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Review Article
A Perspectives Approach to Suicide After Traumatic
Brain Injury: Case and Review
Milap A. Nowrangi, M.D., M.Be., Kathleen B. Kortte, Ph.D., Vani A Rao, M.D.
Background: Suicidal behavior after traumatic brain TBI currently relies on careful clinical examination.

injury (TBI) is an increasingly recognized phenom-
enon. Both TBI and suicide are major public health
problems and leading causes of death. The interaction
between both of them is complex, and understanding it
requires amultifaceted approach. Epidemiologic studies
have shown a markedly higher incidence of suicide in
individuals with TBI as compared with the general
population, but imprecise definitions of suicide and
suicidality as well as sample characteristics caution
conclusive interpretation. Risk factors for suicide
after TBI include male gender, presence of substance
abuse or psychiatric disorders, and the severity of the
injury. Evaluation of a suicidal patient with previous
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Established assessment tools can be useful but have
not all been validated in this population. Intervention
strategies should stress a multidimensional approach
incorporating neurologic, behavioral, psychologic,
pharmacotherapeutic, and psychosocial factors.
Objective: This article serves to review the currently
available literature on suicidal behavioral after TBI.
Methods: It uses a case to illustrate how one might
conceptualize this complex problem. Conclusion: It is
hoped that this review stimulates further research in
an area where there are still large gaps in our
knowledge of this very important problem.
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INTRODUCTION

Suicide after traumatic brain injury (TBI) is an area of
growing concern for mental health providers and
others. Although the connection between brain injury
and suicide has been suggested for decades, the
association has recently become more apparent
because of the dramatic rise in rates of suicide among
returning war veterans with TBI.1–3 In the civilian
population, rates of completed and attempted suicide
in persons with TBI have been shown to be signifi-
cantly greater when compared with the general pop-
ulation.4,5 Because of the increasing notoriety of
suicide after TBI, there is currently a growing liter-
ature on the phenomenology, treatment, and preven-
tion of suicide.

This article first describes a case of suicidal
behavior after traumatic brain injury and then
provides a brief overview on suicide after TBI,
including nomenclature, risk factors, and clinical
and neurobiologic features and correlates of TBI
suicide, and finally describes the evaluation and
management of this multidimensional problem. In
Psychosomatics 55:5, September/October 2014
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addition, we also provide a treatment model and
review other management approaches.

THE CASE OF MR. H

Mr.H, a 31-year-oldmarried,whiteman, presentedwith
no formal prior psychiatric history before sustaining a
traumatic brain injury (TBI) at the age of 16 years. At
that time, he was struck by a car on a busy road while
attempting to cross it. Found unconscious, he was taken
to a nearby hospital where he was determined to have
sustained a severe closed TBI. Neuroimaging showed
left hemispheric (frontal, parietal, and cerebellar) con-
tusions and diffuse axonal injury. After emerging from a
14-day coma, he demonstrated significant right hemi-
paresis and cognitive impairments. He underwent inten-
sive neurorehabilitation therapies in acute and subacute
settings and demonstrated functional improvements. He
continued to demonstrate further improvements in his
physical and daily life functioning, but he began exhi-
biting behavioral problems including disinhibition and
hypersexuality andmoodfluctuations ranging fromdep-
ression and social withdrawal to overactivation and
agitation. For these symptoms, he was prescribed mood
stabilizers as well antipsychotic medications. While
under the care of a psychiatrist, he continued to experi-
ence mood fluctuations with significant depressive epi-
sodes during which he expressed suicidal thoughts. As a
result, he was psychiatrically hospitalized twice over 10
years. He also began abusing various illicit substances
including alcohol andmarijuana regularly. After getting
married, he described his relationship as chaotic and
noted periods of time when he had violent thoughts and
punched walls, but he never harmed his family. His
medical care also became inconsistent as he “fired” or
was “fired” by a number of clinicians. He had frequent
thoughts of death with minimal motivation or hope for
the future. He continued having difficulty, including in
thework settingwherehewasfired for sexuallyharassing
a coworker. In the context of this turmoil, he attempted
to stab himself in the chest. He later described the act as
impulsive and as an attempt to gain attention from his
wife during an argument with her.

