45

NeuroRehabilitation 47 (2020) 45–53
DOI:10.3233/NRE-203080
IOS Press

Anxiety, depression, and quality of life
among subgroups of individuals with
acquired brain injury: The role of anxiety
sensitivity and experiential avoidance
Amanda McIntyrea,∗ , Danielle Riceb , Shannon Janzena , Swati Mehtaa , Amber Harnetta ,
Sarah Caughlina , Keith Sequeiraa,c,d and Robert Teasella,c,d
a Parkwood

Institute Research, Lawson Health Research Institute, London, ON, Canada
of Psychology, McGill University, Montreal, QC, Canada
c St. Joseph’s Health Care, Parkwood Institute, London, ON, Canada
d Schulich School of Medicine and Dentistry, University of Western Ontario, London, ON, Canada
b Department

Abstract.
OBJECTIVES: The objectives of this observational cohort study were to 1) cluster individuals with acquired brain injury
(ABI) into subgroups according to their level of anxiety sensitivity (AS) and experiential avoidance (EA), and 2) compare
subgroups with respect to anxiety, depression, and quality of life (QoL).
METHODS: Individuals were recruited from an ABI outpatient clinic in Ontario, Canada and completed comprehensive
psychosocial questionnaires. A two-step cluster analysis was performed to identify unique subgroups based on the clustering
variables Anxiety Sensitivity Index (ASI) and Acceptance and Action Questionnaire (AAQ) which measure AS and EA,
respectively. Clinical outcome measures were compared between clusters using multivariate analysis of variance: Generalized
Anxiety Disorder 7 item (anxiety); Patient Health Questionnaire-9 (depression), and EQ-5D overall health item (QoL).
RESULTS: Among 86 participants included for analysis (mean age 47.1 ± 14.2 years, 54.7% female), three unique clusters
were produced. ASI and AAQ were significantly different among all groups (p < 0.001). Cluster 1 (n = 26) had the lowest
levels of AS and EA whereas Cluster 3 (n = 24) had the highest levels of AS and EA; Cluster 2 (n = 36) had moderate levels
of AS and EA. There was no significant difference between groups in age, gender, time since injury, or Glasgow Coma Scale
scores. Cluster 3 had significantly higher anxiety and depression scores than Cluster 1 and 2 (p < 0.001 for all). Further,
Cluster 2 had significantly higher anxiety and depression scores than Cluster 1 (p < 0.001 for all). There was no significant
difference in EQ-5D scores between Clusters 1 and 2 or Cluster 2 and 3; however, Cluster 3 scored significantly lower on
EQ-5D than Cluster 1 (p = 0.032).
CONCLUSIONS: There exists a subgroup of individuals with ABI that have high levels of AS and EA; this was associated
with greater symptoms of anxiety and depression, and poorer QoL. Interventions to address AS and EA may improve mood
and QoL in this population.
Keywords: Acquired brain injury, anxiety sensitivity, experiential avoidance, anxiety, depression, quality of life
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1. Introduction
Acquired brain injury (ABI) consists of both traumatic and non-traumatic aetiologies, with traumatic
being more common. In the United States alone,
approximately 1.7 million people sustain a traumatic
brain injury (TBI) each year (Faul, Xu, Wald, & VG,
2010). Regardless of injury severity, post injury distress is common, with many individuals experiencing
both anxiety and depressive symptoms. Within the
first year of a TBI, pooled prevalence rates of anxiety
and depressive disorders were 21% and 17%, respectively (Scholten et al., 2016). Over the long term,
these rates remained high for both anxiety (36%) and
depression (43% (Scholten et al., 2016)). Treatment
of these mood disorders is vitally important as they
can have long-lasting effects on both quality of life
(QoL) and subjective cognitive status up to 10 years
post injury (Grauwmeijer et al., 2018).
Stress and allostatic load, a concept referring to
the long-lasting effects of persistently activated stress
reactions, (McEwen, 1998; Silverberg, Panenka,
& Iverson, 2018) have been linked to the development of depression post TBI. Overexposure to
mediators of neural, endocrine, and immune stress
negatively impacts organ systems leading to disease
(McEwen, 1998). In a mild-moderate TBI population, Bay et al. (2008) reported that significant
risk factors for depression included perceived stress,
pain, and involvement in litigation; these factors
explained 70% of the variance of depressive symptoms (84% sensitivity and 69% specificity). In other
studies, 54% of the variance in depressive symptoms
was explained by post-injury stress alone (E. Bay,
Hagerty, Williams, Kirsch, & Gillespie, 2002; Esther
Bay, Kirsch, & Gillespie, 2004).
To reduce one’s allostatic load and potential for
depression, consideration needs to be paid, in part, to
coping behaviour which is linked to personality traits.
High levels of self-reported depression and anxiety
has been predicted by non-productive coping (Spitz,
Schonberger, & Ponsford, 2013). Maladaptive personality traits such as anxiety sensitivity (AS) and
experiential avoidance (EA) are just two ways an
individual may cope behaviourally with stress from
or as a result of depression and TBI. The relationship between AS and depression has been studied
among several chronic medical populations. AS is
the fear of both anxiety and anxiety-related sensations
(Reiss & McNally, 1985). AS is considered to be a
fairly stable dispositional variable which may contribute to avoidant behaviour, anxiety disorders, and

