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Depression is one of the most common psychiatric diagnoses among individuals
with traumatic brain injury (TBI). Prevalence of post-TBI depression (PTBID) ranges
from 12 to 60% and is generally higher than rates reported in the general popu-
lation. The wide range in reported rates is attributed to methodological variability
across studies, including measurement and sampling differences. Several system-
atic reviews have been published in the past 5 years, reporting on outcomes for
depression across different classes of interventions, including pharmacological,
biomedical and behavioural. The consensus across reviews is that more research
is necessary to develop evidence-based practice guidelines. The present narrative
review synthesises the findings of previous studies, focusing on the nature of the
interventions, the eligibility criteria for inclusion and the assessment of outcome.
Pharmacological studies are generally more rigorous methodologically, but pro-
vide mixed findings. Other biomedical interventions are only at the initial stages of
research development, including case and pilot studies. The results of behavioural
studies are positive regarding improvements in mood. However, the number of
efficacy studies of behavioural interventions for depression is extremely limited.
Recommendations for designing interventions are provided.

Keywords: depression, traumatic brain injury, interventions, pharmacological, psychotherapeutic, neuro-
rehabilitation

Depression is one of the most common psychiatric
diagnoses among individuals with traumatic brain
injury (TBI). The prevalence of post-TBI depres-
sion (PTBID) has been documented in numerous
studies, and despite significant variations in the es-
timates of PTBID rates, consensus exists among
researchers and clinicians that PTBID remains a
significant, and often unaddressed, problem. PT-
BID has been related to neurobiological changes
resulting directly from the injury, and psychoso-
cial factors related to life changes incurred by the
injury or a combination of both (Fann, Hart, &
Schomer, 2009; Lange, Iverson, & Rose, 2011;
Seel, Macciocchi, & Kreutzer, 2010). Understand-
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ing the complexity of the causal factors of PTBID
has important implications for the development
and implementation of interventions targeting de-
pression in individuals with TBI.

The objective of this paper is to provide a
summary of the current state of intervention re-
search on PTBID, with the intention of high-
lighting the gaps in the existing literature and
providing guidelines for future research. Several
systematic reviews have been conducted exam-
ining the level of evidence across a broad spec-
trum of PTBID interventions, including pharma-
cological, psychosocial and alternative treatments.
The main conclusion of the systematic reviews is
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unequivocal: more research is needed. Published
clinical trials either lack methodological rigour or
have produced mixed findings (Alderfer, Arcinie-
gas, & Silver, 2005; Fann, Hart, & Schomer, 2009;
Guillamondegui et al., 2011). While evidence-
based clinical and research guidelines have been
provided in these reviews, only a minority of stud-
ies have been published in the past few years to
advance our knowledge about treatment for PT-
BID further. We conducted a narrative review, fo-
cusing primarily on the nature of the interventions
delivered, the eligibility criteria for inclusion in the
studies, and the outcome measures on which con-
clusions for practice guidelines are based, because
an additional systematic review, given the scarcity
of recently published intervention studies, would
be premature.

Our search strategy included examination of
results in two databases (PubMed Medline R© and
PsycINFO R©) for studies published on PTBID be-
tween 2000 and 2012, hand-searching of reference
lists of systematic and other published or unpub-
lished (e.g., grant proposals) reviews and papers
on PTBID since 2000. We excluded studies that
included participants younger than 16 years of age
and studies that did not specify that the sample
included individuals with TBI.

Prevalence Rates of PTBID and
Measurement Issues
One of the main issues contributing to the incon-
clusive existing evidence is measurement of PT-
BID. Variability in measurement has not only re-
sulted in sampling inconsistencies across studies
and difficulties in comparing outcomes, but also
in wide variability in estimating the prevalence of
PTBID. Reported rates of PTBID over the past
decade range between 12 and 60% (Ashman et al.,
2004; Bombardier et al., 2010; Bryant et al., 2010;
Dikmen, Bombardier, Machamer, Fann, & Temkin,
2004; Fann et al., 2004; Glenn, O’Neil-Pirozzi,
Goldstein, Burke, & Jacob, 2001; Hart et al., 2011;
Hoge et al., 2008; Holsinger et al., 2002; Jorge &
Starkstein, 2005; Koponen et al., 2002; Koponen,
Taiminen, Hiekkanen, & Tenovuo, 2011; Kreutzer,
Seel, & Gourley, 2001; Rapoport, McCullagh,
Streiner, & Feinstein, 2003a; Seel & Kreutzer,
2003; Vanderploeg, Curtiss, Luis, & Salazar, 2007;
Whelan-Goodinson, Ponsford, Johnston, & Grant,
2009). Figure 1 presents studies that were pub-
lished after 2000, that included assessment and
estimation of PTBID rates. These rates of PTBID
are considerably higher than rates of depression
in the general population, which range between
6 and 12% (Keller et al., 1992; Kessler, Chiu,
Demler, Merikangas, & Walters, 2005; Mulder,

Joyce, Frampton, Luty, & Sullivan, 2006; Pettit,
Lewinsohn, & Joiner, 2006), further highlighting
the gravity of the problem for individuals with
TBI.