Mr. H was adopted. He grew up in a middle-class
home as an only child and reported no history of abuse.
He was “the class clown” and got into trouble often but
reported feeling alienated from his peers. Though he
performed poorly, he graduated high school and com-
pleted a few college courses. He held predominantly
Psychosomatics 55:5, September/October 2014
retail and janitorial jobs. His medical history was
significant for obesity and hypertension. He is currently
being treated with mood stabilizing medications and
antipsychotics to treat impulsivity and labile mood. He
is also receiving individual psychotherapy to address
intense feelings of alienation and to help modulate his
emotional reactivity to stressful situations.

LITERATURE REVIEW

Suicide Definitions and Nomenclature

One of the challenges of the literature has been a lack
of agreement on the definition of suicide and associated
terms. Recently, The Self-Directed Violence Classifi-
cation System has provided a comprehensive approach
to defining terms associated with suicide.6 This new
system addresses a need for improved clarity and
communication at both the individual and population
level when referring to suicidal behavior. A myriad of
terms including suicidal ideation or attempt, “cry for
help,” “parasuicide,” “nonfatal suicide attempt,” and
others have contributed to a lack of conceptual clarity
about suicidal behaviors. Moreover, the variability in
the meanings of these terms was often pejorative and
based on incorrect notions about seriousness and
lethality of methods. These difficulties make interpret-
ing the meaning of suicidal occurrences more difficult
and hamper precise communication, often missing
some suicidal occurrences or misclassifying others.
The Self-Directed Violence Classification System first
distinguishes between suicidal thoughts and suicidal
behaviors. Suicidal ideation is defined as thoughts of
engaging in suicidal behavior where the individual has
thoughts of suicide (a) without intent, (b) with an
undetermined degree of suicidal intent, or (c)with some
suicidal intent. Suicide (referred to as suicidal self-
directed violence) is defined as any death caused by self-
inflicted injurious behavior performed with any intent
to die as a result of that behavior. Awareness of this
nomenclature and consistent use adds to clarity of
communication in clinical practice, enhances applic-
ability in research settings, and can be used to develop
policies and procedures to prevent death by suicide.

Suicide Rates After TBI

Much of the earliest work in the field had gone into
describing the prevalence and frequency of TBI-related
www.psychosomaticsjournal.org 431
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suicide in the community. There are studies showing
discrimination between suicide after TBI and back-
ground suicide rates but also ones that showed no
difference. Certainly, lack of precise definitions of either
suicide or TBI, small sample sizes, and the variable time
duration since injury were and continue to be some of
the challenges with these studies. Two studies, a study
of 2320 people with TBI by Shavelle et al.7 and a study
of 2178 patients in the TBI Model Systems National
DatabasebyHarrison et al.8 did notfindanydifferences
in rates of suicide in persons with TBI compared with
normal population data. However, an early study by
Simpson and Tate9 on persons with TBI (N¼ 172) who
were followed up in an outpatient clinic noted that 35%
of them reported hopelessness, 23% reported suicidal
ideation, and 18% had made a suicide attempt follow-
ing injury. In an epidemiologic study by Silver et al.
using the New Haven portion of the National
Institute of Mental Health Epidemiologic Catch-
ment Area program, persons with a history of TBI,
when compared with those without TBI, had higher
percentages of suicide attempt (8.1% vs 1.9%). TBI
and alcohol abuse in combination increased the
odds ratio for suicide attempts by 5.7 times, relative
to that of the general population, and even after
controlling for alcohol abuse, the odds ratio for
suicide attempts remained elevated (4.5 times).10 A
review study of 48 articles by Simpson and Tate11

