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Abstract 

Traumatic brain injury (TBI) is a leading cause of cause of disability in 

Australia, and is associated with substantial personal, social and economic burden.  

Emotion-related difficulties represent a major cause of disability following brain injury, 

often over and above that of physical impairment.  Furthermore, emotional disorders are 

particularly common post-TBI, with higher prevalence rates than within the general 

population.  Despite this, there is a paucity of research supporting evidence-based 

psychotherapeutic interventions for depression and anxiety post-TBI.  As such, an 

enhanced understanding of emotional adjustment post-TBI is vital, to guide 

development of effective interventions for this population.   

Over the last decade clinicians and researchers have been promoting a 

transdiagnostic approach to understanding depression and anxiety within the general 

clinical population. The transdiagnostic approach endeavours to understand and/or treat 

processes associated with multiple psychological disorders, with the aim of developing 

more parsimonious conceptualisations of psychopathology.  Advocates of the 

transdiagnostic approach suggest that there are common underlying factors across 

anxiety and depression, and that these disorders may be part of the same fundamental 

emotional syndrome.  This viewpoint may be highly relevant to the TBI population, as 

psychological distress post-TBI often presents as a range of neurobehavioural and 

emotional reactions, rarely fitting neatly into a diagnostic category.  Therefore, a 

transdiagnostic approach may offer an enhanced understanding of the factors which 

underlie depression and anxiety following TBI.  As such, the broad objective of this 

thesis was to develop a preliminary working transdiagnostic model of psychological 

distress for individuals one year or more post-TBI.   
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Participants (n = 54) were recruited from a pool of 142 individuals who 

previously participated in a prospective longitudinal study investigating hospital 

transition outcomes.  The main inclusion criteria included: 1) medically diagnosed TBI, 

2) aged 18 to 65 years at time of injury, 3) adequate receptive and expressive language 

skills, and 4) their injury occurred at least 12 months prior.  The sample predominantly 

included males (70.4%) who had sustained severe TBI.  The mean age was 42.5 years 

(range: 19 to 66), and mean time since injury was 36.87 months (range: 12 to 65).  

Participants completed a range of neuropsychological tests and self-report 

questionnaires over two testing sessions.  

Initially, the first three studies investigated key injury-related/neurocognitive 

(Study 1), psychological (Study 2), and social/environmental (Study 3) factors common 

to depression, anxiety and global distress post-TBI, using correlation and hierarchical 

regression analyses.  Depression was assessed using the Depression Anxiety and Stress 

Scales 21.  Anxiety and global distress were assessed using the Brief Symptom 

Inventory 18.  Injury-related variables included; time since injury, injury severity and 

self-reported functional status (Dysexecutive Questionnaire).  The neurocognitive 

variables included; premorbid intelligence (National Adult Reading Test II), global 

cognitive ability (Repeatable Battery for the Assessment of Neuropsychological Status), 

executive functioning (Controlled Oral Word Association Test [FAS] and Trail Making 

Test), and compromised cortico-limbic pathways underlying emotion regulation (Iowa 

Gambling Task).  Overall, the first empirical study provided some support for the 

transdiagnostic framework, with self-rated executive functioning found to predict all 

outcomes (sr
2 

= 11.3 - 23.04%).  

Psychological variables examined in Study 2 included; 1) threat appraisal and 

avoidance (Appraisal of Threat and Avoidance Questionnaire), 2) self-discrepancy 
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(Head Injury Semantic Differential Scale III), 3) difficulties with emotional regulation 

(Difficulties in Emotion Regulation Scale), 4) repetitive negative thinking (Penn State 

Worry Questionnaire), and 5) negative self-focused attention (Self-Focus Sentence 

Completion).  A principal components analysis revealed two main factors underlying 

these psychological processes; 1) threats to self and 2) emotion dysregulation.  Overall, 

the second empirical study provided support for the transdiagnostic framework, with 

‘emotion dysregulation’ uniquely predicting all mood outcomes (sr
2 

= 11.8 - 16.3%). 

  Social/environmental factors examined in Study 3 included 1) number of recent 

life events (Schedule of Recent Experience), and threat appraisals associated with these 

events (threat subscale of the Stress Appraisal Measure), and 2) actual and ideal social 

support (Significant Other Scale, short version).  Overall, the third empirical study 

supported the transdiagnostic framework, with threat appraisals regarding recent life 

events significantly predicting all three outcome measures (sr
2 

= 7.2 - 17.2%). 

Finally, theoretically and empirically driven functional models of the 

transdiagnostic factors were examined through a series of mediation analyses, in the 

concluding empirical chapter (Study 4).  Overall, emotion dysregulation emerged as a 

key mediating variable.  Specifically, emotion dysregulation significantly mediated the 

relationship between self-related executive functioning (injury-related/neurocognitive 

domain) and all mood outcomes.  These results suggest that greater executive 

dysfunction was related to poorer emotion regulation, which in turn was associated with 

greater psychological distress.  In addition, emotion dysregulation significantly 

mediated the relationship between threat appraisals regarding life events 

(social/environmental domain) and all three mood outcomes.  Such results indicate that 

threat appraisals regarding life events are related to psychological distress through an 

influence on peoples’ capacity to regulate their emotions.     
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Overall, the present findings support a transdiagnostic approach to 

understanding emotional adjustment post-TBI, and consequently the potential utility of 

transdiagnostic treatment strategies for this population.  Specifically, the results have 

implications for the promotion of interventions targeting the development of emotion 

regulation strategies, and self-efficacy in the application of these skills in enhancing 

emotional adjustment post-TBI.   
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Chapter 1: Emotional Adjustment Following Traumatic Brain Injury: A 

Transdiagnostic Perspective 

For over a decade now researchers and clinical psychologists have been 

promoting a transdiagnostic (or ‘unified’) approach to understanding depression and 

anxiety within the general population (Allen, McHugh, & Barlow, 2008; Barlow, Allen, 

& Choate, 2004).  The transdiagnostic approach endeavours to understand and/or treat 

processes associated with multiple psychological disorders (e.g., Barlow et al., 2004; 

Mansell, Harvey, Watkins, & Shafran, 2009), with the aim of developing more 

parsimonious conceptualisations of psychopathology (Nolen-Hoeksema & Watkins, 

2011).  Advocates of the transdiagnostic approach suggest that there are common 

factors underlying anxiety and depression, and that these disorders may be part of the 

same fundamental emotional syndrome (Mansell et al., 2009).  This viewpoint may be 

highly relevant to the traumatic brain injury (TBI) population, as psychological distress 

post-TBI often presents as a range (or syndrome) of neurobehavioural-emotional 

reactions, rarely fitting neatly into a diagnostic category (Fann, Uomoto, & Katon, 

2000; Gould, Ponsford, Johnston, & Schönberger, 2011; Williams, Evans, & Fleminger, 

2003).  Therefore, a transdiagnostic approach may offer an enhanced understanding of 

the factors which underlie depression and anxiety following TBI (C. Shields nee 

Gordon & Ownsworth, 2010).  Consequently, the broad aim of the current research is to 

investigate biological, psychological and social factors which underlie both depression 

and anxiety post-TBI, in order to develop a preliminary working transdiagnostic model 

of psychological distress for this population.  In addition, consistent with the tripartite 

model of depression and anxiety (Clark & Watson, 1991), general affective distress will 

also be included within the current research.   

TBI involves damage to the brain caused by an external force.  The injury is not 

degenerative, congenital, or vascular (Dawodu, 2009; Vaishnavi, Rao, & Fann, 2009).  
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The external force may entail direct impact (e.g., due to a fall or assault) or arise from 

rapid movement (e.g., forward and backward motions experienced as a result of sudden 

braking in a motor vehicle accident) (Helps, Henley, & Harrison, 2008).  TBI can result 

in complex diffuse and/or focal neural damage, with severity ranging from a mild 

concussion to a persistent vegetative state (Khan, Baguley, & Cameron, 2003; Rao & 

Lyketsos, 2002).  

TBI is a leading cause of hospitalisation, mortality and disability within 

Australia and worldwide (Bruns & Hauser, 2003; Cripps & Harrison, 2008; 

Hukkelhoven et al., 2003), with at least 10 million TBIs resulting in death or 

hospitalisation occurring annually (Langlois, Rutland-Brown, & Wald, 2006).  Between 

the years of 2004 - 2005, TBI accounted for approximately 22,710 hospitalisations in 

Australia (Helps et al., 2008).  Furthermore, estimated Australian incidence rates in 

2008 equated to 7.0 and 4.7 cases per 100,000 persons for moderate and severe TBI, 

respectively (Access Economics PTY LTD, 2009).  However, it is important to note that 

prevalence estimates based upon hospitalisations are not true representations of 

incidence, as many mild cases will not be reported or involve hospital admission 

(Australian Institute of Health and Welfare, 2007; Khan et al., 2003).  

The highest incidence of TBI occurs among individuals 35 years and younger 

(Seel et al., 2003).  Therefore, TBI most typically affects individuals establishing 

themselves in independent living, in the workforce and relationships (Khan et al., 2003).  

Particularly at risk are adolescent and young adult males (Bruns & Hauser, 2003).  In 

Australia, the majority of TBI related hospital admissions involve males in their late 

teens to early twenties (Cripps & Harrison, 2008; Helps et al., 2008).  A secondary peak 

in prevalence is evident for adult males over 60 years of age (Bruns & Hauser, 2003; 

Helps et al., 2008).  Female prevalence rates demonstrate similar age-related patterns to 

males, but female incidence is less than half that of males (Cripps & Harrison, 2008; 
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Helps et al., 2008).  The most common cause of TBI in Australia is motor vehicle 

accidents, accounting for two thirds of moderate to severe injuries.  This is followed by 

falls and assaults (Cripps & Harrison, 2008). 

Medical advances in trauma treatment have increased survival rates following 

TBI (Rao & Lyketsos, 2002).  However, survival often results in lifelong impairments, 

activity restriction, and a prolonged recovery period (Karlovits & McColl, 1999).  The 

long term sequelae of TBI is generally multi-faceted, and may include diminished 

physical and cognitive abilities, and alterations to personality, behaviour and emotions 

(Khan et al., 2003; Rogers & Read, 2007).  This may subsequently disrupt the 

individuals’ lifestyle, independence, and interpersonal relationships.  

Given increased survival rates, often young age at injury, and frequently 

significant and long-lasting effects of injury, it is not surprising that TBI has a 

substantial economic impact upon society.  Specifically, Access Economics for the 

Victorian Neurotrauma Initiative (2009) reported that moderate to severe TBI costs 

Australia approximately $8.6 billion per year in lost productivity and healthcare 

expenses.  This figure is more than four times higher than the yearly cost of spinal cord 

injuries, estimated at $2.0 billion.  It is notable that this research excluded mild injuries, 

which are estimated to represent between 70 – 85% of all TBIs (Brain Injury Australia, 

2008; National Center for Injury Prevention, 2003).  Furthermore, 10 – 15% of these 

individuals can experience persistent symptoms, which can result in ongoing 

interpersonal and work related difficulties (Khan et al., 2003).  As such, the actual cost 

of TBI in Australia is likely far higher than the estimated $8.6 billion.   

Although TBI may cause permanent physical impairments, it is the 

neurobehavioural and psychosocial deficits that often result in the greatest disability and 

impair quality of life (Hibbard, Uysal, Kepler, Bogdany, & Silver, 1998; Jorge & 

Robinson, 2003).  For example, the Australian Institute of Health and Welfare (2007) 
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reported that individuals with an acquired brain injury (i.e., any brain injury which is 

non-congenital, including both non-traumatic [e.g., stroke, encephalopathy, etc.] and 

TBIs), most frequently require assistance with managing difficulties in cognitive and 

emotional domains.  In particular, people are at heightened risk of emotional distress 

and emotional disorders, namely depression and anxiety following TBI.  

Emotional Distress and Disorders Following Traumatic Brain Injury 

Several researchers have reported that individuals with a TBI are at an increased 

risk, compared to the general community, for developing heightened emotional distress 

and psychiatric disorders (Hibbard et al., 1998; Rogers & Read, 2007; van Reekum, 

Cohen, & Wong, 2000).  Depression, anxiety, and comorbidity of the two are 

particularly common within this population (Hibbard et al., 1998; Hiott & Labbate, 

2002).  Furthermore, the development of depression and/or anxiety has been associated 

with poorer long-term psychosocial outcomes, in terms of employment, interpersonal 

relationships, independent living skills, and overall quality and satisfaction with life 

(Bombardier et al., 2010; Hart et al., 2011; Hibbard et al., 2004; Whelan-Goodinson, 

Ponsford, & Schönberger, 2008).  The following section will briefly review the nature, 

prevalence, and consequences of depression and anxiety within the TBI population.   

Terminology and diagnostic issues. 

Prior to reviewing this literature, some terminology and diagnostic issues need to 

be considered within this area of research. Notably, large variations in reported 

prevalence rates are evident for various psychiatric disorders within this population.  