The unusually wide range in prevalence raises
questions about the appropriate diagnosis and iden-
tification of PTBID. A closer examination of stud-
ies reporting PTBID rates reveals that the variabil-
ity may be attributed to differences in study design,
including selection of screening and diagnostic in-
struments, symptom overlap between depression
and TBI, injury severity, and duration of the TBI.

Screening Instruments
A variety of instruments has been used to assess
the prevalence of PTBID. Among the most com-
mon diagnostic tools is the Structured Clinical
Interview for Diagnostic and Statistical Manual
(DSM) Disorders, which follows the diagnostic
criteria of the American Psychiatric Association
DSM (American Psychiatric Association, 2000),
and is considered the gold standard for the diag-
nosis of depression in clinical and research set-
tings (Ashman et al., 2004; Jorge & Starkstein,
2005; Rapoport, et al., 2003a, 2003b; Seel et al.,
2010; Whelan-Goodinson et al., 2009). Other sim-
ilar instruments used to assess the epidemiology
of PTBID that also require a clinical interview
by a trained professional to render a diagnosis
include the Diagnostic Interview Schedule (DIS)
(Robins, Helzer, Croughan, & Ratcliff, 1981), the
Mini Neuropsychiatric Interview (MINI) (Sheehan
et al., 1998), the Schedule for Clinical Assessment
Interview (SCAN) (Wing et al., 1990), and the
Hamilton Rating Scale for Depression (HAMD),
(Hamilton, 1960). In addition to structured and
unstructured clinical interviews, frequently used
self-report measures that assess PTBID include the
Beck Depression Inventory (BDI-II) (Beck, Steer,
& Brown, 1996), the Center for Epidemiological
Studies Depression Scale (CESD) (Radloff, 1977),
the PHQ-9 (Kroenke, Spitzer, & Williams, 2001),
and the Neurobehavioral Functioning Index (NFI)
(Kreutzer, Marwitz, Seel, & Serio, 1996). How-
ever, even among studies using the same instru-
ments, different rates of PTBID are yielded, sug-
gesting that an inconsistency in instrumentation
may only account for some of the variability in
estimates of PTBID.

Diagnosis
Differential diagnosis of depression from TBI
symptoms may be a major factor in the vari-
ability in PTBID rates, particularly in individ-
uals with a mild TBI (mTBI). Lange et al.
(2011) identified four factors that complicate
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FIGURE 1

(Colour online) Empirically reported rates of depression following TBI, 2002–2011 (numbers represent percentages;
references cited by first author only).

differentiating depression from mTBI: (1) the di-
agnostic symptoms of depression are similar to
the symptoms of post-concussion syndrome (PCS),
which makes it difficult to assess the aetiology of
symptom endorsement (i.e., a person with TBI may
report depression-like symptoms but not suffer
from depression); (2) depressive symptoms may
be related to conditions comorbid with mTBI (e.g.,
post-traumatic stress disorder, substance abuse),
making determination of causality for the depres-
sive symptoms challenging; (3) baseline rates of
depression in the general population are relatively
high, making it difficult to determine whether the
onset of depression was related to TBI or whether
depression would occur regardless of whether a
TBI was sustained; and (4) individuals with de-
pression (and no TBI) present with similar cogni-
tive complaints as individuals with mTBI, which
implies that a person with depression would meet
criteria for mTBI, even in the absence of brain in-
jury. Anosognosia, or lack of awareness of one’s
TBI symptoms and functional impact, is an addi-
tional problem that may obscure the diagnosis of
depression, leading to a false-negative diagnosis
(Seel & Kreutzer, 2003). Therefore, when studies

use symptom report to assess depression among
individuals with TBI there may be inflation or de-
flation of the true rates of depression.

While most of the cited studies report rates for
major depressive disorder (MDD), some studies
include other diagnoses of depression, including
minor depression, dysthymia or unspecified de-
pressive disorder. Hart et al. (2011) addressed the
concept of minor depression and the impact on psy-
chosocial functioning following TBI. Minor de-
pression is qualitatively different from MDD, and
thus introduces yet another dimension in terms of
assessment of depression in a clinical setting. Ad-
ditionally, while most studies operationalise de-
pression on a clinical criterion, other studies use
a cut-off score on a scale (e.g., BDI, HAMD) to
estimate depression rates.

Injury Severity and Duration
Other factors accounting for the variability in
PTBID rates across studies may be the sever-
ity and time since injury. Generally, rates of PT-
BID are lower among individuals with mild TBI
(e.g., Bryant et al., 2010; Hoge et al., 2008;
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Vanderploeg et al., 2007), and increase as the pro-
portion of those with moderate and severe injuries
increases in the sample (e.g., Bombardier et al.,
2010; Dikmen et al., 2004; Whelan-Goodinson
et al., 2009). In addition, other factors to consider
include the timing of the assessment for PTBID
relevant to the duration of the injury. Some studies
include individuals within the first year of injury
(e.g., Bombardier et al., 2010; Bryant et al., 2010),
while other studies have included samples with
longer TBI (e.g., Ashman et al., 2004; Dikmen
et al., 2004), with some evidence supporting the
impression that PTBID rates decrease the longer
the time since injury.