concluded that the risk for suicide, suicide attempts,
and suicidal ideation is increased in TBI survivors
when compared with the general population, even
after adjustment for psychiatric comorbidities.
Suicidal ideation occurred in 21%–22% of persons
with TBI across all severities, and the suicide
attempt rate was approximately 18% in persons
with severe TBI. The risk of completed suicide in
men and women with TBI was elevated in compar-
ison with that of the general population, with
standardized mortality ratios of 3.9 and 4.7, respec-
tively. They also noted that suicide risk increased
with injury severity and substance abuse increased
the risk of suicide in persons with TBI.
Risk

There has been great interest in identifying the risk
factors of suicide after TBI. An area of focus has been
the association between injury severity and suicide.
Teasdale and Engberg's5 population study reported
432 www.psychosomaticsjournal.org
increased rates of suicide in patients with relatively
severe TBI. Concussion was associated with stand-
ardized mortality ratios of 3.02, and injury involving
cerebral hemorrhage (i.e., complicated mild or greater
severity) was associated with standardized mortality
ratios of 4.05. Substance abuse dramatically increased
(nearly doubling standardized mortality ratios) the
risk of suicide across all levels of TBI severity.
However, when substance abuse was added in the
multivariate analysis, only injury severity was found to
be the strongest predictor.5 Brenner et al.12 compared
suicide rates in veterans with and without TBI. Even
after adjusting for psychiatric comorbidities and
demographics, they noted that veterans with a history
of TBI were 1.55 times more likely to die by suicide
than those without a history of TBI. Veterans with a
history of TBI involving concussion or fracture were
1.98 times more likely to die by suicide than were
veterans without a TBI history, and veterans with a
history of TBI involving contusion or traumatic
intracranial hemorrhage were 1.34 times more likely
to die by suicide. This finding is different from that by
Teasdale and Engberg who noted a relationship
between TBI severity and suicide risk with more severe
TBI increasing risk. However, Brenner et al.12 noted
that other covariates (e.g., pain) may have contributed
to the increased risk in the concussion group.

Another study by Brenner et al.12 addressed
precipitating events, protective factors, and preven-
tion strategies. In this study, 13 veterans with a history
of TBI and clinically significant suicidal behavior were
interviewed. Shared precipitants included “loss of self”
following TBI, cognitive difficulties, and psychiatric
and emotional difficulties. Protective factors included
strength of social support from family, friends, peers,
and even pets; sense of purpose regarding the future;
religion and spirituality; and access to mental health
care. Prevention strategies, including improving access
to services and improving mental health professionals'
knowledge of TBI, providing more structured treat-
ment were also suggested.
Psychiatric Comorbidities

Another area of interest has been the presence of
psychiatric comorbidities with increased risk of suicide
in those with TBI. In community-dwelling adults with
TBI, Tsaousides et al.13 observed a robust relationship
between post-TBI suicidal ideation and emotional
Psychosomatics 55:5, September/October 2014
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distress, psychopathology, and relatively poor psy-
chosocial functioning. However, they did not find any
relationship between suicide and demographic factors
such as age, race, income, education, or injury severity.
A study byOquendo et al.19 on 325 subjects withmajor
depression found that in regression analyses, mild TBI
did not predict suicide attempter status, but rather
aggression and hostility were predictors. In this study,
men with a history of mild TBI had an increased
likelihood of being suicide attempters. AFinnish study
by Mainio et al.14 examined records of all those who
had committed suicide during a 16-year period. Of the
1877 records examined, 103 (5.5%) were noted to have
had TBI. Compared with those without TBI, those
with TBI had significantly more hospital-treated
psychiatric and alcohol disorders.

More recently, attention has turned to the number of
TBIs as an independent risk factor for suicide. In a recent
study, Bryan et al.2 reported that the number of TBIs
wasassociatedwithgreater suicide riskwhen the effects of
depression, posttraumatic stress disorder, and TBI symp-
tom severity were controlled for (β ¼ 0.214 ; P ¼ 0.03).