There are several possible reasons for these variations, including: different methods of 

measurement and diagnosis (Jorge & Robinson, 2003; McCleary et al., 1998; Rosenthal, 

Christensen, & Ross, 1998), overlapping symptomology between psychiatric disorders 

and the sequelae of TBI (Babin, 2003; Scheutzow & Wiercisiewski, 1999), and 
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heterogeneity between and within samples (Rosenthal et al., 1998). The latter two issues 

will be discussed in more detail in a later section (see pp. 15-16).  

Within the TBI literature reported prevalence rates do not always refer to a 

clinical diagnosis.  A number of studies provide clinical diagnoses of depression and 

anxiety based upon established diagnostic criteria and clinical interview, including 

formats based upon the Diagnostic and Statistical Manual of Mental Disorders (DSM), 

or International Classification of Diseases (ICD) (Ashman et al., 2004; Gould et al., 

2011; Hibbard et al., 1998; Hsieh, Ponsford, Wong, Schönberger, & McKay, 2012; 

Whelan-Goodinson et al., 2008).  Alternatively, some researchers have used self-report 

measures in conjunction with criteria from a diagnostic manual (e.g., Hart et al., 2011; 

Kreutzer, Seel, & Gourley, 2001; Seel et al., 2003).  However, most TBI studies report 

the level of depressive and/or anxiety symptoms, or use clinical cut-off scores on self-

report scales to identify individuals as depressed or anxious (e.g., Bay & Donders, 2008; 

Hoofien, Gilboa, Vakil, & Donovick, 2001; Kersel, Marsh, Havill, & Sleigh, 2001; 

McCleary et al., 1998; Ownsworth et al., 2011; Satz et al., 1998).  Methodological 

discrepancies between studies may in part be due to differing opinions regarding 

whether psychiatric disorders within the TBI population are best understood along 

dimensions of emotional distress (i.e., the range and/or severity of experienced 

symptoms), or categorically using established diagnostic criteria (i.e., requiring a certain 

number of specific symptoms in order to be classified as either having or not having a 

particular disorder) (Williams et al., 2003).
 1

  

The dimensional view of psychological disorders tends to be favoured for this 

population due to the “complexity of factors involved in their presentation, many of 

which are poorly understood” (E. L. Moore, Terryberry-Spohr, & Hope, 2006, p. 121).  

                                                 
1
 It is notable that the DSM-V due for publication May 2013 (American Psychiatric Association, 2012a) 

acknowledges the utility of dimensional assessments to “systematically evaluate patients on the full range 

of symptoms they may be experiencing”, combined with the current categorical classification in order to 

refine/improve the existing system (Regier, 2007). 
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In addition, emotional symptomology may have a significant impact upon psychosocial 

and functional wellbeing, even if symptoms fail to meet specific DSM-IV diagnostic 

criteria (e.g., "major" depression: Hart et al., 2011).  For example, Hart and colleagues 

(2011) found a significant relationship between increasing depressive symptomology 

and poorer functional outcomes, namely level of independence, satisfaction with life, 

and participation/community integration.  As such, these researchers concluded that 

depression post-TBI is better represented on a continuum, rather than as discrete 

phenomenon.  Conversely, Levin et al. (2001) state, that the use of self-report rating 

scales are informative, but not equivalent to meeting diagnostic criteria.  Assessment 

variations may therefore contribute to differing rates of prevalence in the literature.  

Consistent with Hart et al. (2011), the present study will adopt a dimensional approach, 

with measurement focusing on the level of depressive or anxiety symptoms, rather than 

diagnostic criteria to determine the presence or absence of emotional distress.  As such, 

the terms “depression” and “depression symptoms”, and “anxiety” and “anxiety 

symptoms”, will refer to levels of symptomology.  In addition, the terms “emotional 

distress”, “emotional adjustment”, and “mood” will be used interchangeably throughout 

the thesis. 

Emotional distress post traumatic brain injury – depression. 

One of the most debilitating consequences of TBI is depression (Rogers & Read, 

2007; Rosenthal et al., 1998).  Depression is the most commonly diagnosed psychiatric 

disorder post-TBI (Hibbard et al., 1998; Tsaousides, Ashman, & Gordon, 2013; 

Whelan-Goodinson, Ponsford, Johnston, & Grant, 2009), and is potentially more 

incapacitating than other TBI impairments (McCleary et al., 1998).  Depression can 

impede functional recovery, psychosocial adjustment, and progress in rehabilitation, 

and adversely affects individuals’ overall quality of life (Jorge & Robinson, 2003; 

Rosenthal et al., 1998; Salmond, Menon, Chatfield, Pickard, & Sahakian, 2006), with 
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increasing symptom severity related to poorer functional and psychosocial outcomes 

(Hart et al., 2011).  Some of the more commonly reported symptoms of depression in 

this population include: frustration, boredom, psychomotor slowing, fatigue, poor 

concentration, rumination, forgetfulness, and being easily distracted (Kreutzer et al., 

2001).  However, the symptoms found to best differentiate between depressed and non-

depressed individuals with TBI include: feeling worthless, a sense of hopelessness, 

difficulty enjoying activities, suicidal ideation, loss of interest, self-deprecation, and low 

self-confidence (Jorge, Robinson, & Arndt, 1993; Seel & Kreutzer, 2003).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Multiple aetiological pathways have been proposed for the development of 

depression post-TBI.  First, premorbid depression has been identified as a risk factor for 

post-TBI depression (Bombardier et al., 2010; Rapoport, 2012; Rogers & Read, 2007).  

However, studies investigating the relationship between pre- and post-injury depression 

have yielded inconsistent findings (Ashman et al., 2004; Hibbard et al., 2004; Jorge, 

Robinson, Starkstein, & Arndt, 1993; Whelan-Goodinson et al., 2008).  Alternatively, 

depression may be a direct consequence of specific neural damage sustained during or 

immediately after the trauma (Jorge et al., 2004; Moldover, Goldberg, & Prout, 2004; 

Rogers & Read, 2007).  For example, the fronto-limbic system has been identified as 

subserving emotion processing and regulation, and has been linked with depressed 

mood, as described in A. T. Beck’s (2008) psychobiological model of depression. In 

addition, damage to these areas has been associated with the development of depressed 

mood (see, Beer & Lombardo, 2007). 

Neurologically mediated depression is likely to have an early onset, with 

associated features evident in the acute phase of recovery (Jorge, Robinson, Arndt, et 

al., 1993; McCleary et al., 1998; Moldover et al., 2004).  However, recently it has been 

argued that early onset psychiatric disorders are more likely to be associated with pre-

injury psychiatric history, rather than organic factors (Gould et al., 2011).  Finally, 
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depression may be a reaction to the traumatic event, or to the subsequent everyday 

implications of the injury (e.g., loss of employment, relationship breakdown) (Moldover 

et al., 2004; Rogers & Read, 2007).  It has been proposed that reactionary depression 

may develop over time, as individuals’ insight into their deficits increases, combined 

with negative cognitive appraisals of their current situation (Moldover et al., 2004; 

Ownsworth et al., 2011).  It should be noted that the proposed pathways are not 

necessarily independent, and are likely to interact to influence post-TBI adjustment 

(Ownsworth & Oei, 1998). 

Early post-TBI prevalence rates for depression have been reported at 17%, three 

months post mild to moderate TBI (Levin et al., 2001).  These researchers utilised the 

Structured Clinical Interview for the DSM-IV (SCID), and excluded individuals with a 

previous TBI, and those who presented to emergency with a blood alcohol level above 

200 mg/dL.  As researchers have identified substance use disorders as the most common 

premorbid psychiatric issue, and that premorbid alcohol abuse and/or dependence 

increases the risk of developing a mood disorder in the first year following TBI (Jorge 

et al., 2005; Whelan-Goodinson et al., 2009), this may represent a conservative 

estimate.  More recently, Bombardier and colleagues (2010) reported point prevalence 

rates of major depression to range between  31% at one month, to 21% at three months 

post complicated mild to severe TBI, based upon a self-report questionnaire (Patient 

Health Questionnaire 9-item depression scale) with items mapping onto the DSM-IV 

diagnostic criteria.  

Longitudinal studies by Jorge, Robinson, Arndt and colleagues (1993) and 

Kersel et al. (2001), reported prevalence rates as remaining relatively stable at around 

25% throughout the first year of post-injury adjustment.  Their samples represented 

groups of mixed severity (i.e., mild, moderate, and severe), and severely injured 

individuals, respectively.  Jorge and colleagues (1993) diagnosed depression on the 
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basis of DSM-III criteria and a modified version of the Present State Exam.  In contrast, 

Kersel et al. (2001) applied the Beck Depression Inventory (BDI) cut-off score for 

classification, excluding individuals with premorbid psychiatric diagnoses, or prior TBI. 

Evidently, depression during this early period of adjustment is of concern.  However, 

Fleminger, Oliver, Williams and Evans (2003) concluded in their review that the 

frequency of depression increases following the first year of recovery.  Indeed, several 

researchers have reported an increased risk of depression in long term follow up studies 

(e.g., Koponen et al., 2002).  It has been argued that “studies conducted over only one 

year after injury do not fully capture long-term emotional issues” (Whelan-Goodinson 

et al., 2009, p. 325).  

Whelan-Goodinson et al.’s (2008) Australian cross-sectional study of 100 

individuals of mixed TBI severity, ranging from six months to five years post-injury (M 

= 2.98 years), revealed that 34% currently met criteria for depression using the SCID.  

According to a retrospective estimate, this increased to 46% for post-injury lifetime 

prevalence (Whelan-Goodinson et al., 2009).  Furthermore, Whelan-Goodinson et al. 

(2009) identified that the occurrence of depression was significantly lower for those in 

the first year post-injury than more long-term individuals.  Koponen and colleagues’ 

(2002) retrospective study reported the lifetime prevalence rate for major depression as 

27% among 60 individuals with mixed TBI severity up to 30 years post-injury.  These 

researchers utilised the SCID, and excluded individuals without medical records.  

Furthermore, 17% of these individuals reported the onset of their depression at 10 years 

or more post-injury. 

Finally, Hart and colleagues (2011; 2012) investigated the prevalence of both 

“major” and “minor” depression (i.e., two to four symptoms of depression, with at least 

one core symptom, for a period of at least two weeks), in a group of moderate-severe 

TBI individuals at one (n = 1,570) and two years (n = 1,089) post-injury.  In this large 
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sample, the prevalence of “major” depression was 26% and 22% for “minor” depression 

one year post-injury. A similar prevalence pattern was observed two years post-injury.  

It is notable that approximately 26% of cases at the latter time point were new-onset.  

These prevalence rates are clearly higher than lifetime prevalence rates for depression 

within the general Australian adult community, estimated at 11.6% (Australian Bureau 

of Statistics [ABS], 2007), and higher than the level for samples with multiple non-

neurological trauma (22%: Jorge et al., 2004).  Furthermore, these results underscore the 

chronic or longstanding nature of depression post-TBI, and that vulnerability for 

developing depression extends beyond the first year of recovery.   

Emotional distress post traumatic brain injury - anxiety
2
 

Anxiety symptoms are also very common following TBI (Williams et al., 2003).  

Indeed, anxiety disorders are the second most common subgroup of psychiatric 

diagnoses after depression following TBI (Gould et al., 2011; Whelan-Goodinson et al., 

2009).  However, it has been suggested that anxiety is often overlooked within this 

population for various reasons, including difficulty identifying anxiety symptoms in the 

context of other neurobehavioural sequelae, or the assumption that observed emotional 

reactions are normal in response to trauma (Hiott & Labbate, 2002; Scheutzow & 

Wiercisiewski, 1999; Williams & Evans, 2003).  For example, the most common 

symptoms of post-TBI anxiety include, “free-floating anxiety, fearfulness, intense 

worry, generalised uneasiness, social withdrawal, inter-personal sensitivity and anxiety 

dreams” (Rao & Lyketsos, 2002, p. 60); all of which may be considered understandable 

initial responses to the experience of trauma.  In part, this may explain why anxiety 

disorders have received less attention than depression in the TBI literature.  Fann, 

Katon, Uomoto, and Esselman (1995) observed that anxious individuals with TBI 

                                                 
2
 It is notable that there will be some changes to DSM-IV-TR anxiety diagnoses in the DSM-V.  These 

include: Posttraumatic Stress will be included with other trauma and stressor-related disorders, and 

Obsessive-Compulsive Disorder will be included within a chapter for obsessive compulsive and related 

disorders; rather than within the anxiety disorders category (American Psychiatric Association, 2012b) .  
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presented as more functionally impaired, and perceived their injury related deficits as 

more severe than their less anxious peers, thus highlighting the importance of assessing 

for anxiety.   