Interventions
In contrast to the plethora of published studies ad-
dressing the high prevalence of depression among
individuals with TBI and the impact on various
aspects of functioning, studies investigating the ef-
ficacy of interventions to reduce depression are
scarce. The evidence regarding appropriate treat-
ment for PTBID remains insufficient, making the
development of treatment guidelines rely more on
clinical observations and less on empirical support.
In the general population, the efficacy of both phar-
macological and non-pharmacological interven-
tions targeting depression has been demonstrated
repeatedly (Cuijpers, van Straten, Warmerdam, &
Andersson, 2008; Li, Frye, & Shelton, 2012;
Taylor et al., 2011). Despite the increased aware-
ness of the prevalence of depression, the evidence
regarding treatment of depression in individuals
with TBI remains limited and inconclusive.

Several reviews have been conducted to assess
the level of evidence for existing depression inter-
ventions following TBI (e.g., Alderfer et al., 2005;
Fann et al., 2009; Guillamondegui et al., 2011;
Rapoport, 2012). Fann et al. (2009) conducted a
systematic review and identified 27 peer-reviewed
intervention studies that met the following inclu-
sion criteria: published after 1980, written in En-
glish, depression/depressive symptoms were pri-
mary or secondary outcome, and including only
adults with TBI or reporting separately on adults
with TBI. They classified these studies into phar-
macological interventions (13), other biomedical
interventions (6), and psychotherapeutic and reha-
bilitation interventions (8). Using criteria set forth
by the American Academy of Neurology (AAN)
to classify these studies, Fann et al. identified 2
Class I studies, 4 Class II studies and 3 Class III
studies. The remaining 18 studies were classified
as Class IV, suggesting that the majority of studies
reporting on interventions for depression do not
demonstrate sufficient methodological rigour.

A more extensive systematic review on PTBID
was conducted by the Vanderbilt Evidence-based
Practice Center (Guillamondegui et al., 2011). The
inclusion criteria for this review were: study pop-
ulation was adults over 16 years of age, living in
the developed world, diagnosed with depression
following a TBI sustained as adults, English lan-
guage, and the study designs included randomised
controlled trials (RCTs), cohorts with compari-
son, case control or case series studies. The re-
view resulted in 115 publications that addressed is-
sues of prevalence, screening and treatment. While
Fann et al. (2009) identified and classified 27 in-
tervention studies, Guillamondegui et al. identi-
fied only two studies that met criteria for inclu-
sion as interventions targeting PTBID specifically,
both of which were pharmacological studies and
are described further below (Ashman et al., 2009;
Rapoport et al., 2008).

Another recent systematic review that focused
only on non-pharmacological interventions for PT-
BID yielded 19 studies reporting outcomes on a
depression measure (Gertler, Tate, & Cameron,
2012). Gertler et al. reported that only four of the
studies in the review involved a behavioural inter-
vention designed to target depression specifically:
a telephone counselling study (Bombardier et al.,
2009), two physical activity studies (Driver & Ede,
2009; Hoffman et al., 2010), and an individual psy-
chotherapy case study (Ownsworth, 2005).

Guided by the available reviews, we have clas-
sified intervention studies that have included de-
pression as an outcome measure into pharmaco-
logical, biomedical and behavioural (see Figure 2).
Pharmacological studies include those that involve
solely the administration of medication. Biomedi-
cal interventions include those involving a phys-
iological intervention other than drugs, which,
nevertheless, does not require the patient’s active
participation. Finally, behavioural interventions in-
clude non-pharmacological interventions, which
require the patient’s active participation.

Pharmacological Interventions
Pharmacological interventions include administra-
tion of typical antidepressant medication. Studies
with TBI samples have included trials of tri-
cyclic antidepressants (TCA), monoamine oxidase
inhibitors (MAOI) and, more recently, selective
serotonin reuptake inhibitors (SSRIs, including
sertraline, fluoxetine, paroxetine and citalopram),
as well as other agents (e.g., psychostimu-
lants, cholinesterase inhibitors and anticonvul-
sants) (Alderfer et al., 2005; Fann et al., 2004).

In their review of treatments for depression,
Alderfer et al. (2005) provide recommendations
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based on the existing but limited literature. They
recommend SSRIs as the first-line pharmacologi-
cal treatment for PTBID, and indicate that, in addi-
tion to a reduction in depression symptoms, these
agents have also been shown to reduce irritabil-
ity, anxiety, aggression and impulsivity in individ-
uals with TBI. Among the SSRIs, sertraline and
fluoxetine have been used most frequently in re-
search studies, while only limited reports exist on
the efficacy of paroxetine and citalopram. Older
studies have included TCAs (Dinan & Mobayed,
1992; Saran, 1985; Wroblewski, Joseph, & Corn-
blatt, 1996) and MAOIs (Newburn et al., 1999), all
with inconclusive findings. Alderfer et al. provide
pharmacological agent and dosage recommenda-
tions specifically tailored to TBI, taking into ac-
count the susceptibility of individuals with TBI to
the adverse side effects. Nevertheless, they state
that these recommendations are guided more by
clinical experience than by empirical evidence.

The lack of methodologically sound clinical
trials is evident in these systematic reviews, which
have identified only two studies that were prospec-
tively designed to test a treatment for PTBID (Guil-
lamondegui et al., 2011), a Class I (as per Fann
et al., 2009) double-blind placebo controlled trial
of sertraline (Ashman et al., 2009), and a Class
IV (as per Fann et al., 2009) open-label trial of
citalopram (Rapoport et al., 2008).

