those with mild TBI (52). However, other military TBI inves-
tigators linked brain-related imaging indicators of at least
moderately severe TBI to increased suicidal ideation or beha-
viour. In a retrospective study, Brenner et al. (42) found that



veterans with cranial fractures, cerebral contusions, or intra-
cranial haemorrhages were more likely to die by suicide.
Yurgelin-Todd et al. (35), using diffusion tensor imaging
(DTI), observed significant associations between reduced
fractional anisotropy (FA) of the left cingulum and left and
total genu of veterans with TBI and increased SB. In compar-
ison, Lopez-Larson (39) found enlarged thalamic volumes
and increased FA were associated with increased suicide risk
for veterans with or without a history of SB. In summary,
military TBI investigators found imaging evidence of neuro-
biologic and frontal-thalamic-limbic dysfunction leading to
vulnerability to suicide after TBI. In a sample of civilians with
severe TBI, Juengst et al. (54) found tumour necrosis factor-a
to be a molecular marker of vulnerability to suicidal
behaviour.

Civilian/military differences in sex of participants. Effects
of sex and gender on findings

Military studies of TBI and suicide risk were more likely to
enroll men only, or very few women. Active duty military or
veteran study participant results were often described in terms
of percentage of men rather than separate data reports for men
and women. This is discouraging given the reported higher risk
of suicide for women veterans than female civilians (55,56).
Importantly, military studies that did enroll women in suffi-
cient numbers to allow powered comparisons with men found
that risk of suicide after TBI for women was significantly more
often linked to comorbid depression and not predicted by
presence or absence of TBI (45,57). In contrast, compared to
women active duty service members or veterans, the risk for
male service members or veterans with TBI was more often
associated with both comorbid depression and PTSD (58). In
terms of likelihood of death by suicide, in comparison with
women in the general and civilian US populations, women
active duty personnel or veterans have an alarmingly high
rate of death by suicide (58,59). It appears that their rate may
be higher than both civilian women and men but also higher
than men in the military. Civilian as well as military researchers
are raising concerns for the adequacy of screening for risk and
prevention of suicide in women. One is the finding (26) that
women in the military are less likely to report suicidal ideation
but more likely to attempt suicide than men. Similarly, civilian
researchers such as Oquendo et al. (51), found that TBI was
most predictive of suicidal ideation and behaviour in men.
Women had a higher rate of fatal suicide attempts, with or
without TBI. Further study of these differences is imperative,
especially given the ongoing inconsistency of equal enrollment
of women in many military and civilian TBI and suicide risk
studies.

Civilian/military sex differences in substance use disorder
(SUD) as post-TBI risk factor for suicidal ideation and
behaviour

Comorbid substance use (SUD) was a significant added risk for
depressed men and women after TBI. However, women mili-
tary personnel or veterans, compared to active duty or veteran
men, and older veteran men are more likely to misuse central
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nervous system (CNS) polypharmacy and opioids (50). Suicide
attempts by women in the military were more often associated
with overdoses of CNS polypharmacy (51). Active military or
veteran men primarily misuse alcohol and other drugs (50)

Additional moderators and mediators of post-TBI risk
of suicide

Deployment

Within military participant studies, risk of suicide is linked to
being deployed, especially being deployed multiple times (45).
However, in one case, not being deployed with an “undesig-
nated” employment assignment and lower rank increased risk
of suicide (37). Phillips et al. suggested that some active duty
personal in the military may feel depressed about staying
behind and may see less value attached to their rank and
performance of military duties not occurring in war theaters
(37). Brickell et al. (58) found that both non-combat and
combat-related TBI increased suicidal risk for US veterans of
Operation Iraqi Freedom (OIF) and Operation Enduring
Freedom (OEF). Women in the military have less chance of
being deployed and thus less chance of combat exposure but
are at risk for exposure to other service-related stressors in war
time such as military sexual trauma (55,57).

Number of TBIs

Fifteen percent of papers (5,14,29,30,40,41,47) found
a significant association between the risk of suicide and
repeated TBIs, especially three or more (30).