As with depression, there are several possible pathways to developing anxiety 

post-TBI.  For example, anxiety may be a premorbid concern for the individual 

(Hibbard et al., 1998; Koponen et al., 2002; Williams et al., 2003).  However, similar to 

depression, research examining the association between pre- and post-injury anxiety has 

revealed mixed findings (Ashman et al., 2004; Whelan-Goodinson et al., 2008).  The 

injury may damage or disrupt neural regions or pathways associated with fear and 

anxiety (e.g., the amygdala and prefrontal cortex: Barlow, 2002b; Beer & Lombardo, 

2007; Quirk, 2007), thus leading to neurologically mediated emotional distress (E. L. 

Moore et al., 2006; Williams et al., 2003; Wise & Rundell, 1999).  Alternatively, 

anxiety may develop as a reaction to the stress and perceived threat involved with the 

experience or consequences of injury (E. L. Moore et al., 2006; Williams & Evans, 

2003; Williams et al., 2003). Similar to depression, there is a trend towards increased 

prevalence of anxiety disorders after the first year post-injury (Whelan-Goodinson et al., 

2009).  As most research on anxiety post-TBI has focused on specific disorders, the 

following review will outline disorders separately (refer to Table 1), corresponding to E. 

L. Moore and colleagues’ review (2006).  

Similar to depression, prevalence rates for anxiety disorders differ.  For 

example, as shown in Table 1, prevalence rates for Generalised Anxiety Disorder 

(GAD) varied from 1.7% to 24%.  Nonetheless, prevalence rates for GAD post-TBI 

typically far exceed prevalence rates within the general Australian community. 
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Table 1 

Prevalence Rates and Methodology of Studies Assessing Anxiety Disorders following Traumatic Brain Injury in Adults 
Anxiety 

Disorder 

Authors Sample 

size 

Injury 

Severity 

Exclusion Criteria Time Since 

Injury 

(average) 

Assessment Method Prevalence 

Rate: 

Current 

(estimated 

lifetime) 

Australian 

Community 

Prevalence: 

12 months 

(lifetime) a 

Generalised 

Anxiety 

Disorder 

(GAD) 

Deb, Lyons, Koutzoukis, Ali, 

& McCarthy (1999)  

164 Mixed 

(82% 

mild) 

Inclusion: TBI 12 months  ICD-10 criteria and the Schedules 

for Clinical Assessment in 

Neuropsychiatry.  

2.5% 2.7% 

(5.9%) 

 Fann, Katon, Uomoto, and 

Esselman (1995) 

50 Mixed Exclusion: Severe cognitive 

impairment precluding participation 

in written and oral questioning.  

2years 8 

months 

DSM-III criteria and the National 

Institute of Mental Health 

Diagnostic Interview Schedule, 

Version III-A.  

24% 

(34%) 

 

 Gould, Ponsford, Johnston, 

and Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild 

TBI 

12 months Structured Clinical Interview for 

the DSM-IV. 

2% 

(1%) 

 

 Hibbard et al. (1998) 100 Mixed Inclusion: at least 12 months post-

injury 

7.6 years Structured Clinical Interview for 

the DSM-IV. 

8% 

(9%) 

 

 Jorge, Robinson, Starkstein, 

and Arndt (1993). 

 

66 Mixed  Excluded: Penetrating head injuries; 

multiple trauma; aphasia 

One month  DSM-III-R criteria and structured 

clinical interview. 

11%  

 Koponen, et al. (2002) 60 Mixed 

 

Exclusion: Premorbid neurological 

illness; post-TBI neurological 

illness not associated with injury; 

insufficient cooperation; 

unavailability of medical records.  

30 years DSM-IV and the Schedules for 

Clinical Assessment in 

Neuropsychiatry. 

1.7% 

(1.7%) 

 

 Whelan-Goodinson, 

Ponsford, and Schönberger 

(2008). 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

14%  

Obsessive-

compulsive 

Disorder 

(OCD) 

Deb, Lyons, Koutzoukis, Ali, 

& McCarthy (1999).  

164 Mixed 

severity 

(82% 

mild) 

Inclusion: TBI 12 months  ICD-10 criteria and the Schedules 

for Clinical Assessment in 

Neuropsychiatry.  

1.6% 1.9% 

(2.8%) 

 Gould, Ponsford, Johnston, 

and Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild 

TBI 

12 months Structured Clinical Interview for 

the DSM-IV. 

1% 

(0%) 

 

 Hibbard et al. (1998) 100 Mixed Inclusion: at least 12 months post-

injury 

7.6 years Structured Clinical Interview for 

the DSM-IV. 

9% 

(15%) 
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Table 1 (continued) 
Anxiety 

Disorder 

Authors Sample 

size 

Injury 

Severity 

Exclusion Criteria Time Since 

Injury 

(average) 

Assessment Method Prevalence 

Rate: 

 

Australian 

Community 

Prevalence:  

OCD 

(continued) 

Hoofien, Gilboa, Vakil, and 

Donovick (2001) 

68 Severe Exclusion: Severe psychiatric 

problems and substance abuse 

14 years Symptom-Checklist-90-Revised 

obsession-compulsion subscale: 

scores greater than the 95th 

percentile in normative data  

29.7% 1.9% 

(2.8%) 

 Whelan-Goodinson, Ponsford, 

and Schönberger (2008) 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

1%  

Social 

Phobia 

Gould, Ponsford, Johnston, and 

Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild TBI 12 months Structured Clinical Interview for 

the DSM-IV. 

2.9% 

(7.8%) 

4.7% 

(10.6%) 

 Koponen, et al. (2002) 60 Mixed 

 

Exclusion: Premorbid neurological 

illness; post-TBI neurological illness 

not associated with injury; 

insufficient cooperation; 

unavailability of medical records.  

30 years DSM-IV and the Schedules for 

Clinical Assessment in 

Neuropsychiatry. 

5.0% 

(6.7%) 

 

 Whelan-Goodinson, Ponsford, 

and Schönberger (2008). 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

6%  

Specific 

Phobia 

Deb, Lyons, Koutzoukis, Ali, 

& McCarthy (1999).  

164 Mixed 

severity 

(82% 

mild) 

Inclusion: TBI 12 months  ICD-10 criteria and the Schedules 

for Clinical Assessment in 

Neuropsychiatry.  

0.8% Unknown 

 Gould, Ponsford, Johnston, and 

Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild TBI 12 months Structured Clinical Interview for 

the DSM-IV. 

6.9% 

(5.9%) 

 

 Koponen, et al. (2002) 60 Mixed 

 

Exclusion: Premorbid neurological 

illness; post-TBI neurological illness 

not associated with injury; 

insufficient cooperation; 

unavailability of medical records.  

30 years DSM-IV and the Schedules for 

Clinical Assessment in 

Neuropsychiatry. 

13.3% 

(16.7%) 

 

 Whelan-Goodinson, Ponsford, 

and Schönberger (2008). 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

7%  

Posttraumatic 

Stress 

Disorder 

(PTSD) 

Bryant & Harvey (1998) 63 Mild Exclude: Taking narcotic analgesia 

(excluding codeine) during the first 

4 weeks post-injury. 

6 months PTSD module of the Composite 

International Diagnostic 

Interview.  

23.8% 6.4% 

(12.2%) 

 Gould, Ponsford, Johnston, and 

Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild TBI 12 months Structured Clinical Interview for 

the DSM-IV. 

12.7% 

(2%) 

 

 Hibbard et al. (1998) 100 Mixed Inclusion: at least 12 months post-

injury 

7.6 years Structured Clinical Interview for 

the DSM-IV. 

10 

(19%) 
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Table 1 (continued) 
Anxiety 

Disorder 

Authors Sample 

size 

Injury 

Severity 

Exclusion Criteria Time Since 

Injury 

(average) 

Assessment Method Prevalence 

Rate: 

 

Australian 

Community 

Prevalence:  

PTSD 

(continued) 

Hoofien, Gilboa, Vakil, and 

Donovick (2001) 

68 Severe Exclusion: Severe psychiatric 

problems and substance abuse 

14 years Post Traumatic Stress Disorder 

Inventory 

14% 6.4% 

(12.2%) 

 H. S. Levin, et al. (2001) 69 Mild- 

moderate 

Exclusion: Penetrating injury; 

premorbid schizophrenia, mental 

deficiency, or TBI; recent treatment 

for substance abuse; blood alcohol 

level over 200 mg/dL upon arrival in 

emergency centre.  

3 months Structured Clinical Interview for 

the DSM-IV.  

13%  

 Whelan-Goodinson, Ponsford, 

and Schönberger (2008). 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

11%  

Panic 

Disorder 

(PD) 

Deb, Lyons, Koutzoukis, Ali, 

& McCarthy (1999).  

164 Mixed 

severity 

(82% 

mild) 

Inclusion: TBI 12 months  ICD-10 criteria and the Schedules 

for Clinical Assessment in 

Neuropsychiatry.  

9% 2.6% 

(5.2%) 

 Fann, Katon, Uomoto, and 

Esselman (1995) 

50 Mixed Exclusion: Severe cognitive 

impairment precluding participation 

in written and oral questioning.  

2years 8 

months 

DSM-III criteria and the National 

Institute of Mental Health 

Diagnostic Interview Schedule, 

Version III-A.  

4% 

(10%) 

 

 Gould, Ponsford, Johnston, and 

Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild TBI 12 months Structured Clinical Interview for 

the DSM-IV. 

2% 

(2%) 

 

 Hibbard et al. (1998) 100 Mixed Inclusion: at least 12 months post-

injury 

7.6 years Structured Clinical Interview for 

the DSM-IV. 

4% 

(14%) 

 

 Koponen, et al. (2002) 60 Mixed 

 

Exclusion: Premorbid neurological 

illness; post-TBI neurological illness 

not associated with injury; 

insufficient cooperation; 

unavailability of medical records.  

30 years DSM-IV and the Schedules for 

Clinical Assessment in 

Neuropsychiatry. 

6.7% 

(8.3%) 

 

 

 

Whelan-Goodinson, Ponsford, 

and Schönberger (2008) 

100 Mixed  Excluded: Previous TBI or 

neurological disorder 

3 years Structured Clinical Interview for 

the DSM-IV. 

6%  

Anxiety 

Disorder 

(Not 

Otherwise 

Specified) 

Gould, Ponsford, Johnston, and 

Schönberger (2011) 

102 Mixed  Exclusion: Uncomplicated mild TBI 12 months Structured Clinical Interview for 

the DSM-IV. 

35.3%  

(5.9%) 

Unknown 

a
 Estimated current prevalence rates within the Australian general community sourced from the Australian Bureau of Statistics (2007)
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Similarly, prevalence rates for Posttraumatic Stress Disorder (PTSD) exceed 

those within the general Australian community irrespective of assessment methodology.  

However, as with depression, symptoms of PTSD overlap with the neurobehavioural 

sequelae of TBI (O'Donnell, Creamer, Bryant, Schnyder, & Shalev, 2003; Stein & 

McAllister, 2009), potentially skewing prevalence rates.  Also, it seems logical that 

rates for PTSD would be higher among TBI samples, as unlike the general Australian 

community, all TBI individuals have experienced some form of trauma. 

Panic disorder was present in a comparable, but slightly elevated rate in TBI 

samples compared to the general community (see Table 1).  Prevalence of Obsessive 

Compulsive Disorder (OCD) and social phobia were comparable to rates within the 

Australian general community, excluding Hoofien et al.’s (2001) study which reported 

substantially higher rates compared to other studies.  It should be noted that Hoofien 

and colleagues utilised a self-report measure to assess OCD symptomology rather than a 

clinical interview.  It is possible that items assessing OCD symptoms reflect cognitive 

problems (e.g., memory impairments and perseveration), rather than anxiety per se 

(Coetzer, 2004).  Given that TBI is likely to increase feelings of self-consciousness and 

worry regarding a lack of understanding from others (E. L. Moore et al., 2006), it is 

surprising that the prevalence of social phobia among TBI samples was only slightly 

higher than in the Australian general community. 

Methodological considerations. 

A key issue concerning the assessment of depression and anxiety is that 

common somatic and neuro-cognitive consequences of TBI overlap with mood 

symptomology (Babin, 2003; Bryant & Harvey, 1998; Rogers & Read, 2007; Williams 

et al., 2003).  As a result, the sequelae of TBI may potentially either ‘mimic’ or ‘mask’ 

psychiatric disorders (van Reekum et al., 2000).  Thus, if the items of assessment tools 
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administered include a large number of these overlapping symptoms, depression or 

anxiety may not be reliably assessed.  For example, Aben, Verhey, Lousberg, Lodder, 

and Honig (2002) concluded that the use of a number of self-report scales for 

diagnosing depression following acquired brain injury (specifically stroke) is 

inappropriate due to large misdiagnosis rates (e.g., 20% with the Hospital Anxiety and 

Depression Scale, and 40% with the BDI).  

Furthermore, considerable heterogeneity is evident both within and between 

research samples.  For example, injury severity often varies within and between studies 

(Rao & Lyketsos, 2002). Length of time since injury also varies markedly between 

studies (see Table 1).  In addition, researchers have utilised differing exclusion criteria.  