Ashman et al. (2009) tested the efficacy of ser-
traline on PTBID. To be included, participants with
TBI had to meet DSM-IV diagnostic criteria for
Major Depressive Disorder and have a score of
18 or higher on the Hamilton Depression Scale
(HAMD). Participants were excluded from the
study if they had been on an antidepressant and/or
were currently receiving psychotherapy. Dosage
ranged from 25 mg to 200 mg, based on clini-
cal response and tolerance. Forty-one participants
completed the 10-week intervention. Treatment re-
sponse was defined as a 50% reduction in post-
treatment HAMD scores. There were no signif-
icant group differences, although approximately
59% and 32% of participants in the sertraline and
placebo groups, respectively, responded positively
to treatment.

Rapoport et al. (2008) conducted an open-label
trial of citalopram. Their study included 54 pa-
tients with TBI who met DSM-IV diagnostic crite-
ria for MDD. Response to treatment was defined as
a reduction of 50% or more on the post-treatment
HAMD, and remission was defined as a score of
7 or less on the HAMD. While initially planned
as a 6-week trial, due to the low rate of response
(27.7% responded and 24.1% remitted), the trial
was extended to 10 weeks. At the 10-week assess-
ment, out of 26 participants, 46.2% responded and

26.9% remitted. While higher response and remis-
sion rates were observed in those who completed
the 10-week regimen compared to those who com-
pleted the 6-week regimen, the difference was not
significant. In a subsequent follow-up study, 21
of the participants who met criteria for remission
were randomly assigned to either continue receiv-
ing citalopram or switched to placebo and were fol-
lowed for an additional 40 weeks (Rapoport et al.,
2010). At 40 weeks there were no significant differ-
ences between the citalopram and placebo groups
in terms of the rate of, and time to, relapse. A rel-
atively high relapse rate was found in both groups
(50% at 24.8 weeks, and 54.5% in 22.3 weeks,
respectively).

Fann et al. (2009) identified a Class II pharma-
cological study in their systematic review. This was
an RCT by Lee et al. (2005), which demonstrated
the superiority of methylphenidate and sertraline
over placebo in reducing HAMD scores, but not
BDI scores, among 30 participants with TBI who
met DSM-IV diagnostic criteria for MDD.

Of the remaining studies reviewed by Fann
et al. (2009), 2 were classified as Class III and
9 as Class IV. The lack of methodological rigour
notwithstanding, the results from these studies re-
main inconclusive, thus posing challenges to the
clinical decision making of treating clinicians.
Nevertheless, the majority of drug trials reviewed
have been designed prospectively to evaluate the
efficacy of the pharmacological agent, and in most
cases established clear inclusion criteria to deter-
mine presence of depression and eligibility for par-
ticipation, by using the DSM-III or DSM-IV to
establish a diagnosis of major depression (Ash-
man et al., 2009; Dinan & Mobayed, 1992; Fann,
Uomoto, & Katon, 2000; Kanetani, Kimura, &
Endo, 2003; Lee et al., 2005; Newburn et al., 1999;
Perino, Rago, Cicolini, Torta, & Monaco, 2001;
Rapoport et al., 2008; Saran, 1985; Turner-Stokes,
Hassan, Pierce, & Clegg, 2002; Wroblewski et al.,
1996). In addition, these studies have used uniform
outcome measures (most frequently the HAMD,
followed by the BDI), which facilitates compar-
ison across studies and meta-analyses. This is in
contrast to the most frequently cited behavioural
interventions.

Other Biomedical Interventions
In addition to pharmacological studies target-
ing neurochemical functioning, several studies
have explored the effectiveness of other types
of biomedical interventions in reducing PTBID.
These interventions have shown promising results
in other clinical populations with depression but
no brain injury. Fann et al. (2009), identified two
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studies that used electroconvulsive treatment
(ECT) (Kant, Coffey, & Bogyi, 1999; Martino,
Krysko, Petrides, Tobias, & Kellner, 2008), two
studies of transcerebral magnetic field treatment
(TCM) (Baker-Price & Persinger, 1996, 2003),
a study of electroencephalography-based (EEG)
biofeedback (Schoenberger, Shif, Esty, Ochs, &
Matheis, 2001), and a case study of acupuncture
following TBI (Donnellan, 2006).

Kant et al. (1999) conducted a case series study
of 11 participants with TBI and depression treated
with ECT. Upon enrolment, four participants were
diagnosed with MDD, five with mood disorder
secondary to closed head injury, one with chronic
delirium, and one with delusional disorder. Eight
patients (72.7%) were classified as responders, two
as partial responders and one participant as non-
responder. Only one of the four participants diag-
nosed with MDD responded to treatment. Martino
et al. (2008) published a case study to demon-
strate reduction in persistent depression following
ECT in a patient with TBI and a history of de-
pression. The patient had been diagnosed with de-
pression prior to the injury and continued to expe-
rience symptoms that required hospitalisation for
depression post-injury. The patient did not respond
well to a variety of medications and relapsed af-
ter two courses of ECT treatment. Schoenberger
et al. (2001) reported mood improvement on the
BDI after 25 sessions of EEG biofeedback. How-
ever, there were no depression eligibility criteria in
this study, and therefore conclusions about its ef-
fectiveness in treating depression are limited. Sim-
ilarly, depression was not an inclusion criterion for
a case report of the effectiveness of acupuncture
for pain, and even though the author reported mood
improvement based on patient self-report, this im-
provement was not reflected in the standardised
outcome measures.