Finally, neurobiologic and neurocognitive theo-
ries of suicidal behavior after TBI have been inves-
tigated as well. A study by Yurgelun-Todd et al.15

using diffusion tensor imaging to study the correlates
of suicidal ideation in persons with TBI found a
relationship between decreased integrity in the frontal
lobe white matter and increased suicidality. A recent
pilot study by Homaifar et al.16 comparing TBI
subjects with and without suicide attempt noted that
the 2 groups differed in their performance on the
Wisconsin Card Sorting Test (WCST) perseverative
errors, thereby suggesting that the cognitive domain of
executive function is closely related to suicide attempt
in those with TBI.
Neurobiologic and Neurocognitive Theories of

Suicide After TBI

Proposed neurobiologic mechanisms have included
disruptions of the central nervous system and seroto-
nin and neuroendocrine systems and the recent endo-
phenotypic hypotheses of suicidal behavior have
suggested a heritability of suicidal behavior.17 Recent
work in neuroimaging reports associations of brain
regions such as the prefrontal cortex and anterior
cingulum with suicidal behavior.18 Poor efficacy of
Psychosomatics 55:5, September/October 2014
cognitive functioning, particularly executive processes
such as problem solving, flexibility, and generativity,
has been associated with elevated levels of suicide risk
in non–brain-damaged populations.19

EVALUATION

Most studies have employed clinical suicide assess-
ment strategies and standardized instruments devel-
oped for the general population and used them in the
evaluation of patients with TBI. However, Desseilles
et al.20 adapted 2 depression scales (Beck Depression
Inventory and Hamilton Depression Rating Scale) to
assess suicidal ideation in individuals with TBI by
validating pertinent components of these scales in 356
community-dwelling adults with TBI.

Assessing suicidal risk is a fundamental first step in
the evaluation process of a patient with previous TBI.
Dennis et al.21 recently outlined concrete steps for
suicide assessment: (1) thoughts of killing oneself;
(2) desire of killing oneself; and (3) formation of a
specific plan for killing oneself. Once a patient has
expressed a plan for suicide, the next step is to assess
for the level of lethality and the presence of firearms.
Although the clearly laid out approach given by
Dennis et al. is appealing, we caution that because
of cognitive deficits as well as frequent dissociation of
mood from affect, the importance of obtaining col-
lateral information from informants cannot be under-
scored enough.

In addition to these fundamental questions, a
number of standardized interviews have been devel-
oped to assess suicidality and other psychopathology.
Structured clinical interviews, such as the Columbia
Suicide Severity Rating Scale, which operates as a
summary measure, have recently been developed to
asses for suicidality.22 The most common struc-
tured interview to assess for Axis I and Axis II
psychopathology is the Structured Clinical Interview
for Diagnostic and Statistical Manual of Mental
Disorders-IV.23 The Suicide Potential Index and
Suicide Ideation scales of the Personality Assessment
Inventory have also been shown to be useful as
predictors of suicidal behavior in military veterans
with TBI.24 Although psychometric instruments are
helpful in the assessment of suicide, they do not replace
comprehensive psychiatric evaluations with regular
close follow-up and therapeutic interaction between
the clinician and patient.
www.psychosomaticsjournal.org 433
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MANAGEMENT

Given that the current literature is replete with often
confounding and conflicting data, the clinical story
remains the richest repository of information. It forms
the cornerstone of understanding the complex inter-
play between physical, social, and behavioral phe-
nomenon in any patient.