For example, some studies exclude individuals with a prior TBI, or blood alcohol level 

of over 200 mg/dL at time of admission (e.g., Levin et al., 2001).  Others studies have 

excluded on the basis of prior psychiatric diagnoses (Kersel et al., 2001).  However, 

given that these premorbid characteristics are common for people with TBI such 

exclusion criteria may diminish the representativeness of the sample, and therefore the 

generalisability of findings.  These differences in methodology make the comparison of 

results between studies challenging.  

In summary, irrespective of methodology, depression and anxiety disorders are a 

common and debilitating consequence of TBI.  The presence of depression and/or 

anxiety is significantly associated with poorer psychosocial reintegration outcomes, 

even after injury related variables and pre-injury psychiatric disorders have been 

controlled for (Whelan-Goodinson et al., 2008).  Thus, it is important to improve our 

understanding of these disorders and their features following TBI.  An enhanced 

understanding of the factors which underlie depression and anxiety can facilitate the 
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development of effective intervention strategies for this population (Cantor et al., 

2005b; Ownsworth & Oei, 1998).  

The series of studies that comprise this thesis investigate factors contributing to 

depression, anxiety and global distress among individuals with TBI more than one year 

post-injury.  A transdiagnostic approach will be adopted, whereby the common factors 

which underlie the development and/or maintenance of emotional distress will be 

explored.  Psychological distress following TBI has been attributed to a complex 

interaction between biological, psychological and social variables (Khan-Bourne & 

Brown, 2003; Ownsworth & Oei, 1998; Williams et al., 2003).  Therefore, the current 

investigation aims to determine the empirical support for a biopsychosocial 

conceptualisation of depression, anxiety and global distress post-TBI.  The following 

sections describe the transdiagnostic approach to depression and anxiety.  Subsequently, 

the rationale for adopting this perspective for an empirical investigation of post-TBI 

depression, anxiety and global distress will be presented.  Finally, transdiagnostic 

biological, psychological, and social and environmental factors relevant to the TBI 

population will be reviewed, with justification for the key factors examined within the 

present research.  

The Transdiagnostic Perspective of Depression and Anxiety 

For at least a decade now many researchers and clinicians have been promoting 

a transdiagnostic conceptualisation of psychiatric disorders within the general 

population. Advocates of the transdiagnostic approach suggest that increasing 

diagnostic categories could mistakenly separate diagnoses which are part of the same 

fundamental syndrome (Barlow et al., 2004; Brown, Chorpita, & Barlow, 1998).  There 

are several arguments supporting a transdiagnostic conceptualisation of depression and 

anxiety.  First, evidence suggests that these disorders share common underlying 
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biological, psychological and social mechanisms.  For example, behavioural genetics 

research has revealed parallel biological vulnerabilities among emotional disorders 

(Eley & Stevenson, 1999; Kendler, 1996), and specific dispositional characteristics have 

been identified as risk factors for both depression and anxiety (Clark, 2005).  On a 

psychological level, specific cognitive and behavioural processes have been identified 

as common to both depression and anxiety disorders (Harvey, Watkins, Mansell, & 

Shafran, 2004; Mansell, Harvey, Watkins, & Shafran, 2008).  Social and environmental 

factors also fit the transdiagnostic profile. For example, stressful life events and lack of 

social support have been associated with both depression and anxiety (Dozois, Seeds, & 

Collins, 2009; Paykel, 2007).  

Second, high comorbidity and commonalities in symptomology between these 

disorders further supports the transdiagnostic conceptualisation of depression and 

anxiety (Barlow et al., 2004; Dozois et al., 2009; Mansell et al., 2008).  For example, 

Brown, Campbell, Lehman, Grisham and Mancill (2001) found that 55% of 1, 272 

currently depressed or anxious patients from the general clinical population had a 

comorbid diagnosis of anxiety or depression with their principal diagnosis.  This 

increased to 76% when lifetime prevalence rates were estimated.  

Third, when provided with diagnosis-specific treatment, there is often a 

reduction in symptomology of the comorbid disorder (Barlow et al., 2004; Mansell et 

al., 2008; Trosper, Buzzella, Bennett, & Ehrenreich, 2009).  This implies that common 

underlying processes have been affected by the treatment intervention (Mansell et al., 

2008).  Therefore, several authors have proposed that the commonalities between these 

disorders outweigh their differences (Allen et al., 2008; Barlow et al., 2004; McEvoy, 

Nathan, & Norton, 2009), and that these disorders may be viewed as belonging to the 

same fundamental syndrome (Trosper et al., 2009).  
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Commonly, psychological treatments designed to ameliorate depression or 

anxiety are specific to the diagnosis for which they have been developed (Dozois et al., 

2009).  In contrast, transdiagnostic (also known as ‘unified’) treatments apply the same 

underlying treatment principles across emotional disorders, without tailoring the 

protocol to specific diagnoses (McEvoy et al., 2009; Wilamowska et al., 2010).  Recent 

research has provided evidence and justification for this approach (Trosper et al., 2009; 

Wilamowska et al., 2010).  For instance, Titov, Gibson, Andrews and McEvoy (2009) 

reported reductions in generalised anxiety and depression symptoms following their 

effective brief internet-based cognitive behavioural treatment for social phobia.  For a 

comprehensive review of transdiagnostic treatment outcome studies, refer to McEvoy, 

et al. (2009). 

The Transdiagnostic Approach and the TBI Population 

Overall, there are several benefits of adopting a transdiagnostic/unified approach 

to understanding depression and anxiety in the TBI population.  By identifying 

transdiagnostic processes contributing to depression and anxiety, more unified and 

efficacious treatment approaches may be developed.  Targeting universal factors 

common to both depression and anxiety may in turn improve the efficacy, 

generalisability, and cost-effectiveness of treatments (Dozois et al., 2009; Mansell et al., 

2008).  In addition, the transdiagnostic approach has been considered appropriate for 

individuals with complex and/or multiple diagnoses (Mansell et al., 2009; Trosper et al., 

2009), as it focuses on maintaining processes across core symptoms rather than discrete 

diagnostic categories (Hyer, 2008).   

Consistent with this perspective, Williams et al. (2003) suggest that individuals 

with TBI are more likely to develop a “syndrome of neurological-emotional reactions 

than a singular form of emotional disturbance” (p. 136).  Specifically, individuals with 
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TBI often display a range of symptoms (e.g., low mood, worry, frustration and 

irritability), which do not fit neatly into a DSM diagnostic category (Fann et al., 2000).  

A broad review of the literature encompassing studies pertaining to emotional distress 

post-TBI revealed three main lines of preliminary support for a transdiagnostic 

conceptualisation of depression and anxiety for TBI (C. Shields nee Gordon & 

Ownsworth, 2010). 

First, there is high comorbidity between depression and anxiety following TBI 

(Bombardier et al., 2010; Gould et al., 2011; Hibbard et al., 2004; Jorge et al., 2004; 

Whelan-Goodinson et al., 2009).  It has been reported that major depression is 

significantly related to anxiety post TBI, with comorbidity between these disorders 

particularly common.  For example, in the first year post-TBI 60-77% of individuals 

who met criteria for major depression also met criteria for a comorbid anxiety disorder 

(Bombardier et al., 2010; Jorge et al., 2004; Jorge, Robinson, Starkstein, et al., 1993; 

Whelan-Goodinson et al., 2009).  The most common anxiety diagnosis tends to be GAD 

(Jorge et al., 2004; Jorge, Robinson, Starkstein, et al., 1993; Whelan-Goodinson et al., 

2009), or anxiety disorder not otherwise specified (Gould et al., 2011).  Overall, rates 

for comorbid depression and anxiety are far higher among TBI samples than the general 

Australian community; with 25-29% of individuals post-TBI presenting with comorbid 

depression and anxiety, compared to 1% 12 month prevalence rates within the 

Australian general population (Australian Bureau of Statistics, 2007; Gould et al., 2011; 

Whelan-Goodinson et al., 2009).  Comorbid depression and anxiety post-TBI has been 

associated with protracted emotional distress, worse functional outcomes, and less 

social contact (Jorge, Robinson, Starkstein, et al., 1993; Rogers & Read, 2007). 

Therefore, a clearer conceptualisation, or working understanding of comorbid disorders 

within this population is of clinical importance.  Overall, such high comorbidity rates 
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lend initial support for the application of the transdiagnostic perspective to facilitate our 

understanding of post-TBI depression and anxiety.  

The second line of evidence for the transdiagnostic approach to understanding 

depression and anxiety post-TBI is similar to that reported in the general population.  

Specifically, interventions tailored to particular emotional disorders have demonstrated 

beneficial treatment effects for other comorbid disorders.  For example, cognitive 

behavioural treatment for social anxiety following acquired brain injury (n = 9/12 with 

TBI) revealed a significant reduction in anxiety and depression symptoms post 

treatment and at one month follow-up (Hodgson, McDonald, Tate, & Gertler, 2005).  

Similarly, a significant decrease in both depression and anxiety-related symptoms was 

observed following an eight week course of sertraline for the treatment of major 

depression 3-24 months following mild TBI (Fann et al., 2000).  Furthermore, Ashman 

et al. (2009) reported a significant reduction in both depression and anxiety symptoms 

for both active and placebo groups following a 10-week controlled trial of sertraline for 

major depression post-TBI (predominantly moderate-severe, with chronicity of 3-34 

years).  These researchers hypothesised that non-specific treatment components, 

namely, regular engagement with a caring practitioner/researcher, was likely to have 

had a significant impact on these individuals’ emotional wellbeing.  Finally, Williams 

and colleagues’ (2003) single case study of cognitive behaviour therapy and neuro-

rehabilitation for OCD and health anxiety revealed clinically significant reductions in 

both depression and anxiety, as well as OCD symptoms upon therapy completion.  

Therefore, it appears likely that components of these interventions were affecting the 

shared underlying mechanisms of anxiety and depression, rather than just the specific 

disorder.  
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Finally, there is some initial support for common neuro-cognitive, psychological 

and social factors underlying depression and anxiety symptoms in this population 

(Cantor et al., 2005b; Finset & Andersson, 2000; Riley, Brennan, & Powell, 2004; 

Rutterford & Wood, 2006).  These factors will be the focus of literature review and 

analyses in subsequent chapters.  

Overall, these three lines of evidence provide some initial support for a 

transdiagnostic approach to understanding depression and anxiety post-TBI.  However, 

similar to the evidence base for the transdiagnostic perspective in the general clinical 

population, this support is largely based upon a synthesis of findings across studies 

(Mansell et al., 2009).  As such, conclusions are weakened by methodological 

differences (e.g., heterogenous sample characteristics and varied measurement 

approaches).  Despite the preliminary evidence, few studies have adopted a 

transdiagnostic approach and specifically examined the same set of variables associated 

with depression and anxiety symptoms post-TBI.  Therefore, the aim of this research is 

to investigate potential common factors associated with depression, anxiety and global 

distress within a singular chronic post-TBI sample.  

Application of the transdiagnostic approach in the current research. 

Several approaches may be adopted when researching the transdiagnostic 

approach to understanding depression and anxiety following TBI.  First, transdiagnostic 

constructs identified within the general clinical population may be identified and 

applied to the TBI population.  However, a concern with this approach is that specific 

factors relevant to individuals with TBI may be neglected.  Second, variables associated 

with both anxiety and depression following TBI may be identified through a review of 

the TBI literature.  However, this approach may overlook important variables within the 

broader transdiagnostic literature, which are yet to be researched following TBI.  For 
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example, egocentrism (operationalised as self-focused attention) has been identified as 

an important transdiagnostic variable within the general clinical population.  Although 

egocentrism or perspective-taking deficits are frequently reported post-TBI, it has 

mainly been explored in relation to social competence rather than as a factor underlying 

emotional distress (Lezak, 1988; Santoro & Spiers, 1994; Whitehouse, 1994).  Thus, a 

combined approach was adopted in the present research, whereby variables chosen for 

this study were selected based upon their established role as transdiagnostic variables 

within the general population and/or their relevance to emotional adjustment in the TBI 

population.   

In part, these transdiagnostic factors may be considered similar to Clark and 

Watson’s (1991) ‘non-specific’ dimensions of symptom distress proposed within their 

earlier tripartite model of anxiety and depression.  These researchers suggest that there 

are both common and unique components to depression and anxiety, with high negative 

affect being shared by depression and anxiety, and specific dimensions for both anxiety 

(i.e., anxiety-related somatic complaints) and depression (i.e., low positive affect) 

(Clark & Watson, 1991; Watson, Clark, et al., 1995; Watson, Weber, et al., 1995).  As 

such, a measure of global affective distress was included within the research to 

encapsulate general negative affectivity common to both depression and anxiety.  