Finally, in two studies, Baker-Price and
Persinger (1996, 2003) noted significant mood im-
provements on the BDI following TCM, for 4 and
14 patients with TBI, respectively. However, the
eligibility criteria were self-report of depressive
symptoms and/or (unspecified) prior diagnosis by
a physician (unclear whether formal diagnostic cri-
teria were used). More recently, Fitzgerald et al.
(2011) published a case study of PTBID treatment
using transcranial magnetic stimulation (TMS), on
a female patient with mild to moderate TBI and
persistent PTBID. They reported a 50% reduction
in depression symptoms on a clinical rating scale.
Although promising, the findings of these studies
should be viewed with caution, because of their
methodological limitations. More research is nec-
essary to determine whether such treatments con-
stitute a viable alternative treatment for PTBID.

Behavioural Interventions
Reviews of behavioural interventions for the treat-
ment of PTBID have included an assortment of
treatments that are theoretically and clinically dis-
similar, making comparison across studies and
development of guidelines for the treatment of
PTBID challenging. The existing reviews of be-
havioural interventions have included studies that
cover a disparate group of interventions (ranging
from aquatic exercise to individual psychotherapy)
that use mixed modalities of treatment (one-on-one
treatment vs. comprehensive outreach neuroreha-
bilitation), have a broad range of treatment targets
(e.g., depression, emotional adjustment, indepen-
dence, coping skills), and do not always specify
inclusion/exclusion criteria for depression. More
importantly, the majority of the studies included in
the reviews below were not designed prospectively
to treat depression, even though they provide some
data about changes in mood following an interven-
tion that was originally designed to address a target
other than depression.

One common characteristic that differentiates
interventions in this category from pharmacolog-
ical and biomedical treatment is the active role
of the patient in the treatment. To facilitate the
review and attempt to disentangle study findings
for these behavioural interventions for PTBID, in
order to generate conclusions for clinical practice,
the treatments have been subdivided based on theo-
retical similarities: physical activity, mindfulness-
based and psychosocial interventions. Psychoso-
cial interventions could be further subdivided into
individual face-to-face (FTF) psychological treat-
ments, individual non-FTF psychological treat-
ments, group coping skills interventions and com-
prehensive neurorehabilitation (Figure 2).

In terms of the level of evidence, in their pub-
lished review, Fann et al. (2009) identified 8 stud-
ies reporting outcomes on mood following a be-
havioural intervention: 1 Class I study (Powell,
Heslin, & Greenwood, 2002), 2 Class II studies
(McMillan, Robertson, Brock, & Chorlton, 2002;
Tiersky et al., 2005) and 5 Class IV. Again the lack
of methodological rigour renders the state of the
evidence weak. Given that all but one of these stud-
ies were not designed to target depression directly,
a great deal more research is needed to identify ap-
propriate and effective interventions for PTBID to
promote the establishment of treatment guidelines
for post-TBI depression.

Physical Activity
Two studies have reported findings on mood for
individuals with TBI following a physical ac-
tivity intervention. Specifically, Driver and Ede
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FIGURE 2

(Colour online) Classes of intervention studies for post-traumatic brain injury depression. SSRI, selective serotonin
reuptake inhibitors; MAOI, monoamine oxidase inhibitors; TCA, tricyclic antidepressants; ECT, electroconvulsive
treatment; TCM, transcerebral magnetic field treatment; EEG, electroencephalography-based; FTF, face-to-face; NFTF,
non-face-to-face.

(2009) conducted an RCT to examine the effects
of aquatic exercise on mood states. Sixteen par-
ticipants were randomly assigned to either an 8-
week (24-session) aquatic fitness programme or
vocational rehabilitation treatment of equal dura-
tion and intensity. Significant between-group and
within-group differences were found, with large
effect sizes detected in pre-post depression scores
in the experimental group, with no change in the
control group.

Hoffman et al. (2010) conducted a wait-list
control RCT to examine the impact of aerobic ex-
ercise on severity of depression. Participants in
the immediate exercise group received 10 weekly
sessions of aerobic exercise, and were encouraged
to exercise additionally at home during the week.
The wait-list control group was given no specific
instructions regarding physical activity. The au-
thors reported no significant group differences on
the BDI, but found an effect for amount of activ-
ity (participants in either group who exercised for
longer overall had better mood outcomes).

While the results of these studies are promis-
ing, especially with respect to the relationship be-
tween amount of activity and mood, in neither

study was a diagnosis of depression an eligibil-
ity criterion for enrolment. Hoffman et al. (2010)
enrolled participants who scored in the mild de-
pressive range on the PHQ-9, while Driver and Ede
(2009) did not include level of mood symptoms in
their inclusion criteria.