Strategies at suicide prevention in patients with
previous TBI have stressed a multifaceted approach
involving neurologic, psychologic, psychopharmaco-
therapeutic, and psychosocial factors. Unfortunately,
there has been limited work done on applying conven-
tional suicide prevention strategies to the post-TBI
population. For example, relying solely on psycho-
therapeutic interventions is less likely to be an effective
intervention particularly for individuals with post-TBI
cognitive-behavioral deficits. Tailoring suicide pre-
vention strategies to the specific needs of these
patients, such as improving psychosocial functioning
and daily life management skills through further
rehabilitation therapies in addition to employing
pharmacotherapeutic and psychotherapeutic inter-
ventions, are likely to result in better physical, cogni-
tive, and emotional outcomes. The role of carefully
tailored psychoeducation to persons with TBI and
their families is also likely to play an important role in
building insight into the relationship between mood
states, cognition, acts, and behaviors. It is also
important to educate the patient's support network
including family, friends, and peers.

We first stress that an actively suicidal patient,
especially one with a plan and intent, is considered a
psychiatric emergency. As such, a patient in this state
should be strongly considered for inpatient psychiatric
hospitalization. Although psychiatric hospitalization
is considered the standard of care in these situations,
there is little scientific evidence that it reduces suicides
after or even during the hospitalization.25 In the post-
TBI population, Gutierrez et al.26 showed 27% of
patients with previous TBI attempted suicide at the
time of inpatient psychiatric hospitalization. All other
studies of psychiatric hospitalization were conducted
in the general population with no TBI.

Psychopharmacologic interventions have largely
not been studied in reducing suicidal behavior follow-
ing TBI. The only level 1 pharmacotherapy trial to
date (sertraline) by Ashman et al.27 did not find a
significant difference in improvement between the
434 www.psychosomaticsjournal.org
treatment and placebo groups. However, it was
observed that both groups improved significantly
pretreatment to posttreatment. However, there have
been several clinical trials that support the use of
sertraline28 and fluoxetine29 (with better evidence for
the use of sertraline) for the treatment of depression in
patients with previous TBI. Moreover, these medica-
tions have been used off-label for the treatment of
other neuropsychiatric symptoms, such as aggression,
impulsivity, and disinhibition, all of which place the
patient at increased risk for suicidal behavior.

Psychotherapeutic strategies have been even less
frequently studied in patients with previous TBI. In the
general population, combining psychotherapy with
pharmacotherapy has been shown to reduce suicidal
behavior. AnNIH consensus statement recommended
the use of psychotherapy to treat depression as part of
the rehabilitation of persons with TBI.30 This study is
important because the treatment was found to be
effective despite the presence of cognitive deficits.
More longitudinal studies specifically designed to
assess levels of suicidal behavior after treatment with
these and other psychotherapeutic interventions are
needed. Cognitive-behavioral therapy, specifically,
has been applied to the TBI population for the
treatment of hopelessness. Another study by Simpson
et al.31 showed a group-by-time interaction for the
reduction of hopelessness between 2 time points and at
3-month follow-up. However, secondary outcome
variables including suicidal ideation did not show
similar interactions ormain effects. A small qualitative
study conducted by Kuipers and Lancaster32 to
determine perspectives of persons with brain injury
and their family members in preventing suicide noted
that the patients favored informal relationships as a
key factor and the families stressed the need for
specialist brain injury rehabilitation services and
education about brain injury to family and friends.
This study underscores the importance of developing a
comprehensive approach and working with both
patients and their families.

Psychosocial intervention is a broad category of
measures used to shore up environmental and com-
munity resources as well as identify and mobilize
personal support networks. Although there has been
little research specifically investigating its use in patients
with previous TBI, conventional measures that have
proved successful have been improving social support,
problem-solving skills, and teaching coping skills to
Psychosomatics 55:5, September/October 2014
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family members. For example, Holley et al. suggest the
use of befriending to reduce social isolation.33 Even
though there are several individual approaches to treat
suicidal thought and behaviors, it is important
to have an organized comprehensive approach so as
to address the multiple risk factors associated with
suicide. Certainly, further research is needed, partic-
ularly with the use of psychosocial interventions
because of its likely effect and burden not only on
the patient but also on families and caregivers.
Applying the Perspectives Approach to Suicidality in