Sociocultural, behavioural, psychological and
demographic moderators and mediators of suicide risk

Included papers reported associations between post-injury risk
of suicide and being: married (45), divorced or widowed (13),
exposed to early childhood or psychological trauma (15,29), of
a younger age at the time of injury (11,16), unable to get
restorative sleep (10,47,60), socially isolated (13), in pain with
headache or other body aches (53), or if self-reporting poor
quality of life (17,54). Investigators reported associations
between scores on measures of specific psychological con-
structs or personality type and suicide risk, including hope-
lessness, anger/aggression, alexithymia and personality
disorders (15,29,33,38,45,52, 53).

Discussion

The evidence from our review identifies comorbid depression
as a notable risk factor for SI and SB after TBI, especially in
combination with comorbid SUD and, for male military or
veteran participants, with comorbid PTSD. In fact, several
military researchers found that TBI did not appreciably add
the risk of suicide beyond the presence of PTSD (12,26,38,46).
These findings from very large sample studies underscore the
unique risk factor of comorbid PTSD for suicide among mili-
tary service members/veterans. Differences between military
and civilian study findings in our results suggest a need for
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investigator as well as clinician cross-talk in those two popula-
tion study domains for advancing both fields and meeting care
needs. However, it is important to see these differences in
perspective. While many clinicians have noted similarities in
neurological, psychological, behavioural consequences in both
blast mTBI and concussion in civilians (61); there are impor-
tant differences in the mechanisms of injury as well as the
military sociocultural influences on coping and the multiple
comorbidities so often associated with blast mTBI (60,61).
Many veterans are returning to civilian life and facing signifi-
cant adjustments while dealing with residual effects of their
service-connected mTBI and comorbidities (62,63). It is thus
critical for civilian mental health and rehabilitation clinicians
to be aware of differing mental health needs and risk factors for
self-harm of military service personnel and veterans compared
to civilians with TBI.

We identified a range of variables, such as demographics
and injury-related factors, that moderate or mediate the asso-
ciation between TBI and suicide, such as depression and PTSD.
However, we also note additional moderators and mediators of
risk including insomnia (28,44), sex (11,18,34,64), underlying
physical health and neurologic status (9,10,35,36,39,54), SUD
(49,50), and others we report above. Further study of these
variables is imperative if we are to reduce the number of
suicides in the US, address our national crisis in the rise of
suicide, and address the unique mental health needs of veterans
returning to civilian communities. Further research will also
lead us toward improving prevention of suicide and long-term
outcomes for both civilians and veterans or active duty military
personnel with TBL

Our findings highlight disparities for women, especially
active duty, or veteran women, in the identification of risk
of suicide, prevention of suicide, and in treatment of
depression after TBI. Variables underlying post-TBI suicide
risk appear to be different for women and men, especially
military or veteran women and men. The direction of the
differences is unique as it contrasts with most reports of
suicide attempts mostly being made by men (31) in studies
of post-TBI depression in the civilian population. It is
important to further study these differences and address
the disparities for women through research with sufficiently
powered studies that sex-stratify data. Recent research has
contributed to the understanding of factors that may
underlie the sex- and gender-based differences in suicidal
risk, ideation and behaviour (29,58,59,64-68). In addition
to exposure to blast injury and mTBI in war theatres when
they are deployed, women experience intimate partner vio-
lence and military sexual trauma resulting in TBI more
frequently than male service members (64-68). The two
kinds of trauma seem to have differing psychological
effects. They are also now thought to contribute to in sex
and gender differences in rates and symptoms of PTSD as
well as in likelihood that PTSD or depression will have
a role in increased suicidal ideation or behaviour
(56,67,68). Further, a recent study has also identified dis-
parities in depression care for those women in the military
who identify as lesbian, bisexual, gay, and transgender,
perhaps increasing suicidal risk post-TBI for service
women (67). Unfortunately, despite federal guidelines to

treat sex as a biological variable in all aspects of research
(21), our review uncovers continued investigator inconsis-
tency of enrollment of women or sex-stratification of data.
We conclude that gender and sex differences in post-TBI
suicide risk call for different, tailored prevention and treat-
ment programs initiated much earlier after injury and con-
tinued for longer periods of monitoring.