The Biopsychosocial Approach to the Development of Emotional Distress 

The biopsychosocial framework has long been recognised as providing a useful 

classification of factors related to health, functioning, and disability (Engel, 2004; 

World Health Organization [WHO], 2002).  The International Classification of 

Functioning, Disability and Health emphasises that individuals’ level of functioning is 

not simply analogous to their health condition, but involves a dynamic interaction 

between the condition and other contextual factors, particularly environmental and 
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personal factors (WHO, 2001).  Thus, it is unlikely that biological factors alone can 

account for the development of emotional distress following TBI; rather psychosocial 

factors combined with biological vulnerabilities.  This is consistent with both Barlow 

and colleagues’ triple vulnerability model of emotional disorders (Allen et al., 2008; 

Barlow, 2000, 2002a), and Beck’s (2008) psychobiological model of depression.  

Specifically, Barlow and colleagues suggest that genetically inherited traits such as 

neuroticism or behavioural inhibition may underlie a generalised biological 

vulnerability to anxiety and depression.  When this biological vulnerability is combined 

with psychological vulnerabilities (e.g., cognitive appraisals of “uncontrollability”), 

anxiety and/or depressive disorders may develop when triggered in the context of life 

stressors.  Finally, they propose that a third set of specific psychological vulnerabilities 

(e.g., pairing of threat responses in the context of social evaluation) is required for the 

development of specific disorders (e.g., social phobia).  

This is comparable to Beck’s (2008) psychobiological model of depression, 

which proposes that biological vulnerabilities, such as specific genotypes, contribute to 

cognitive biases in information processing, such as attention and interpretation.  These 

cognitive biases are related to neurophysiological processes (e.g., hyperactivity of the 

amygdala), and may be triggered by the experience of significant life events.  The 

experience of life stressors, co-occurring with genetic vulnerabilities and cognitive 

biases, may lead to the development of a negative self-concept (e.g., feelings of 

worthlessness or inadequacy), resulting in the development of depressive 

symptomology.    

Consistent with these biopsychosocial models of health, functioning and 

emotion, the current research adopts a biopsychosocial framework.  Accordingly, the 

broad aim of the present research is to identify the relative and combined contribution of 
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biological (neurocognitive), psychological, and social factors to levels of depression, 

anxiety and global distress among individuals one year or more post-TBI.  Due to the 

large number of potentially important variables within each of these domains, each 

domain will initially be examined separately to allow for sufficient statistical power 

within the analyses, prior to integrating the key variables identified.  Thus, the thesis is 

comprised of three separate, but related empirical studies, prior to a final study 

examining an integration of these factors.  The first study investigates potential 

biological (injury-related) and neurocognitive factors common to depression, anxiety 

and global distress post-TBI (Chapter 2).  This is followed by the examination of 

psychological factors potentially relevant to depression, anxiety and global distress 

post-TBI, with the selection of variables guided by the transdiagnostic perspective 

(Chapter 3).  Also based on the transdiagnostic framework, possible social and 

environmental factors related to depression, anxiety and global distress post-TBI are 

examined, along with their relative contributions to emotional adjustment (Chapter 4).  

It is likely that relationships between these factors across each domain are 

interdependent or have a combined effect on the onset and/or maintenance of emotional 

distress post-TBI (Rao & Lyketsos, 2002; Williams & Evans, 2003).  Therefore, after 

initially investigating the relevance of different factors within each biopsychosocial 

domain, relationships between the biopsychosocial factors and their influence on 

depression, anxiety and global distress post-TBI is examined.  As such, Chapter 5 

integrates the key findings from the preceding chapters, with the aim of developing a 

working transdiagnostic model(s) of depression, anxiety and global distress post-TBI.  

Finally, the clinical implications and limitations of the research will be discussed, with 

recommendations made for future research within this area (Chapter 6).         
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Chapter 2: Study1 – Injury-Related and Neurocognitive Factors Associated With 

Depression, Anxiety and Global Distress Following TBI 

Neurobiology is purported to have an important role in the development and 

maintenance of depression and anxiety within the general population.  Further, it has 

been proposed that depression and anxiety share underlying biological mechanisms 

(Dozois et al., 2009).  If emotional distress post-TBI is neurologically mediated, it could 

be expected that injury and neurocognitive factors would be associated with the 

occurrence and severity of depression and anxiety symptoms.  This chapter provides an  

overview of the evidence concerning the role of the following factors in post-TBI 

emotional distress; 1) injury related factors, including: lesion location, time since injury, 

injury severity and functional status; and 2) neurocognitive factors,  including: 

premorbid intelligence, global cognitive ability, executive functioning, and 

compromised cortico-limbic pathways underlying emotion regulation.  This review will 

provide justification for the empirical analyses aimed at investigating the role of injury-

related and neurocognitive factors in post-TBI depression, anxiety and global distress.      

Injury Related Factors 

Lesion location. 

The experience of depression and anxiety within the general population has been 

linked to changes in specific neural structures such as the hippocampus, amygdala, and 

orbito-frontal cortex (OFC) (Bremner et al., 2002; Lange & Irle, 2004; Szeszko et al., 

1999; Videbech & Ravnkilde, 2004).  Furthermore, hemispheric asymmetry in 

emotional processing has been observed with right hemisphere activation associated 

with negative emotions, including depression, anxiety, and withdrawal behaviours 

(Heller & Nitschke, 1998; Richards, French, & Dowd, 1995; Simon-Thomas, Role, & 
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Knight, 2005), and left hemisphere activation associated with positive emotions and 

approach behaviours (Davidson, 1993; Root, Wong, & Kinsbourne, 2006).  

Given the research evidence supporting the neural correlates of depression and 

anxiety within the general population, it is expected that damage to specific neural 

regions post-TBI would be associated with the development of depression and anxiety.  

However, a review of neuroimaging research investigating the neurobiological 

correlates of depression and anxiety post-TBI largely reveals a lack of consistent 

findings concerning difference in the number and overall volume of focal lesions, brain 

atrophy, and lesion location between individuals with or without post TBI depression 

and/or GAD (Jorge et al., 2004; Jorge, Robinson, Starkstein, et al., 1993; Rao, Munro, 

et al., 2010; Salmond et al., 2006).  For example, Salmond and colleagues (2006) found 

no significant relationship between lateralisation of injury and the level of depressive 

symptoms at approximately six months post-injury.  In contrast, significant 

relationships between left hemisphere lesions and depression, and right hemisphere 

lesions and comorbid depression and GAD have been reported during the first year 

post-TBI (Fedoroff et al., 1992; Jorge et al., 2004; Jorge, Robinson, Starkstein, et al., 

1993).  More recently, Rao and colleagues (Rao, Bertrand, et al., 2010; Rao, Munro, et 

al., 2010) found that new onset depression (i.e., a novel depressive episode post-TBI) 

was associated with frontal subdural haemorrhage on computerized tomography scans 

in the first year post mild TBI, and with reduced grey matter volume in right frontal 

regions, reduced white matter and total volume in the left occipital lobe between three 

and 60 months following mild to severe TBI.  In contrast, Schönberger and colleagues’ 

(2011) structural magnetic resonance imaging study found no relationship between 

lesions to the frontal, temporal, parietal, sublobar and limbic regions, and the experience 

of new onset depressive disorders after mild-severe TBI (chronicity 0.3 – 5.7 years).   
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Overall, lesion location may play a role in depression/anxiety onset, but does not 

appear to adequately account for more long term emotional adjustment (Jorge, 

Robinson, Arndt, et al., 1993; Moldover et al., 2004).  Due to the precise diagnostic 

neuroimaging procedures required to examine lesion location, it was not feasible to 

examine the association between lesion location and depression and anxiety symptoms 

in the current study.  

Injury severity and functional status. 

As with lesion location, a review of the literature identified contradictory 

findings regarding the relationship between injury severity and level of disability (i.e., 

functional status) and depression and anxiety following TBI.  Overall, studies 

investigating the relationship between injury severity and post-TBI depression and 

anxiety have produced inconsistent findings.  This may in part be due to different 

indices employed, including; length of stay in acute care or rehabilitation, length of post 

traumatic amnesia [PTA], and Glasgow Coma Scale [GCS] scores (e.g., Bombardier et 

al., 2010; Gould et al., 2011; Hart et al., 2011).  Furthermore, associations between 

injury severity and mood differ between studies even when using the same index, such 

as GCS (e.g., Glenn, O'Neil-Pirozzi, Goldstein, Burke, & Jacob, 2001; Gould et al., 

2011).  A notable finding is that injury severity (i.e., self-reported loss of consciousness) 

has been associated with the presence of comorbid Axis I disorders (Hibbard et al., 

1998).  Given the importance of comorbidity in the transdiagnostic model, injury 

severity will be investigated as a potential predictor of depression and anxiety within the 

current study, and examined as a possible covariate in subsequent analyses.    

A review of the literature also revealed inconsistent findings regarding the 

relationship between the experience of depression and anxiety post-TBI and level of 

disability/functional status using a broad range of measures, including: Glasgow 
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Outcome Scores [GOS], Mayo-Portland Adaptability Inventory [MPAI], Disability 

Rating Scale [DRS], Sickness Impact Profile [SIP], Functional Independence Measure 

[FIM], and European Quality of Life measure [EQ-5D]) (Anson & Ponsford, 2006a; 

Bombardier et al., 2010; Douglas & Spellacy, 2000; Hart et al., 2011; Malec, Brown, 

Moessner, Stump, & Monahan, 2010; Ponsford, Draper, & Schönberger, 2008).  In part, 

this may be due to different individuals involved in the rating of the person’s 

functioning.  Specifically, some measures were only designed to be self-rated (e.g., 

SIP), whilst others are both self-rated and rated independently by a family member (e.g., 

MPAI), or by a clinician/doctor (e.g., DRS).  A review of the literature revealed 

inconsistent findings concerning the association between objective measures of 

disability and mood post-TBI.  For example, some studies have found lower scores on 

the GOS (or GOS-Extended) to be significantly associated with depression and/or 

anxiety (e.g., McCleary et al., 1998; Ponsford et al., 2008; Schönberger, Ponsford, 

Gould, & Johnston, 2011), whilst other studies have found no significant relationship 

with mood (e.g., Salmond et al., 2006).   Fewer studies utilised subjective measures of 

functional ability when examining factors related to mood post-TBI.  However, these 

studies have more consistently found a significant relationship between increased self-

reported disability and poorer emotional adjustment (e.g., Bombardier et al., 2010; 

Malec et al., 2010; Malec, Testa, Rush, Brown, & Moessner, 2007; Ownsworth et al., 

2011).  For example, Malec and colleagues’ (2010)  model of depression post-TBI, 

describes the relationship between self-appraised ability and depression as 

“bidirectional (i.e., perceptions of more severe disability lead to more severe depression, 

which in turn, potentiate, more negative self-appraisal)” (p. 1089).   

In part, this may be explained by how one perceives his/her level of impairment 

when completing self-report measures of functioning, highlighting the importance of 
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individuals’ degree of self-awareness.  For example, a number of researchers have 

suggested that compared to severe TBI, individuals with mild to moderate TBI are more 

likely to experience feelings of hopelessness, vulnerability, and concern about their 

future, resulting in depression and anxiety (e.g., Malec et al., 2007; Moldover et al., 

2004; van Reekum et al., 2000).  These researchers suggest that individuals with more 

severe injuries may not be as aware of the degree, or implications of their impairments, 

and therefore experience less distress.  Furthermore, research has indicated a strong 

association between greater perceived impairment and more severe depression 

symptoms, with this relationship being particularly evident for individuals who 

overestimated their disability compared to the ratings of a significant other, such as 

clinical staff  (Malec et al., 2010; Malec et al., 2007).  Taken together, these studies 

highlight the importance of examining the relationship between perceived impairment 

and the development of emotional distress post-TBI.  It is important to note that 

perceived impairment has been linked to both neuro-cognitive and psychological factors 

post-TBI; however for the purpose of this research perceived impairment is 

conceptualised as an injury-related/neuro-cognitive factor. 

Neurocognitive Factors 

Premorbid intelligence. 

It is not only current cognitive functioning that must be taken into consideration 

when examining the impact of neurocognitive factors on post-TBI emotional 

adjustment, but also pre-injury cognitive ability.  Specifically, cognitive reserve theory 

(Stern, 2002, 2009) suggests that individuals with higher premorbid IQ may experience 

greater cognitive efficiency, be better able to utilise other neural circuits through 

compensation, or adopt alternate cognitive strategies to cope emotionally in the face of 

neurological changes observed during aging and dementia.  The hypothesised protective 
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function of cognitive reserve has also been observed in the general population, wherein 

lower childhood intelligence has been associated with the later development, severity, 

chronicity, and comorbidity of depression and anxiety in a longitudinal birth cohort 

study (n = 1,037), after controlling for childhood socioeconomic status (Koenen et al., 

2009).  As such, if cognitive reserve is a protective factor it is assumed that individuals 

with a higher premorbid IQ would experience fewer depression and anxiety symptoms 

post-TBI.  