fear of learning (Reiss, Peterson, Gursky, & McNally,
1986). AS has been deconstructed into three dimensions: 1) physical concerns (i.e., fear of physiological
responses); 2) cognitive concerns (i.e., fear of cognitive dyscontrol), and 3) social concerns (i.e., fear of
publicly observable symptoms of anxiety (Taylor et
al., 2007)). Saulnier et al. (2018) have found that AS
cognitive concerns are associated with depression,
more so than the other dimensions of AS. Individuals who have AS may respond to stressful situations
by exhibiting avoidant behaviour. EA is an attempt
to avoid unwanted emotions, thoughts, bodily sensations and feelings (Steven C. Hayes, Wilson, Gifford,
Follette, & Strosahl, 1996). EA has been associated with rumination, worry, and neuroticism, which
are also associated with depression (Spinhoven,
Drost, de Rooij, van Hemert, & Penninx, 2016).
While EA has been described as a consequence of
anxiety-related pathology, it also encompasses a vulnerability to it (Kashdan, Barrios, Forsyth, & Steger,
2006). Silverberg et al. (2018) examined the use
of avoidance behaviour among a mild TBI population. Whether the behaviour stemmed from a fear of
experiencing post-concussion symptoms or fear of
consequences/inability to resume pre-injury activities, the use of such behaviour was found to increase
the risk of chronic symptoms, disability, and adverse
mental health outcomes (Silverberg et al., 2018).
EA and AS have not been well-studied with respect
to QoL in an ABI population. Over the long-term,
one study found that approximately 25% of individuals with severe TBI had low health-related QoL
(Maillard, De Pretto, Delhumeau, & Walder, 2019).
Maillard et al. (2019) found less stable working situations and lower Glasgow Coma Scale (GCS) scores
were predictors of long-term low health-related QoL;
other risk factors reported in the literature include
age, gender, education level pre-injury, comorbidity,
length of stay in hospital, pain, depression, anxiety,
and functional impairment. The research gap examining the relationship between personality traits and
QoL should be addressed. Furthermore, while studies have examined the role of AS and EA on mood,
disability, and pain in several clinical populations;
(Mehta, Rice, Janzen, Pope, et al., 2016; Mehta, Rice,
Janzen, Serrato, et al., 2016) little research has been
conducted exploring AS and EA specifically within
a ABI population. Therefore, the objectives of this
study were to 1) cluster individuals with ABI into
subgroups according to their level of AS and EA,
and 2) compare subgroups with respect to anxiety,
depression, and QoL.
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2. Methods
This observational cohort study is reported in
adherence to the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE)
guidelines (See https://www.strobe-statement.org/
fileadmin/Strobe/uploads/checklists/STROBE check
list v4 cohort.pdf).
2.1. Participants
Participants were recruited from an ABI outpatient clinic in London, Ontario; no restrictions were
placed on sample size and ongoing recruitment continued from 2016 until 2018. Individuals were given
a letter of information and referred to the study by
their physician at the end of the clinic visit. For
individuals who expressed interest, the research assistant reviewed the letter of information in detail and
answered questions. Informed consent was obtained
from willing participants. Participants were included
in the study if they met the following inclusion criteria: 1) diagnosis of an ABI; 2) at least 18 years
of age; and 3) able to read and write in English.
Individuals were not excluded based on previous neurological or psychiatric history, history of substance
use or learning disabilities; however, if a patient could
not provide consent they were not included in the
study. Since individuals were required to complete
self report questionnaires, those who were unable to
read and write in English were excluded.
In total, 89 individuals were recruited to the study;
all but three individuals completed the study booklets and were included for analysis (N = 86); the three
individuals who did not complete the study booklets
did not indicate why they no longer wanted to participate in the study. The sample had a mean age of
47.1 ± 14.2 years and was comprised of a slightly
greater number of females (54.7%). Individuals had
a mean Glasgow Coma Scale score of 13.1 ± 3.4 and
were 3.5 ± 4.4 years post injury.
2.2. Procedure
Individuals completed the Patient Health
Questionnaire-9 (PHQ-9) while still in clinic to
ensure the item on suicidality could be reviewed
by the research assistant immediately. Individuals
were then given a booklet consisting of a comprehensive set of self-report questionnaires, which
they were asked to complete on their own. The