TBI

Here, we discuss the approach we used in this case,
which is through the 4 perspectives of psychiatry first
described by McHugh and Slavney.34 This approach
provides 4 explanatorymethods: disease, dimensional,
behavior, and life story to describe the patient's
problems and a rationale for treatment. Each of the
4 perspectives highlights a unique view point for
understanding the person's neuropsychiatric distur-
bances and offers guidance for management. The
disease perspective asks the question if there is a
“broken part” in the brain. In the case of Mr. H,
the trauma to his head resulting in structural changes is
good evidence of damage to the brain. The treatment
approach using this perspective is predominantly
biologic, i.e., to cure the disease or reduce frequency
and intensity of symptoms. As there are no medica-
tions (or other interventions) to “cure” the brain
injury, Mr. H received psychiatric medications to
treat the sequelae—symptoms of mood and impulsiv-
ity. The dimension perspective focuses on the person’s
vulnerabilities (cognitive or personality or both) and
suggests support and guidance as strategies to reduce
distress and improve productivity. Mr. H's history of
poor scholastic performance and behavioral problems
as a youth added to his post-TBI behavioral and
cognitive problems and placed him at risk to act
impulsively on his thoughts and feelings. Psychother-
apy using a combination of strategies geared toward
illness education and skill development aimed at
reducing negative thinking, accepting, and adapting
to illness are appropriate interventions. Mr. H's
history of substance abuse as well as the role of
violence and aggression in the context of his family
played significant roles in guiding future behavior.
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Treatment includes interrupting the problematic or
destructive behavior using approaches such as gentle
confrontation, challenging the patient's reluctance to
change, and helping him to acquire adaptive behaviors
to replace the destructive behaviors.

The life story perspective is based on the logic of
the narrative and explains a patient's feelings and
behavior to be secondary to disturbing life experien-
ces. “Rescripting” the person's life helps boost morale
and provides a better understanding of life's problems.
Mr. H's life story was marked initially by being
adopted, growing up without siblings, and having
feelings of alienation. Moreover, Mr. H shares many
of the features that are present in individuals at high
risk of suicide after TBI. Individual and group
psychotherapy are often helpful in “reinterpreting”
negative life situations and bolstering coping skills and
compensatory strategies to modify the outcome. Sup-
port and inclusion of family and other supportive
networks in this effort is an essential piece to
“rescripting.”

It is important to note that though we have used
The Perspectives of Psychiatry as a framework, this is
not the only approach; clinicians can use other multi-
faceted approaches that focus on the predisposing,
precipitating, perpetuating, and protective factors.
Other comprehensive approaches are also available.
Wortzel and Arciniegas35 have offered an excellent
guide for evaluation of persons with TBI, aggression,
and violence in which a heuristic method is offered to
clinicians attempting to characterize the relationships
between TBI and externally or internally directed
violent acts. This approach emphasizes paying atten-
tion to the myriad of factors that may contribute to
aggressive and suicidal behavior in an individual with
a history of TBI and not merely on generalized
behavioral tendencies observed in groups of persons
with TBI. Such pertinent factors include but are not
limited to details about the TBI (e.g., location,
severity, time since injury), preinjury and postinjury
psychosocial factors and neuropsychiatric comorbid-
ity, contexts in which the violent acts occurred, and
any possible precipitants and possible objectives of
the act.

CONCLUSIONS

We have presented a case of attempted suicide in a
patient who had a TBI so as to showcase the
www.psychosomaticsjournal.org 435
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complexity and multidimensional nature of this prob-
lem. Because the literature is far from conclusive on
the causal nature of TBI in suicidality, continuing to
refine and characterize the elements of the clinical
436 www.psychosomaticsjournal.org
presentation and history is necessary. Unique to the
current literature, we have described a formulation
according to the 4 Perspectives to underscore the
importance of a multipronged approach.
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