Mindfulness Training
McMillan et al. (2002) assessed the efficacy of at-
tentional control training (ACT) on attention and
mood. Participants were assigned to one of three
conditions: ACT, physical exercise (PE) or no treat-
ment. The ACT group received five 45-minute su-
pervised sessions of mindfulness training and in-
structions to practise daily on their own during
the 4-week treatment period. The PE group re-
ceived a similar number of supervised sessions of
PE and instructions to practise PE on their own.
The control group received no intervention and
only completed the outcome assessments. Mood
was assessed pre- and post-treatment with the Hos-
pital Anxiety and Depression Scales (Zigmond
& Snaith, 1983). However, there were no pre-
determined cut-off scores on these measures for
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inclusion in the study. The authors found no
between- or within-group differences in depres-
sion or anxiety.

Bedard et al. (2003) conducted a pilot study
to evaluate a mindfulness-based stress reduction
intervention to improve quality of life. The inter-
vention consisted of 12 weekly group sessions, us-
ing a popular mindfulness-based stress reduction
technique. Significant within-group changes were
found on the cognitive-affective subscale of the
BDI-II but only marginal differences on the total
and the somatic scales. Interestingly, the authors
excluded from their sample individuals with a ma-
jor DSM-IV mental illness, which implies that in-
dividuals with a diagnosable mood disorder were
not included in the study. Therefore, whether the
intervention is a suitable alternative for the treat-
ment of PTBID remains unknown.

In 2012, Bedard et al. reported findings on
a mindfulness-based intervention, specifically for
depression. The authors utilised a protocol that
combined mindfulness training with elements of
cognitive therapy. They included participants who
showed ‘evidence of clinical depression’ using the
DSM-IV. In their follow-up description, however,
it is unclear whether the participants met DSM-IV
diagnostic criteria for MDD or other depressive
disorder at the time of enrolment in the study. In-
stead, the presence of depression was established
through chart reviews of previous DSM-IV inter-
views and diagnoses, and assessment by a physi-
cian to establish that participants had ‘clear signs
of depression’. While no control group was in-
volved, the authors reported significant reduction
in BDI, PHQ-9 and HADS-Depression scores, af-
ter 8 weekly 90-minute sessions of mindfulness-
based cognitive therapy. Further DSM-IV inter-
views were not conducted at the end of treatment.

Psychosocial Interventions
Individual FTF psychological interventions.
Among the individual psychotherapy interven-
tions, cognitive behavioural therapy (CBT) is one
of the most empirically supported treatments for
depression in the general population (Butler, Chap-
man, Forman, & Beck, 2006). CBT techniques
are also particularly well-suited for engaging in-
dividuals with TBI in treatment (Anson & Pons-
ford, 2006; Doering & Exner, 2011). The efficacy
of CBT following TBI has been demonstrated in
studies targeting management of PCS (Mittenberg,
Tremont, Zielinski, Fichera, & Rayls, 1996), so-
cial anxiety (Hodgson, McDonald, Tate, & Gertler,
2005), insomnia (Ouellet & Morin, 2007), anger
management (Medd & Tate, 2000), hopelessness

(Simpson, Tate, Whiting, & Cotter, 2011) and man-
agement of headaches (Gurr & Coetzer, 2005).

While elements of CBT have been incorpo-
rated in interventions targeting emotional adjust-
ment and psychological functioning (e.g., Anson &
Ponsford, 2006; Backhaus, Ibarra, Klyce, Trexler,
& Malec, 2010; Tiersky et al., 2005), the efficacy of
individual CBT for depression has not been exam-
ined to date. The only prospective study that was
designed to specifically examine the efficacy of
individual CBT on PTBID was a RCT conducted
by Ashman et al. (2011). Participants were ran-
domised into either a 16-session treatment of CBT
(N = 36) or supportive psychotherapy (N = 33).
The remission rates for depression were significant
for both individuals in each of the treatments, 57%
for CBT and 40% for supportive psychotherapy;
however, there was no significant between-group
difference, largely due to small sample size.

Ownsworth (2005) reported on a case study,
which involved treatment of an individual with
TBI to address the effects of defensive denial on
emotional functioning. Although the participant’s
pre-treatment scores on a measure of depression
and anxiety were in the severe range, it is unclear
whether scores on this scale were used as an in-
clusion criterion. In fact, the author states that the
most consistent DSM-IV diagnosis for the partici-
pant was Social Anxiety Disorder with depressive
symptoms secondary to that diagnosis. Hence, de-
spite reporting significant improvements in mood
post-treatment, the intervention described in this
study was not delivered to address PTBID specifi-
cally.

Tiersky et al. (2005) assessed the efficacy
of a neuropsychological rehabilitation programme
combining psychotherapy and cognitive remedi-
ation for individuals with mild TBI. Participants
were assigned either to the treatment group or a
wait-list control group. One of the inclusion crite-
ria was ‘complaints of emotional distress’ (p. 1566)
on the Symptom Checklist-90 Revised (Derogatis,
1994). The intervention included three weekly
50-minute individual sessions of CBT and three
weekly 50-minute individual sessions of cogni-
tive remediation. Reduction in overall emotional
distress was noted, and improvement on the sub-
scales for depression and anxiety were also evident
in the immediate treatment group. Given that the
inclusion criterion for mood was not specific to
depression nor was a diagnosis of depression re-
quired, conclusions about the efficacy of this in-
tervention for the treatment of PTBID are limited.
In addition, it is unclear whether this treatment
would qualify as intensive individual psychother-
apy with dual focus, or would be better described
as comprehensive neurorehabilitation, given that
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participation required inclusion of cognitive and
affective symptoms.