 Premorbid IQ is often estimated following TBI using either years of education 

or word pronunciation tests such as the National Adult Reading Test (NART: Nelson & 

Willison, 1991).  Although it has been suggested that reading tests may underestimate 

premorbid intellectual functioning (Morris, Wilson, Dunn, & Teasdale, 2005), they are 

universally utilised for estimation purposes.  The rationale behind these tests is that 

there is typically a robust relationship between word pronunciation and IQ, and that 

word pronunciation is relatively resistant to the cognitive declines associated with 

neurological disorders (Lezak, Howieson, Loring, Hannay, & Fischer, 2004) .  There is 

some preliminary evidence supporting this premise within the TBI population (Anson & 

Ponsford, 2006a; MacGregor, Dougherty, & Galarneau, 2012; Salmond et al., 2006).  

Using the NART, Salmond and colleagues (2006) found that depressed individuals with 

moderate to severe TBI had significantly lower estimated pre-morbid IQ than those who 

were not classified as depressed based upon cut-off scores on the Beck Depression 

Inventory.  Similarly, Anson and Ponsford (2006a) reported that higher premorbid IQ 

(as assessed by the NART) was associated with fewer symptoms of both depression and 

anxiety.  More recently, MacGregor et al. (2012) observed that higher scores on the 

Armed Forces Qualifications Test were associated with better mental health outcomes 

(i.e., fewer diagnoses of depression, anxiety, adjustment disorder or substance abuse) 
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following combat-related mild traumatic brain injury.  Therefore, premorbid IQ is an 

important neurocognitive factor to investigate in a transdiagnostic approach to 

understanding emotional distress post TBI.         

Global cognitive ability and executive functioning. 

It is well known that depression and anxiety can impact upon cognitive 

functioning within the general clinical population.  Often these impairments are 

considered to result from neurobiological changes and /or dysfunction associated with 

the disorder.  For example, the experience of depressive episodes has been associated 

with a reduction in hippocampal volume (see, Videbech & Ravnkilde, 2004 for a 

review).  Accordingly, memory functioning is often impaired for individuals with 

depression (e.g., Basso et al., 2007; Rude, Hertel, Jarrold, Covich, & Hedlund, 1999).  

Meta-analytical findings  (McDermott & Ebmeier, 2009; Veiel, 1997) revealed that 

depression is most consistently associated with impaired episodic memory, processing 

speed, cognitive efficiency, mental flexibility and adaptive reasoning.  This global-

diffuse pattern of cognitive impairment has been likened to that often observed 

following TBI, particularly pre-frontal damage (Veiel, 1997).  Furthermore, comorbid 

depression and anxiety has been associated with greater cognitive impairment than a 

diagnosis of depression only, and is related to impairments in executive functioning, 

cognitive flexibility, visual scanning, and psychomotor speed (Basso et al., 2007).  

Deficits in executive functioning may interfere with individuals’ ability to plan future 

behaviours, respond appropriately to behavioural or emotional inputs, and flexibly shift 

between problem-solving strategies.  This may, in turn, affect how they function in 

important emotional and social domains (Baune et al., 2010).    

Individuals with a TBI commonly display neurocognitive impairments in the 

areas of memory, attention, concentration, and executive function (Ponsford, 1995).  
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Therefore, if emotional distress arises from acquired cognitive impairments, levels of 

depression and anxiety are expected to be associated with neurocognitive test 

performance post-TBI.  However, as with many biological and neurocognitive factors, 

the findings concerning this relationship are mixed.  For example, some researchers 

have reported no significant difference in global cognitive ability between individuals 

with depression and/or anxiety, and those without a psychiatric diagnosis following TBI 

(Jorge et al., 2004; Jorge, Robinson, Starkstein, et al., 1993).  However, these 

researchers operationalised global cognitive ability as scores on the Mini Mental State 

Exam (MMSE), which is considered to lack sensitivity to TBI related cognitive deficits 

(Gaber, 2008; Srivastava et al., 2006).  Using a more comprehensive assessment battery, 

Rapoport, McCullagh, Shammi and Feinstein (2005) found that depressed individuals 

approximately 4 - 16 months post mild to moderate TBI displayed significantly poorer 

processing speed, memory ability (i.e., working and verbal), and executive functioning 

(i.e., poorer set-shifting and greater perseveration on the Wisconsin Card Sort Test 

[WCST]) compared to non-depressed TBI individuals.  Similarly, Jorge et al. (2004) 

found that perseverative errors on the WCST and poorer divided attention and 

alternating sequencing (Trails B/A ratio) differentiated between depressed and non-

depressed mild – severe TBI samples three months post-injury.  In addition, Rao, 

Munro, et al. (2010) found that new onset depression between 3 – 60 months post mild 

to severe TBI was associated with poorer memory ability (verbal and visual), and poorer 

performance on a measure of cognitive flexibility and error self-regulation/inhibition 

(Trails B).  In contrast, Rao, Bertrand, et al. (2010) found no significant association 

between new onset depression in the first year post mild TBI, and a comparable 

selection of cognitive tests assessing memory, attention, visuo-spatial abilities, and 

executive functioning.   
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Fann, Uomoto, and Katon’s (2001) nonrandomised, single-blind, placebo run-in 

study investigated cognitive performance after an eight week sertraline treatment for 

depression.  The group consisted of 15 mildly injured individuals less than two years 

post-injury.  Improvements were observed in general cognitive efficiency, as well as 

immediate and delayed non-verbal and verbal memory.  However, no improvement was 

observed in vocabulary, or executive functioning (as assessed by verbal fluency).  These 

improvements coincided with a significant reduction in depression symptoms.  

Together, these results suggest that deficits in some cognitive domains may contribute 

to, or be exacerbated by negative emotion following injury.  Overall, there is a paucity 

of research examining the association between cognitive functioning and anxiety post-

TBI.  The few studies which have looked at this relationship (generally as a secondary 

aim) have found an association between greater anxiety symptoms and deficits in 

attention, memory, and executive functioning (see, E. L. Moore et al., 2006).   

In summary, this section highlights that many areas of cognitive function may be 

related to depression and anxiety post-TBI, including: premorbid cognitive ability, 

processing speed, memory, and executive functioning.  As such, individuals’ broader 

neuropsychological profile warrants investigation as transdiagnostic factors related to 

depression and anxiety post-TBI.  

Compromised cortico-limbic pathways and emotion regulation. 

A key factor proposed to contribute to the development of depression and 

anxiety in the general clinical population is a chronic inability to regulate negative 

emotion (Hofmann, Sawyer, Fang, & Asnaani, 2012; Lévesque et al., 2003).  Indeed, 

emotion regulation has been considered a major transdiagnostic factor contributing to 

our understanding of depression and anxiety (Aldao & Nolen-Hoeksema, 2010; Barlow 

et al., 2004).  Emotion regulation is defined as the “cognitive and behavioural processes 
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that act to change the frequency, intensity, duration, and expression of the experienced 

emotion” (Trosper et al., 2009, p. 237).  Studies within the TBI population have 

indicated that depressed and/or anxious individuals with TBI have difficulty managing 

different aspects of their emotional functioning, including frustration, sadness and 

worry (Jorge et al., 2004; Seel et al., 2003; Tateno, Jorge, & Robinson, 2003).  

Specific neural regions are found to be associated with emotion regulation in 

neuroimaging studies (Ghashghaei, Hilgetag, & Barbas, 2007; Lévesque et al., 2003).  

In particular, neural pathways connecting the amygdala and pre-frontal regions are 

considered the ‘emotion generation-regulation circuit’ (Ghashghaei et al., 2007).  

Deficits in emotion regulation may therefore be related damage to these areas, or 

disruption to the connective neural pathways (Beauregard, Paquette, & Lévesque, 

2006).  Pre-frontal regions involved include the orbitofrontal, dorsolateral, dorsomedial, 

and anterior cingulate cortices (Banks, Eddy, Angstadt, Nathan, & Phan, 2007; 

Davidson, Putnam, & Larson, 2000; Lévesque et al., 2003).  Furthermore, these regions 

of the cortico-limbic pathway have reciprocal connections and are believed to play an 

important role in the development of emotional distress (A. T. Beck, 2008; Goldapple et 

al., 2004; Southwick, Vythilingam, & Charney, 2005). 

First, the limbic system is involved in the production and appraisal of emotions, 

and emotional memory (A. T. Beck, 2008; LeDoux, 1996).  Hence, amygdala 

hyperactivity has been associated with emotional reactivity, negativity, and depression 

(Davidson et al., 2000; Siegle, Thompson, Carter, Steinhauer, & Thase, 2007).  Second, 

the prefrontal cortex (PFC) is involved in reappraising the affective nature of stimuli, 

and the top-down cognitive control of the limbic system, and regulation of negative 

emotion (Banks et al., 2007; A. T. Beck, 2008).  Thus, consistent with A. T. Beck’s 

(2008) psychobiological model of depression, emotional distress has been attributed to 
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an overactive amygdala, predisposing individuals to negative cognitive biases, coupled 

with an under-active or dysregulated PFC.  As a consequence, the PFC provides limited 

reappraisals of the negative prepotent responses of the amygdala (Quirk & Beer, 2006).  

Difficulty down-regulating negative emotion may be of particular relevance to 

individuals after TBI, as the PFC is especially vulnerable to TBI (T. L. Bennett & 

Raymond, 1997; Gennarelli, 1987; Gentry, Godersky, & Thompson, 1988; Levin, 

Williams, Eisenberg, High Jr, & Guinto Jr, 1992; Stuss, 2011). 

The PFC is also involved in executive functioning (Grafman & Litvan, 1999; 

Stuss, 2011).  The PFC consists of subdivisions which differ both structurally and 

functionally, and subregions have dissociable executive functions.  Specifically, lateral 

regions of the PFC (i.e., the dorsolateral PFC [DLPFC]) are the principal neural regions 

associated with ‘cool’ executive function (EF) tasks.  Cool EF tasks involve logical 

non-emotive processes, such as planning and reasoning.  In contrast, ventral regions of 

the PFC (i.e., ventromedial PFC [VmPFC] and orbitofrontal PFC [OFC]) predominantly 

mediate ‘hot’ EFs.  Hot EF involve emotion and motivational processes, which in turn 

influence decision making, social behaviour and the regulation of emotion (Chan, 

Shum, Toulopoulou, & Chen, 2008; Goel & Dolan, 2003; Grafman & Litvan, 1999; 

Stuss, 2011).  Although the lateral and ventral regions of the PFC are connected, they 

differ in regards to their connections with other neural regions.   

The ventral regions (expressly the OFC) have strong direct connections to the 

amygdala (Yechiam, Busemeyer, Stout, & Bechara, 2005), which support their 

involvement in hot EF tasks.  Two common hot EF tasks are reversal learning and the 

Iowa Gambling Task (IGT).  Reversal learning tasks are believed to involve fronto-

striatal circuits, especially the OFC (see, Yechiam et al.).  Thus, reversal learning does 

not appear to recruit the amygdala.  It is proposed that the IGT represents real-life 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         37 

decision making when the consequences are uncertain (Bechara, 2007).  Several studies 

have indicated that the IGT involves numerous frontal regions, including ventral and 

lateral regions (predominantly ventral), and the amygdala (Bechara, Damasio, Damasio, 

& Anderson, 1994; Bechara, Tranel, & Hindes, 1999; Brand, Grabenhorst, Starcke, 

Vanderkerckhove, & Markowitsch, 2007; Fellows & Farah, 2005).  Therefore, it 

appears that the IGT recruits similar neural circuitry to that which is involved in the 

experience, regulation, and reappraisal of emotion.  This is consistent with the somatic 

marker hypothesis (Bechara & Damasio, 2005; Bechara, Damasio, & Damasio, 2000), 

which emphasises the importance of emotions in the process of decision making.  As 

such, it is proposed that impaired performance (i.e., poor decision making) on the IGT 

may potentially reflect disruption to these neural pathways, and thus be related to 

difficulties with emotion regulation, and associated depression, and anxiety symptoms.      

Several studies utilising the IGT in non-TBI samples support this proposition.  

For example, Haaland and Landrø (2007) compared individuals with borderline 

personality disorder (wherein emotion dysregulation is a core component) and 

community controls on the IGT.  Individuals with borderline personality disorder made 

significantly fewer advantageous choices overall compared to the control group.  

Similarly, Must and colleagues (2006) found preferences for higher reward decks in a 

group of medicated outpatients with major depression, compared to healthy controls.  

Riskier behaviours resulting in poorer performance has also been associated with 

negative affect and trait anxiety among undergraduate students (Miu, Heilman, & 

Houser, 2008; Suhr & Tsanadis, 2007).    

In the TBI literature, Levine and colleagues’ (2005) study provides some initial 

support regarding the relationship between poor performance on a gambling task 

(Bechara et al., 1994) and difficulties with ‘self-regulation’.  Specifically, these 
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researchers reported that poorer performance on a computerised gambling task was 

significantly related to difficulties with behavioural and emotional skills on the 

Dysexecutive Questionnaire (both self- and other-rated); in a group of 71 individuals 

one year post mild- severe TBI.  However, it is notable that this relationship was only 

significant for performance at the mid-way point of the task (i.e., Block 3).  These 

researchers did not examine depression and anxiety in relation to IGT performance 

within their study.  Furthermore, they excluded individuals with a history of 

‘significant’ psychiatric disorders or substance abuse.  Given the prevalence of 

premorbid mental health issues in this population, the representativeness of their sample 

and generalisability of these findings is uncertain.  