questionnaires included: Anxiety Sensitivity Index
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(ASI), Acceptance to Action Questionnaire (AAQ),
Generalized Anxiety Disorder 7-item (GAD-7),
and EQ-5D. Additional sociodemographic and
clinical health information was also collected (e.g.,
age, gender, Glasgow Coma Scale score, time post
injury). Individuals were asked to complete the
booklet within the next two weeks and return it using
the self-addressed, stamped, return envelope. Those
who did not return the booklet received a telephone
reminder. Once data was returned to the research
site, data was entered into a standardized SPSS
file. All procedures were approved by the Western
University Health Sciences Ethics Review Board.
2.3. Cluster variable measures
2.3.1. Anxiety Sensitivity Index
The ASI is a 16-item self report questionnaire,
which evaluates AS (Peterson & Reiss, 1992). Anxiety sensitivity is defined as the fear of anxiety-related
sensations or behaviours (i.e. fear of fear (Deacon,
Abramowitz, Woods, & Tolin, 2003)). Three factors
of anxiety-related symptoms are measured: (1) fear
of somatic symptoms of anxiety, (2) fear of mental incapacitation, and (3) fear of negative social
repercussions of anxiety (Zinbarg, Barlow, & Brown,
1997). Each item is rated on a five-point Likert
scale ranging from 0 (very little) to 4 (very much).
High ASI scores are associated with the development
of panic attacks (Arnau, Broman-Fulks, Green, &
Berman, 2009). While not yet studied in the ABI population, the psychometric properties and predictive
validity of this measure have been well established
in the general population (Peterson & Reiss, 1992;
Rodriguez, Bruce, Pagano, Spencer, & Keller, 2004).
2.3.2. Acceptance and Action Questionnaire
The AAQ is a nine-item self report questionnaire,
which assesses psychological inflexibility (EA (Bond
et al., 2011)). Psychological inflexibility is defined
as altering one’s physiological sensations, emotions
or feelings, even when doing so leads to actions
that are inconsistent with one’s values or goals (e.g.,
avoiding pursing a long term goal due to anxiety
(Bond et al., 2011)). Each item is rated on a sevenpoint scale ranging from 1 (never true) to 7 (always
true). High AAQ scores are associated with a wide
range of negative behavioural and physical health
outcomes, including increased avoidance and immobility, while low scores reflect acceptance (Steven
C. Hayes et al., 2004). While it as yet to be studied specifically in ABI, the AAQ is reported as a
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reliable and valid measure in the general population
(Bond et al., 2011).
2.4. Outcome measures
2.4.1. Generalized Anxiety Disorder 7-item
The GAD-7 is a seven-item self report questionnaire which screens for, and determines, the severity
of generalized anxiety disorder (GAD) symptoms
(Spitzer, Kroenke, Williams, & Löwe, 2006). Each
item is rated on a four-point scale ranging from 0
(not at all) to 3 (nearly every day). Anxiety severity
is determined over the last two weeks and total scores
range from 0 to 21, with a score of 5, 10, or 15 indicating mild, moderate, or severe anxiety, respectively
(Spitzer et al., 2006). The GAD-7 has not been validated in ABI; however, it is established as a valid and
reliable measure for assessing GAD symptoms in the
general population (Ruiz et al., 2011; Spitzer et al.,
2006).
2.4.2. Patient Health Questionnaire 9-item
The PHQ-9 is a nine-item self report questionnaire commonly used to assess depression symptoms
(Kroenke, Spitzer, & Williams, 2001). Each item is
rated on a four-point scale ranging from 0 (not at
all) to 3 (nearly every day (Kroenke et al., 2001)).
The measure involves recalling depression symptoms
over the last two weeks and results in a total score
ranging from 0 to 27, with a score of 5, 10, 15,
or 20 indicating mild, moderate, moderately severe,
or severe depression, respectively (Kroenke et al.,
2001). The PHQ9 has demonstrated a high level
of clinical utility as a reliable and valid means of
screening for, and assessing depression within TBI
populations’ (Donders & Pendery, 2017; Fann et al.,
2005).
2.4.3. EQ-5D
The EQ-5D is a five-item self report questionnaire
and visual analogue scale which assesses health status
and QoL (The EuroQol Group, 1990). The questionnaire evaluates five dimensions of health status
including: (1) mobility, (2) self-care, (3) usual activities, (4) pain/discomfort, and (5) anxiety/depression
(The EuroQol Group, 1990). Each dimension has
five response levels: no problems, slight problems,
moderate problems, severe problems, or unable
to/extreme problems (The EuroQol Group, 1990). In
addition, a quantitative measure of the respondent’s
self rated health is reported on a vertical visual analogue scale from 0 to 100, where 0 is “The worst