Finally, Gurr & Coetzer (2005) conducted a
study on the effectiveness of CBT for the man-
agement of post-concussive headaches. The inter-
vention consisted of six biweekly individual CBT
sessions. While there were positive findings re-
ported in terms of headache management, findings
on emotional well-being were mixed. Although
this study has been included in the two systematic
reviews (Fann et al., 2009; Gertler et al., 2012),
it is not a study that provides insight about the
treatment of PTBID.

Individual non-FTF psychological interventions.
In addition to FTF interventions, studies have re-
ported on mood outcomes using different treat-
ment modalities. Bombardier et al. (2009) reported
improvements in depression across three outcome
measures in the experimental group that received
a telephone counselling intervention compared to
the control group that received care-as-usual. The
Structured Telephone Intervention (STI) consisted
of seven regularly scheduled 30–45 telephone ses-
sions over a period of 9 months. The sessions in-
cluded follow-up on previously stated concerns,
addressing new concerns and providing interven-
tions (see Bell et al., 2005). Nevertheless, this study
was originally designed to test the effectiveness of
the phone counselling intervention across a variety
of behavioural and functional outcomes (Bell et al.,
2005), and therefore was not designed specifically
to ameliorate depression, nor did it prospectively
recruit individuals with TBI and a diagnosis of de-
pressive disorder. Moreover, in a subsequent RCT
(Bell et al., 2011) the authors failed to replicate the
earlier findings.

Topolovec-Vranic et al. (2010) evaluated the
effectiveness of an online CBT programme for
PTBID using a pre-post design with no control
group. Twenty-one participants with TBI were
identified who met criteria for moderate depres-
sion on the PHQ-9. The intervention included six
weekly internet-based, self-administered sessions
designed to address symptoms of depression, ac-
companied by six weekly phone calls to ascer-
tain use of the website. While only 13 participants
completed all outcome assessments, significant im-
provements in mood were noted both at the end of
treatment as well as at the 12-week follow-up as-
sessment.

Group coping skills interventions. Another type
of intervention that has been associated with im-
provements in mood and emotional adjustment
post-TBI includes CBT-based group interventions
with emphasis on developing coping skills. Two
studies were identified that describe such interven-

tions. The first study is an evaluation of a cop-
ing skills group using a wait-list control design
(Anson & Ponsford, 2006), which involved 36 in-
dividuals with TBI, who did not, however, present
with clinical levels of emotional maladjustment.
The intervention included 10 biweekly 90-minute
group sessions, over 5 weeks. While there was ev-
idence of improvement in terms of adaptive cop-
ing, the intervention did not result in changes in
mood post-treatment. Backhaus et al. (2010) con-
ducted a randomised wait-list control design to
assess the efficacy of a coping skills training in-
tervention on psychological functioning and self-
efficacy. Twenty participants were randomly as-
signed to either a treatment or a control group.
Participants in the treatment group received 12 2-
hour sessions of psychoeducation, psychotherapy,
stress-management and problem-solving. The nov-
elty of the intervention was that caregivers were in-
cluded in the treatment groups, although outcome
measures were obtained only for the participants.
While participants in the treatment group demon-
strated significantly higher perceived self-efficacy
at the end of treatment, levels of psychological dis-
tress did not differ between the two groups at ei-
ther the end of treatment or the 3-month follow-up
assessment. Given that neither of the two studies
established eligibility criteria for depression, the
effectiveness of coping skills training on treating
PTBID remains unknown.

Comprehensive neurorehabilitation. While not
designed to treat depression, several studies have
reported on mood outcomes following participa-
tion in comprehensive rehabilitation programmes.
Powell et al. (2002) conducted a study to examine
the effects of a community-based multidisciplinary
programme on independence in activities of daily
living, social participation and psychological well-
being following severe TBI. Participants received
either an individualised, home-based, 2- to 6-hour
weekly treatment programme for an average of
28 weeks (physical/occupational therapy, psychol-
ogy) or 1-hour information session about local and
national resources. No differences were detected
between the experimental and control groups in
terms of changes in depression and anxiety post-
intervention as measured by the HADS. Neverthe-
less, participants were included in the study, re-
gardless of their scores on the mood scales, and in
fact the majority of participants scored within the
normal range on both.

Finally, Svendsen, Teasdale, & Pinner (2004)
reported on a retrospective study comparing re-
sponses of individuals who had completed a com-
prehensive neuropsychological rehabilitation pro-
gram pre- and post-treatment on a comprehensive
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symptom checklist (EBIQ). The programme con-
sisted of daily participation in group treatment for
4 months, with patient contact and monitoring for
an additional 8 months after discharge. The authors
reported improvements on the depression scale for
the TBI subsample. However, the study was not
designed prospectively to target depression, and
depression criteria were not used to established el-
igibility for participation.