The Iowa Gambling Task and TBI Research. 

Patients with lesions to the VmPFC have also been found to select significantly 

more cards from ‘bad’ decks, compared to non-injured controls.  Specifically, 

individuals with VmPFC damage have a tendency to prefer decks with high immediate 

reward (Bechara et al., 1994; Bechara, Tranel, & Damasio, 2000).  In addition, 

individuals with VmPFC damage tend to perform more poorly on the IGT than 

individuals with brain injuries localised to other neural regions, including occipital, 

temporal and dorsolateral frontal regions (Bechara et al., 1994).  These results indicate 

that more effective IGT performance requires recruitment of the VmPFC region.  More 

recent studies indicate that IGT performance recruits brain regions other than the 

VmPFC, including lateral prefrontal regions (Busemeyer & Stout, 2002; Lawrence, 

Jollant, O'Daly, Zelaya, & Phillips, 2009).  Therefore, it seems that although the IGT is 

sensitive to impaired VmPFC functioning, the task is limited by its specificity.  This 

may be due to the complexity of the task, which requires the recruitment of multiple 

neural regions during performance.  
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Busemeyer and Stout (2002) propose that IGT performance represents a 

complex interaction between cognitive, motivational, and response processes.  These 

researchers found that the ‘expectancy-valence learning model’ provided the best fit in 

accounting for IGT performance among healthy controls, individuals with Huntington’s 

disease, and individuals with Parkinson’s disease.  This model explains performance on 

the IGT according to three specific component processes; 1) Motivation:  individuals 

may feel greater motivation towards reward and place smaller emphasis on losses, 2) 

Recency (learning-rate): individuals may have a tendency to focus upon more recent 

experiences rather than taking past experience into account, and 3) Choice consistency 

(response-sensitivity): individuals may respond inconsistently as they become 

disinterested or tired.  Utilising the expectancy-valence learning model, Yechiam, 

Busemeyer, Stout, and Bechara (2005) found that individuals with damage to the 

VmPFC paid significantly more attention to recent compared to past experience (i.e. 

these individuals had difficulty learning from the task), and were significantly more 

likely to make inconsistent or erratic card choices.  In summary, although the IGT may 

not be specific to VmPFC activation, explicit parameters derived from cognitive 

decision making theory may be examined to increase the sensitivity of the IGT for 

assessing the integrity of the cortico-limbic pathway. Furthermore, existing evidence 

indicates that this task is likely to recruit the neural circuitry involved in emotion 

processing and regulation.    

Biological and Neurocognitive Factors – Summary, Aims and Hypotheses 

The broad aim of the first study was to identify injury-related and 

neurocognitive factors that are common to depression and anxiety symptomatology, as 

well as global distress post-TBI.  Based on the literature, it was hypothesised that higher 

levels of depression, anxiety and global distress would be associated with lower 
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premorbid IQ, increased self-reported impairment and poorer performance across a 

range of cognitive tasks (i.e., cool executive functioning: cognitive flexibility and 

behaviour regulation, and hot executive functioning: the recency parameter on the IGT). 

The relative importance of these variables (i.e., significant unique variance) in 

accounting for level of depression, anxiety and global distress represented an 

exploratory component of the study.   

Method 

Participants 

Participants were recruited from a pool of 142 individuals with TBI who 

previously participated in a prospective longitudinal study investigating hospital 

transition outcomes following acquired brain injury (Nalder, Fleming, Foster, et al., 

2012; Nalder, Fleming, Cornwell, et al., 2012).
 3

  These individuals were recruited over 

a three year period from a brain injury rehabilitation unit (BIRU) and acute 

neurosciences ward at a major metropolitan hospital in Brisbane, Australia.  Inclusion 

criteria for the broader project included: 1) medical diagnosis of TBI, 2) aged 18 to 65 

years, 3) hospitalised for at least four days, 4) discharged to a home/community setting 

rather than another hospital or residential care facility, 5) displayed the cognitive 

capacity to provide informed consent, and 6) had sufficient communication skills to 

participate in an interview.  Cognitive and communication skills were assessed by 

treating rehabilitation staff (e.g., occupational therapist).  Participants from the broader 

sample were eligible for the current study if: 1) their injury occurred at least 12 months 

prior, 2) they lived within a four hour drive of the metropolitan area to enable face-to-

face assessment, and 3) had the capacity to undertake neuropsychological testing (i.e., 

absence of severe behavioural disturbance).  

                                                 
3
 The same participant group completed each of the studies.  Therefore, the participant section will not be 

repeated in detail within the method section for subsequent chapters.  
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Of the broader sample of 142 participants with TBI, 53 agreed to participate in 

the current study, and one individual was recruited through the social network of 

another participant.  Of the 89 who did not participate, 61 were not eligible or did not 

participate for the following reasons: 42 were not contactable at their most recent 

address, 14 lived outside the geographical area, and five were ineligible due to a history 

of severe behavioural disturbance.  Twenty-eight individuals were eligible but declined 

to participate.  The current participant group was significantly older (p < .01), contained 

significantly more males (p = .03), and sustained significantly more severe injuries (p < 

.001) than the group of TBI individuals who did not take part in the study (n = 89).  The 

groups did not differ in length of hospital stay or cause of TBI (p > .05).  As described 

in Appendix A, the groups did not differ in their level of depression or anxiety 

symptoms between discharge and six months post-discharge.  Refer to Table 2.1 for 

demographic and injury-related characteristics of the current sample.  

Materials and Procedure 

Ethical clearance was granted by both hospital (HREC/10/QPAH/19) and 

university human research ethics committees (PSY/C3/10/HREC).  Demographic and 

injury-related data were collected via previous records (sourced from medical reports 

and client report) and current client report.  Potential participants were identified by the 

research assistants working on the Australian Research Council (ARC) Project: 

Determinants of Successful Community Transition for Individuals with Acquired Brain 

Injury and their Families.  An introductory letter regarding the present research was 

posted inviting potential participants to take part in the study.  Included in the letter was 

a brief form (‘tick box’) indicating their preference to be contacted (i.e., “I do not wish 

to be contacted regarding this project”, or “I would like to know more about this 

project”), along with a reply paid envelope.   
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Table 2.1 

Demographic and Injury-Related Characteristics of the TBI Sample (n = 54) 

Variable TBI group 

M (SD), range; N (%) 

Age (years) 42.5 (13.62), 19-66 

Gender (male) 38 (70.4%) 

Education (years) 13.17 (3.12), 6-21 

Country of birth 

     Australia 

     New Zealand 

     Africa 

     South America 

     Papua New Guinea 

     United Kingdom 

     Israel 

     Thailand 

 

42 (77.8%) 

3 (5.6%) 

2 (3.7%) 

2 (3.7%) 

1 (1.9%) 

2 (3.7%) 

1 (1.9%) 

1 (1.9%) 

Relationship status (at injury) 

     Married 

     In a relationship 

     Single 

 

24 (44.4%) 

10 (18.5%) 

20 (37%) 

Relationship status (current) 

     Married 

     In a relationship 

     Single 

 

22 (40.7%) 

14 (25.9%) 

18 (33.3%) 

Previous psychological history (self-reported)
a
 25 (46.3%) 

Resides in metropolitan area
b
  26 (48.1%) 

Time Since Injury (months) 36.87 (13.11), 12-65 

a 
Previous psychological history was assessed conservatively. A positive history was recorded if the 

individual endorsed  the question, “Was there a time in your life prior to your accident, in which 

something bothered you to the extent that it caused you significant distress, or impacted on your work, 

studies, family or social life, or other important area for you?” (see question 1, Appendix B), based upon 

the DSM-IV’s (American Psychiatric Association, 2004) criteria for a psychological disorder.   
b
 Metropolitan area of is based upon definitions within the Australian standard geographical classification 

(Australian Bureau of Statistics, 2011). 
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Table 2.1  

Demographic and Injury-Related Characteristics of the Sample (Continued) 

Variable TBI group 

M (SD), range; N (%) 

Occupational status (at injury) 

     30 + Hrs per week 

     <30 Hrs per week 

     Student 

     Unemployed 

 

42 (77.8%) 

7 (13.0%) 

2 (3.7%) 

2 (3.7%) 

Occupational status (current) 

     30 + Hrs per week 

     <30 Hrs per week 

     Student 

     Unemployed 

 

27 (50.0%) 

12 (22.2%) 

1 (1.9%) 

14 (25.9%) 

Ward (BIRU/Acute Neurosciences, n = 53)
c
 38 (70.4%)/15 (27.8%) 

Length of hospital stay (days) 67.35 (47.53), 4-189 

GCS (initial) 9.64 (4.10), 3-15 

PTA (days) 29.37 (25.73), 0.5-123 

Cause of Injury 

     Traffic related 

     Fall 

     Assault 

     Sporting injury 

     Other (unknown) 

 

26 (48.1%) 

13 (24.1%) 

5 (9.3%) 

8 (14.8%) 

2 (3.8%) 

Note: BIRU = Brain Injury Rehabilitation Unit; GCS = Glasgow Coma Scale; PTA = Post Traumatic 

Amnesia.  
c 

One participant was recruited through the social network of another participant within the study. This 

individual was hospitalised at the BIRU.  
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As neurocognitive impairments such as poor short term memory are common following 

TBI, and may impede some individuals’ ability to indicate their desire to participate, a 

follow-up telephone call was provided within 2 - 4 weeks after the mail-out. 

Individuals who either expressed interest, or had not responded to the initial 

mail-out were contacted by telephone.  Further information regarding the project was 

then provided verbally if the individual expressed interest in participating in the project.  

In addition, the researcher asked the participant whether they had a family member or 

caregiver who they would like to nominate to complete the Dysexecutive Questionnaire.  

After participants provided informed consent, data were collected over two sessions.  

The order of the two sessions varied between participants according to their preference 

regarding whether they wanted to meet the researcher in person initially (i.e., session 

one: neurocognitive testing and questionnaires) or were comfortable completing initial 

questionnaires over the telephone (i.e., session two: questionnaires).  Participants were 

provided with a unique participant number that was used to link data from session one 

to the individual’s contact information, and session one and two data.  Fifty individuals 

completed both sessions of data collection, with a median of 14 days between session 

one and two.  Four participants did not fully complete the data collection, due to work 

commitments, being non-contactable, and due to the Brisbane floods.  These 

participants will be described in greater detail within the relevant sections of the thesis.    

Session one included psychological and neuropsychological tests administered at 

the person’s home or workplace.  The individual was encouraged to choose a place and 

time that would be conducive to neuropsychological testing (i.e., a quiet environment, 

and a time of day when they would feel refreshed and would not be disturbed).  

Neurocognitive assessments included:  the National Adult Reading Test – Revised 

(NART-II: Nelson & Willison, 1991), Repeatable Battery for the Assessment of 
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Neuropsychological Status (RBANS: Randolphs, 1998), Controlled Oral Word 

Association Test (FAS: Benton & Hamsher, 1976), Trail Making Test (TMT: Army 

Individual Test Battery, 1944), Letter-Number Sequencing (LNSQ: Wechsler, 2008), 

and the Iowa Gambling Task (IGT: Bechara et al., 1994; Bechara, Tranel, et al., 2000).  

To ensure that results from the cognitive test battery were not confounded by order 

effects (Shum, O'Gorman, & Myors, 2006), each of the six tests were assigned a 

number.  A random number sequence (1-6) was generated for each participant using the 

internet program Random Number Generator (Haahr, 1998), and guided test 

administration order.  Neurocognitive tests were administered according to published 

instructions.  Participants were provided with the opportunity for rest breaks when 

required (i.e., between tests).  Nine individuals requested a written summary of 

individual feedback on their neurocognitive performance.   

During session one the participant also completed a set of self-report 

questionnaires.  These were completed independently or were read aloud by the 

researcher, dependent upon the preference of the participant.  Questionnaires included: 

the Depression Anxiety and Stress Scales 21 (DASS 21: Lovibond & Lovibond, 1995), 

Brief Symptom Inventory 18 (BSI 18: Derogatis, 2001), Difficulties in Emotion 

Regulation Scale (DERS: Gratz & Roemer, 2004), World Health Organisation’s 

Alcohol Use Disorders Identification Test (AUDIT: Babor, Higgins-Biddle, Saunders, 

& Monteiro, 2001), and Dysexecutive Questionnaire (DEX: Wilson, Alderman, 

Burgess, Emslie, & Evans, 1996).  Participants were invited to nominate a significant 

other to complete the independent-rater version of the DEX.  Thirty-four caregivers 

agreed to participate in the study (mean age of 48.2 years [SD = 2.37 years]).  Of the 34 

participating caregivers, 28 (82.4%) were female.  The relationship to the TBI 

participant included: spouse or partner (n = 21), mother (n = 6), friend (n = 4), father (n 
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= 1), sister (n = 1), and daughter (n = 1).  Finally, participants with TBI completed a 

brief interview regarding their psychological history (see Appendix B).  Total 

assessment time for session one ranged between 1.5 to 2.5 hours.  