health you can imagine” and 100 is “The best health
you can imagine” (The EuroQol Group, 1990). High
scores suggest that a respondent’s subjective health
status is good, while low scores suggest they see their
health as being poor. In addition to the general population, the psychometric properties of this measure
have been established for TBI (Geraerds et al., 2019;
The EuroQol Group, 1990).
2.5. Data analysis
Descriptive analyses were conducted to present
demographic characteristics of the sample population through means with standard deviations and
frequencies. A two-step cluster analysis was performed in order to identify groups with common
properties based on personality traits. This method
was chosen to maximize flexibility in determining the
most appropriate number of groups. The hierarchical
approach identifies the optimal number of clusters
by maximizing differences between groups and minimizing differences within groups, with respect to the
clustering variables, ASI (AS) and AAQ (EA (Zhang,
1996)).
After categorizing by cluster membership, differences in demographic characteristics and outcome
measures (i.e., GAD-7, PHQ-9, and EQ-5D) were
compared using multivariate analysis of variance.
Post hoc analyses were conducted with a Bonferroni
correction to compare anxiety, depression, and QoL
between clusters. Analyses were performed using
SPSS version 23.0 (Chicago, IL, USA) and were
two-tailed; significance was set at 0.05.

3. Results
The two-step cluster analysis sorted participants
into three clusters based on levels of AS and EA. The
AAQ and ASI were significantly different between
the three clusters (p < 0.001). Cluster 1 (n = 26) had
the lowest levels of both AS and EA, both falling
below the sample means for ASI and AAQ, respectively; these individuals could be characterized as
effective and adaptive copers. Cluster 2 (n = 36) had
moderate levels of AS and EA; while the cluster’s
mean ASI scores were below the overall sample,
AAQ scores were approximately the same as the overall sample. This group may be described as those
with average coping. Cluster 3 (n = 24) had the highest scores for ASI and AAQ, both scoring above the
sample mean. They constitute a subgroup of highly
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Table 1
Mean values (standard deviation) of demographic and clinical characteristics of overall sample and subdivided into the three clusters

Mean age (SD)
N females (%)
Mean time since injury (SD)
Mean GCS (SD; N)
Mean ASI (SD)
Mean AAQ (SD)

Overall
(N = 86)

Cluster 1
(N = 26)

Cluster 2
(N = 36)

Cluster 3
(N = 24)

p

47.1 (14.2)
47 (54.7%)
3.5 (4.4)
13.1 (3.4; N = 30)
24.7 (13.6)
24.2 (12.6)

50.1 (13.5)
11 (42.3%)
3.9 (6.5)
12.8 (4.0)
12.1 (6.1)
10.7 (4.0)

44.6 (14.1)
19 (52.8%)
3.1 (2.9)
12.6 (3.9)
22.6 (7.9)
24.3 (6.8)

47.6 (15.1)
17 (70.8%)
3.8 (3.3)
14.4 (0.9)
41.5 (8.0)
39.0 (12.6)

0.320
0.126
0.731
0.496
<0.001
<0.001

*Note: AAQ = Acceptance and Action Questionnaire; ASI = Anxiety Sensitivity Index; GCS = Glasgow Coma Scale.
Table 2
Mean values (standard deviation) in anxiety, depression, and quality of life of overall sample and subdivided into the three clusters

GAD-7
PHQ-9
EQ-5D

Overall
(N = 86)

Cluster 1
(N = 26)

Cluster 2
(N = 36)

Cluster 3
(N = 24)

F

p

9.3 (6.4)
10.8 (6.2)
61.0 (19.6)

3.1 (3.2)
5.4 (3.2)
69.4 (20.6)

9.1 (4.7)
10.6 (4.8)
59.2 (20.1)

15.7 (4.9)
17.1 (4.7)
54.9 (15.0)

46.85
40.89
3.68

<0.001
<0.001
0.030

*Note: GAD-7 = General Anxiety Disorder 7-item; PHQ-9 = Patient Health Questionnaire 9-item.