Implications for Future Research
Despite the high rates of depression in this popula-
tion, and the potential impact of emotional malad-
justment on psychosocial functioning and recov-
ery, only 44% of individuals with TBI diagnosed
with depression receive some type of treatment
for depression (Bombardier et al., 2010). Depres-
sion is one of the most common psychiatric con-
ditions in the general population, and one of the
leading causes of disability in the US. While well-
established, empirically supported treatments ex-
ist for the treatment of depression, the state of the
evidence for the treatment of PTBID is far from
ideal. Given the variability in the methodologi-
cal approaches implemented to identify the preva-
lence of depression, two of the main considerations
in developing and testing interventions for PT-
BID include targeting interventions appropriately
to patient characteristics, and selecting appropri-
ate screening and outcome measures. In terms of
targeting or adapting interventions appropriately,
one important factor to consider is injury severity.
The degree to which a person experiences physical
or cognitive limitations impacts treatment deliv-
ery and influences treatment outcomes. A person
with limited attention may have difficulty bene-
fiting from a 45-minute individual psychotherapy
session, while another person with disinhibition
and agitation may be disruptive in a group set-
ting, thus undermining the effect of treatment for
themselves and others. Another factor to consider
is the source of the sample. Soldiers on active duty
may have different responses to treatment from
older adults in retirement or college athletes. As-
sessing and addressing factors that maintain de-
pression may be instrumental. For example, given
the positive influence of social support on mood,
it is likely that individuals with a supportive net-
work will respond to treatment better or faster,
than those experiencing social isolation. Assess-
ing prior psychiatric history may provide useful
insight, in terms of one’s disposition as well as
previous responses to treatment. The chronicity
of injury may also influence how individuals re-
spond to treatment. More recently injured individ-
uals may exhibit lack of awareness of deficits or

be preoccupied with recovery of physical injuries
and thus overlook the need for pharmacological or
psychological treatment for mood. More remotely
injured individuals may have developed chronic
maladaptive coping patterns more intransigent to
change, or may have experienced the psycho-
social consequences of the injury longer and thus
experience more pessimism and hopelessness. An
additional issue to consider is whether early inter-
vention among those who are assessed to be at risk
for developing PTBID, based on studies that have
identified risk factors for PTBID (Ashman et al.,
2004; Bombardier et al., 2010), might prevent the
subsequent development of clinically significantly
levels of PTBID.

In terms of instrument selection, it is important
to determine clear depression-related inclusion cri-
teria in designing studies, to ensure that treatment
effects are not diluted because of the low threshold
for participation in treatment. Establishing a pri-
ori criteria for improvement is essential. Using the
same measure pre- and post-treatment (whether
interview-based diagnosis or cut-off score on a
self-report measure) increases the validity of the
findings. Appropriate measure selection enables
appropriate stratification by symptom severity or
diagnosis. Therefore, people with minor depres-
sion could be identified early on and analysed sep-
arately from those with major depression; or peo-
ple with higher suicidal ideation could receive a
modified intervention compared to those without
suicidal ideation. Finally, uniformity in the selec-
tion of screening and outcome measures will fa-
cilitate the examination of the existing evidence
through systematic reviews and meta-analyses and
will promote the development of clear guidelines
for both clinicians and researchers (see Table 1 for
a summary of recommendations).

Conclusion
The high rates of depression following TBI have
been clearly defined in the literature for many
decades, and within the past decade clinical re-
searchers have been designing interventions to ad-
dress PTBID. However, the results of many of
these empirical treatment studies have been in-
conclusive, often due to small sample sizes but
also because of large variability in methodologi-
cal approaches, including patient and injury char-
acteristics, and screening and outcome measures.
The field is in need of large, appropriately con-
trolled pharmacological, biomedical, psychother-
apeutic and/or rehabilitation interventions, that
can support comparisons of different treatments
and account for premorbid psychiatric history, in-
cluding treatment history, injury variables (e.g.,
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TABLE 1
Recommendations for Designing Interventions for PTBID

Measurement
• Select measures with good psychometric properties

and appropriately normed for individuals with TBI
• Consider diagnostic tools that rely on clinical

interview, to reduce cognitive demands, assess
functional impact, and differentiate between
depression and mTBI symptoms

• Determine a priori an empirically guided, clinically
significant cut-off score

• Include the screening measure as an outcome
measure to determine efficacy

Patient characteristics
• Include participants who meet criteria for clinically

significant levels of depression (or subtype)
• Stratify sample by depression subtype, if necessary

(e.g., Major Depressive Disorder, Dysthymic
Disorder, minor depression)

• Stratify sample by injury severity and time since injury
• Assess current psychiatric history to rule out

co-existing disorders with similar symptoms
• Assess prior psychiatric history
• Assess prior treatment history

Intervention
• Select interventions that are theoretically or

empirically expected to reduce depression
• Modify intervention appropriately to address physical

and cognitive limitations
• Modify intervention to source sample (e.g., military,

college students)

severity, time since injury, cognitive impairments)
and psychosocial factors. The variability among
individuals with TBI indicates that knowing that
a person has PTBID may not be sufficient enough
to identify the most appropriate treatment modal-
ity without assessing other factors associated with
effective treatment for depression. Future stud-
ies need to address directly the causal nature
of factors that have been identified as impacting
depression following TBI, to further develop treat-
ment modalities maximally suited to treating de-
pression for specific subgroups of individuals with
TBI.
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