There are several limitations of the literature reviewed as well
as review methods. First, there were a number of inconsistencies
in the literature that may have resulted in increased bias. For
example, data were analyzed with a range of statistical techni-
ques and models. In addition, results of studies were reported
using a wide range of statistical terms. Some reported odds
ratios, some hazard and some risk ratios, all of which relate to
differing aspects of risk. Other authors used correlations, non-
parametric analyses, or path analyses. As a result, it is challen-
ging to directly compare findings across studies. In addition, the
range of measures used in studies makes it difficult to draw
conclusions about some of the psychological constructs reported
as significantly associated with increased SI or SB. Sample sizes
of reviewed studies also varied widely, with smaller participant
numbers reducing confidence in conclusions based on reported
findings. The young age range of some of the study participants
limits the ability to generalize findings to older individuals with
chronic TBI who are depressed and manifest both suicidal idea-
tion and behaviour. Few studies enrolled women in equal num-
bers to men, or at all, reducing the ability to look at sex
differences in risk as well as disparities in identification and
access to treatment. With regard to our methods, we only
searched four databases and may have missed some papers
that contain relevant information as a result. However, we did
screen and review over 20 years of articles on the topics of
suicide after TBI. The long span of years enhanced our ability
to elucidate a number of moderators and mediators of risk of
suicide after TBL

Recent years have seen increases in military service mem-
bers and veterans returning to civilian life. Many have residual
and severe PTSD, TBI, pain and sleep problems, and they seek
the care of civilian mental health providers. The information
from this review may be helpful in calling provider and clin-
ician attention to the unique aspects of military blast mTBI,
encouraging them to seek provider training, and potentially
making nonmilitary provider, community-based mental health
services more helpful and preventive of self-harm for this
population (62,63). A recent comprehensive review of treat-
ment efficacy for military service members and veterans with
the depression, PTSD, and suicidal ideation or behaviour
reported limited quality of evidence for treatments and need
for further well-conducted trials (69)

Summary and recommendations

The results of this review provide evidence that helps us
understand the rising tide of suicide that is taking a toll on
our civilian and military men and women with TBI. The
variables involved and their overall effects on thoughts of
or behaviours leading to self-harm or death are complex
and not yet well studied. Our findings highlight a critical
need for attention to the heightened suicide risk of women



after TBI. Women veterans or active duty military person-
nel have a higher risk of suicide than civilian women. There
is increasing evidence that their depression symptoms and
suicide risk factors may be different than those of men with
TBI due to their gender-related experiences, particularly of
intimate partner violence or military sexual assault.
However, despite federal agency research guidelines man-
dating researchers treat sex as a biological variable in all
phases of studies (21), we are still noting inconsistency in
enrollment of women or sex-stratification of data in
reviewed papers. We are, as a result, failing to
address gender-unique, highly important differences with
TBI, post-injury depression and post-injury suicide risk
for civilian and military women and men.

While previous reviews have focussed on TBI and suicide
risk, the current article adds uniquely to the scientific literature.
First, the review comprehensively culled information about
a range of risk factors for post-TBI SI and SB rather solely on
efficacy trials for reducing SI and SB. Having a greater under-
standing of what factors can increase as well as moderate or
mediate risk can inform future interventions. Second, this
article reviewed research from both the civilian as well as the
military service member/veteran TBI literature. While the
mechanisms of injury, as well as the psychosocial and cultural
issues related to TBI are different for these two populations,
information gained from this review about risk factors for
suicidal ideation and suicidal behaviour is unique and impor-
tant for civilian clinician journal readers to know. It is precisely
because of these differences in populations, and the return to
the community of so many service members and veterans who
seek civilian providers for help with residual mental health and
cognitive issues, that the current findings are needed. Third,
this review showed that, despite recent guidance for sex strati-
fication of data, many investigators enroll insufficient numbers
of women in their studies for exploring differential evidence for
risk of SI and SB based on gender and sex.

Prevention and development of targeted treatment for
depression and PTSD should be considered at even the earliest
phases of recovery from TBL In particular, screening for vari-
ables that potentially exacerbate risk such as suicidal ideation,
comorbid PTSD and substance use disorder should be prior-
itized with early initiation of adequate safety planning.
Assessing for risk factors early on could be helpful for the
prevention of suicide and lead to interventions for high-risk
groups through empirical prescribing of medications or non-
pharmacological cognitive behavioural treatments. Continued
study of sex-based differences in response to and recovery from
TBI will also help tailor interventions toward more adequately
meeting the different and specific needs of men and women
with post-injury depression and suicidal behaviour.
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