Fig. 1. Two-step cluster subgroups with mean score and standard deviation (y-axis) for clustering variables (x-axis). Note:
AAQ = Acceptance and Action Questionnaire; ASI = Anxiety Sensitivity Index.

Fig. 2. Two-step cluster subgroups with mean score and standard
deviation (y-axis) for outcome variables (x-axis). Note: GAD7 = Generalized Anxiety Disorder 7-item; PHQ-9 = Patient Health
Questionnaire 9 item.

avoidant individuals with high AS. Demographic
and clustering variable characteristics are reported in
Table 1; there was no significant difference between
clusters in age, gender, time since injury, or Glasgow
Coma Scale scores.
As shown in Table 2 and Fig. 1, when comparing between the three clusters, there was a significant
main effect (between clusters) for GAD-7(F (2,
78) = 46.85, p < 0.001), PHQ-9 (F (2, 74) = 40.89,
p < 0.001), and EQ-5D (F (2, 79) = 3.68, p < 0.030).
Post hoc analysis demonstrated a number of significant differences among the clusters on anxiety,

depression, and QoL (Fig. 2). Cluster 3 (those with
high AS and EA) scored significantly higher than
Clusters 2 (moderate AS and EA) and 1 (low AS
and EA) on both the GAD-7 (p < 0.001 for both),
and PHQ-9 (p < 0.001 for both). Additionally, Cluster
2 scored significantly higher than Cluster 1 on both
the GAD-7 (p < 0.001), and PHQ-9 (p < 0.001). There
was no significant difference in EQ-5D between Clusters 1 and 2 (p = 0.140) or Cluster 2 and 3 (p = 1.000);
however, Cluster 3 scored significantly lower on EQ5D than Cluster 1 (p = 0.032).
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4. Discussion
In the present study we identified three meaningful
subgroups of individuals with an ABI based on their
levels of AS and EA. The presence of depression and
anxiety symptoms significantly differed between the
three clusters; those that reported increasingly higher
symptoms of anxiety and depressive symptoms also
scored higher on AS and EA (Cluster 3). QoL was
also reported as being substantially lower among individuals with the highest AS and EA as compared to
those reporting the least (Cluster 1). These findings
align with the allostatic load stress theory (Juster,
McEwen, & Lupien, 2010) of which AS and EA are
both factors that can contribute to stress, subsequently
increasing allostatic load (E. Bay & Donders, 2008).
Our findings demonstrate that among individuals
with ABI, those that report increased trait-like characteristics of AS and EA constitute a subgroup of
individuals with poorer mood and QoL while coping during rehabilitation. Importantly, the subgroup
of individuals reporting the greatest AS and EA
included almost 25% of our sample and reported
symptoms above the thresholds for moderate anxiety and moderately-severe depressive symptoms. A
second subgroup (Cluster 2) also reported mild anxiety symptoms and moderate depressive symptoms.
The remaining subgroup (Cluster 1) reported anxiety
within normal range and mild depressive symptoms.
Individuals in clusters 2 and 3 (highest AS and EA)
accounted for 60% of our study sample. This highlights the presence of significant distress among individuals who have experienced ABI and the role that
certain personality-trait characteristics has on that
distress and coping. Dysregulated stress networks
post ABI have been found to decrease the physiological mechanisms in place to manage daily stress,
which may account for the considerable portion
of individuals reporting traits known to negatively
impact coping (E. Bay & Donders, 2008). Findings
from Bay and Donders (2008) showed that heightened reports of perceived stress have previously
explained a substantial amount of variance in depressive symptoms among individuals who have experienced a TBI; this aligns with the findings of our study.
Comparatively, individuals in Cluster 1 who reported
substantially less fear of anxiety and psychological
inflexibility may represent those with more adaptive
coping mechanisms in place, resulting in decreased
reports of stress and associated mental distress.
This study is the first to examine subgroups of
individuals with ABI based on personality traits

in relation to QoL. These findings can be compared to studies conducted in individuals with other
chronic health conditions such as rheumatoid arthritis; (Mehta, Rice, Janzen, Pope, et al., 2016; Rice et
al., 2016) and chronic pain (Mehta, Rice, Janzen, Serrato, et al., 2016). Dispositional traits such as AS and
EA, resulted in significantly greater depressive and
anxiety symptoms with fewer differences between
subgroups on QoL (Mehta, Rice, Janzen, Pope, et al.,
2016; Rice et al., 2016). In our study, the proportion
of individuals having at least moderate depressive symptoms were higher than those observed in
rheumatoid arthritis (Mehta, Rice, Janzen, Pope, et
al., 2016; Rice et al., 2016) and chronic pain populations (Mehta, Rice, Janzen, Serrato, et al., 2016). Rice
et al. (2016) reported that the majority of individuals’
anxiety and depressive symptoms were within normative ranges. In comparison, our study found that
60% of the sample had at least moderate symptoms
of depression and mild symptoms of anxiety. Reports
of mental health among these subgroups should be
considered within the context of overall recovery,
whereby increased depression hinders recovery after
brain injury (Jorge et al., 2004). A longitudinal analysis among individuals with chronic pain found that
those with higher levels of maladaptive traits reported
higher levels of distress, as well as greater long-term
disability, as compared to those reporting fewer maladaptive traits (Mehta, Rice, Janzen, Pope, et al.,
2016). This demonstrates the multifaceted nature of
recovery and the impact that allostatic load can have
on physical and psychological well-being. In addition to understanding the effect of maladaptive traits,
it is also important to examine how specific characteristics of those with effective coping, a high QoL,
and overall mood may facilitate improved well-being
post brain injury.
Increased allostatic load negatively influences
one’s adaptive coping skills after an ABI and results
in a series of physical, emotional, and interpersonal difficulties (E. Bay et al., 2002). The role of
stress, more generally, has been considered among
individuals with brain injuries; however, to our
knowledge this is the first study to consider the specific components of stress that can be targeted during
rehabilitation employing a more holistic and personalized approach. Addressing maladaptive traits such
as AS and psychological inflexibility can allow for
the delivery of tailored psychosocial interventions.
Psychosocial interventions focused on stress management exist and are commonly applied among
individuals that have experienced a brain injury
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(Arundine et al., 2012). Teaching patients Dialectic
Behavior Therapy skills such as progressive relaxation, distraction, and self-soothing can help reduce
immediate distress by decreasing their fight or flight
responses. Mindfulness breathing and/or imagery can
help patients learn to acknowledge and accept their
maladaptive thoughts without judging or avoiding
them. Formalized interventions such as Acceptance
and Commitment Therapy (ACT) which aim to
increase individuals’ ability to manage stress through
increasing flexibility, to allow fear and anxiety to
occur without attempting to avoid or change this
experience (Hayes, Strosahl, & Wilson, 1999) are
important for long term management and behavioural
change. Studying the effectiveness of ACT among
individuals after ABI has been described as an
important area of study for future research (Kangas & McDonald, 2011). Preliminary findings of
ACT among pilot studies of individuals with TBI
have been promising (Whiting, Deane, McLeod,
Ciarrochi, & Simpson, 2019). Providing individuals
with heightened distress the appropriate referrals and
interventions to address the psychosocial aspects of
rehabilitation is an important component in ensuring a person-centred approach is taken for those with
brain injury.
This study should be interpreted within the context of relevant limitations. The cross-sectional study
design does not allow for cause and effect to be
inferred. Additionally, since this study was conducted at a single outpatient clinic within an urban
rehabilitation hospital, it may not be generalizable
to all individuals with brain injury. While mean
time since injury did not significantly differ between
clusters, future studies should recruit and follow-up
with individuals at more focused time periods. This
could provide important implications for rehabilitation based on a specific stage of recovery. A further
consideration is the overlap between somatic symptoms on mental health measures and deficits that can
occur due to brain injury. For example, the PHQ9 includes questions about sleeping, concentration,
and memory, all of which can be impacted by a
brain injury. This would not be expected to differ
between identified subgroups but could be a result
of an over-representation of ABI sequelae on the
PHQ-9. Despite these limitations, this study provides
important information that should be considered in
the rehabilitation of individuals with brain injury.
In conclusion, this study demonstrated that there
exist subgroups of individuals with brain injury based
on trait-like characteristics and that significant differ-
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ences can be observed with respect to mood and QoL.
Understanding the influence of AS and EA may allow
for better management of mood symptoms and the
facilitation of education related to healthy coping in
the context of ABI. Addressing avoidant patterns in
behaviour through modestly resource-intensive and
easily accessible interventions may provide an important set of skills to individuals with brain injury
struggling with depression and anxiety symptoms and
a reduced QoL.
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