Session two included a set of questionnaires that were completed either over the 

telephone or face-to-face at the individuals’ home, dependent upon the participant’s 

preference.  Questionnaires included the Appraisal of Threat and Avoidance 

Questionnaire (ATAQ: Riley et al., 2004), Head Injury Semantic Differential Scale III 

(HISD-III: Tyerman, 1997), Penn State Worry Questionnaire (PSWQ: Meyer, Miller, 

Metzger, & Borkovec, 1990), The Significant Other Scale, short questionnaire version 

(SOS: Power, Champion, & Aris, 1988), a modified version of the Schedule of Recent 

Experience (SRE: Rahe, 1975), Self-Focus Sentence Completion (SFSC: Exner Jr, 

1973), and a re-administration of the DERS (Gratz & Roemer, 2004).  These 

psychosocial measures will be described in more detail in Chapters 3 and 4.  Total 

assessment time for session two was 1 to 2 hours. 

Materials – Study One. 

Injury-related factors. 

Injury severity.  

Injury related information, including length of hospital stay and injury severity 

were obtained from medical records during the prior ARC project.  Injury severity was 

classified as mild, moderate, severe, or very severe.  Classification was based upon 

either the individuals’ length of post traumatic amnesia (PTA), or Glasgow Coma Scale 

(GCS: Teasdale & Jennett, 1974), dependent upon data available.  Where both indices 

were available the more severe of the two was used to classify the participants’ level of 

injury severity.  Interpretation guidelines are as follows: mild (PTA < 1 hour, or GCS ≥ 

13), moderate (PTA 1 – 24 hours, or GCS 9 – 12), severe (PTA 1 – 7 days, or GCS ≤ 8), 
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and very severe (PTA > 7 days) (Khan et al., 2003; Rimel, Giordani, Barth, & Jane, 

1982; Russell & Nathan, 1946).  PTA and GCS are both standard, universally accepted 

tools for rating injury severity post-TBI (Lezak et al., 2004; Teasdale & Jennett, 1974), 

and are commonly used within TBI research (e.g., Anson & Ponsford, 2006a; 

Bombardier et al., 2010; Jorge & Robinson, 2003; Seel et al., 2003).   

Functional status. 

The Dysexecutive Questionnaire (DEX: Wilson et al., 1996) was selected as a 

measure of self-perceived functional status within the current study due to its relevance 

to the sequelae of TBI (i.e., specific behavioural, emotional and cognitive problems), 

and because it provides an ecological assessment of executive functioning.  The DEX is 

a 20-item measure which assesses dysexecutive problems, including difficulties with 

emotions, personality, motivation, behaviour and cognition (Burgess, Alderman, Evans, 

Emslie, & Wilson, 1998).  Items are rated on a five-point Likert-scale (ranging from 0 = 

“Never” to 4 = “Very often”), with higher scores indicating greater dysexecutive 

problems.  Self- and independent-rated versions are available.  The discrepancy between 

self and other scores provides an index of ‘insight’ or self-awareness (Burgess et al., 

1998), with greater divergence (i.e.,  positive scores indicate greater impairment as rated 

by the caregiver) indicative of poorer insight.  Where available, a caregiver of a person 

with TBI also completed the independent-rater version of the DEX (n = 34).  Several 

factor structures of the DEX have been identified (e.g., Bodenburg & Dopslaff, 2008; 

Chan & Bode, 2008).  More recently, Simblett and Bateman’s (2011) Rasch analysis 

identified three factors: 1) Behavioural-Emotional Self-regulation (e.g., “Finds it hard to 

stop repeating saying or doing things once started”); 2) Metacognition (e.g., “Is unaware 

of, or unconcerned about, how others feel about his/her behaviour”); and 3) Executive 

Cognition (e.g., Has difficulty thinking ahead or planning for the future”).  These 
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factors, as well as the standard total DEX score, were used within the present study.  

See Appendix C for psychometric properties of the DEX.   

Neurocognitive factors. 

Estimated premorbid intelligence. 

Premorbid intelligence was estimated through the National Adult Reading Test – 

Revised (NART-II: Nelson & Willison, 1991).  The NART- II consists of a set of 50 

phonetically irregular English words, which vary in their frequency of use.  The 

participant is required to read each word aloud, with responses scored as correct or 

incorrect.  The total error score is then converted to a standard score (M = 100, SD = 15) 

according to the guidelines presented in the NART-II manual (Nelson & Willison, 

1991).  Greater scores are considered indicative of higher premorbid IQ.  The NART-II 

has been regarded as superior to demographic variables when estimating premorbid IQ 

following temporal and frontal lobe lesions (Bright, Jaldow, & Kopelman, 2002) when 

pre-existing literacy problems are not present, and is commonly used within TBI 

research (e.g., Anson & Ponsford, 2006a; Salmond et al., 2006).  See Appendix C for 

psychometric properties of the NART-II.     

Global cognitive ability and executive functioning. 

Participants completed the Repeatable Battery for the Assessment of 

Neuropsychological Status (RBANS: Randolphs, 1998).  The RBANS includes 12 

subtests, assessing one of five cognitive domains.  The domains (and subtests) are as 

follows: Immediate Memory (list learning and story memory), Visuospatial/ 

Constructional ability (figure copy and line orientation), Language (picture naming and 

semantic fluency), Attention (digit span and coding), and Delayed Memory (list recall, 

list recognition, story memory, and figure recall).  Scores from each subtest contribute 

to a total domain score, and an overall scale total.  All scores are converted to age-based 
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standardised Index scores (M = 100, SD = 15).  Age-based norms are available for 

individuals 20 – 89 years of age.  However, research has indicated that standardised 

scores (i.e., 20 to 39 years) may also be appropriate to use, ‘with caution’, for males 

aged 18 to 20 (Strunk, Sutton, & Skadeland, 2010).  In order to administer the same 

neuropsychological assessment battery across participants, age-based norms for 20 to 39 

years olds were applied to a single male participant aged 19 years in the current study.  

The degree of test difficulty is suitable for assessment with normal adults and 

individuals with moderate to severe neurocognitive impairment (Randolphs, 1998).  

Although the RBANS was originally developed for use within the dementia population 

(Randolphs, 1998), it has been used with TBI groups (e.g., Smiegielski, Bergquist, & 

Malec, 2001; Terryberry-Spohr, Gordon, & List, 2000).   See Appendix C for 

psychometric properties of the RBANS.  

Participants completed two measures of cool executive functioning, the FAS 

(Benton & Hamsher, 1976), and Trail Making Test (TMT: Army Individual Test 

Battery, 1944).  The FAS is a measure of verbal fluency, in which participants are 

required to produce words following a specific phonemic rule (Benton & Hamsher, 

1976).  Phonemic fluency tasks require the recruitment of various executive functions 

including; planning, self-monitoring, initiation, inhibition, and goal attainment (Henry 

& Crawford, 2004; Stuss & Levine, 2002).  Hence, poor performance on tasks of verbal 

fluency post-TBI are believed to primarily reflect deficits in executive control (Henry & 

Crawford, 2004).  The FAS was chosen to assess ‘cool’ executive functioning in the 

proposed research due to its sensitivity to lateral PFC damage (Stuss et al., 1998).  Age-

adjusted Z scores (M = 0.00, SD = 1.00) were calculated using normative data for use in 

the analyses (Raskin & Rearick, 1996; Tombaugh, Kozak, & Rees, 1999).   
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The TMT includes two tests of visual scanning which require participants to 

draw lines connecting circles pseudo- randomly printed across a page, according to 

specific rules (Lezak et al., 2004).  The TMT-A requires participants to connect 

sequentially numbered circles (i.e., 1, 2, 3, …).  The second more complex task (TMT-

B) requires participants to alternate between consecutive numbers and letters (e.g., 1, A, 

2, B, 3, C, …).  Each task must be completed as quickly as possible without the person 

lifting the pencil from the sheet of paper.  According to research, the TMT taps various 

executive functions, including; task switching, visual attention, divided attention, 

mental flexibility, and inhibition , as well as motor speed and control (Lezak et al., 

2004; Stuss & Levine, 2002) .  Five TMT indices were used within the current study: 1) 

seconds to complete Trails A, 2) seconds to complete Trails B, 3) number of errors 

made on Trails B, 4) ratio of Trails B/Trails A (%), and 5) Trails B – Trails A.  The 

latter two indices are believed to be more representative of the cognitive skills required 

to complete Trails B (i.e., divided attention and alternating sequencing) (Strauss, 

Sherman, & Spreen, 2006).  Age-adjusted Z scores (M = 0.00, SD = 1.00) were 

calculated for all indices, excluding number of errors on Trails B, according to 

published norms (Spreen & Strauss, 1998; Strauss et al., 2006).   The TMT was chosen 

to assess ‘cool’ executive functioning in the proposed research due to its sensitivity to 

lateral PFC damage.  In particular, Stuss and colleagues’ (2001) lesion study revealed 

that individuals with dorsolateral PFC lesions were the most impaired on TMT-B (i.e., 

more errors).
4
  

Compromised cortico-limbic pathways and emotion regulation. 

Participants completed a computerised version of the IGT (Bechara et al., 1994; 

Bechara, Tranel, et al., 2000) on a Dell Latitude E6400 laptop.  Participants were 

                                                 
4
 Time to complete TMT-B was not sensitive to DLPFC lesions when corrected for performance on 

TMT-A. Instead, number of errors has been found to be sensitive to DLPFC damage (Stuss et al., 2001; 

Stuss & Levine, 2002).  
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provided $2000 play money to start the game, and were instructed to win as much 

money, or lose as little money as possible.  Over 100 trials, participants were required to 

choose a card from one of four decks.  Each deck differs in its ratio of financial rewards 

versus losses.  Overall, decks A and B offer larger wins, but larger losses, resulting in 

net loss.  In contrast, decks C and D offer smaller wins, with smaller losses, resulting in 

an overall net gain (Bechara et al., 1994).  Each deck contains 60 cards. The participant 

is able to select cards from any deck, and is unaware of the number of cards required to 

complete the task. 

The computerised IGT generates standardised T scores (M = 50, SD = 10), 

adjusted for age, gender and years of education.  This is calculated by totalling the 

number of cards selected from advantageous decks (C and D) minus the number of 

cards selected from disadvantageous decks (A and B).  Lower net total scores indicate 

poorer performance. Specifically, T scores ≤ 39 are considered to be in the “impaired” 

range, 40 – 44 the “below average” range, and ≥ 45 the “non-impaired” range (Bechara, 

2007).  Overall, the IGT is commonly used in TBI research (e.g., Bonatti et al., 2008; 

Levine et al., 2005; Sigurdardottir, Jerstad, Andelic, Roe, & Schanke, 2010; Van Noordt 

& Good, 2011).  Research has also indicated that the IGT is sensitive to TBI.  

Specifically, IGT performance differentiated between individuals with a TBI and 

healthy controls (Bonatti et al., 2008), and poorer performance has been associated with 

increasing injury severity among individuals with mild head injuries (Van Noordt & 

Good, 2011).  This is consistent with the majority of research demonstrating the 

construct validity of the IGT; however, there is limited research investigating the 

reliability of the IGT, which is likely due to the influence of practice effects common to 

assessments of executive function (see, Buelow & Suhr, 2009 for a review).  
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 In addition to standard indices (i.e., T scores and total money won), expectancy-

valence model parameters for the Iowa Gambling Task were calculated using MatLab 

R2012a (MathWorks, 2012).
5
  Formulae for the parameters were derived from 

Busemeyer and Stout (2002).  The three parameters include Recency, Motivation, and 

Choice Consistency (Yechiam, Veinott, Busemeyer, & Stout, 2007).  Recency (ɸ) 

entails calculating the degree to which past versus recent card choices influence deck 

selection (i.e., learning-rate).  Scores range from 0 to 1, with lower scores indicating 

greater consideration of past outcomes on current decision making.  The Motivation (W) 

parameter examines the degree to which attention to rewards versus losses influences 

deck selection.  Scores range from 0 to 1, with scores below 0.5 indicative of greater 

attention to losses than gains and above 0.5 suggestive of greater attention to gains 

compared to losses. Finally, Choice Consistency (ɵ) reflects the degree to which 

participants consistently follow expected deck selections (i.e., rather than random 

selections).  Scores range from -5 to 5, with negative scores signifying reduced choice 

consistency across deck selections, which is potentially indicative of increasing fatigue 

or disinterest (Busemeyer & Stout, 2002; Yechiam et al., 2005).  

Previous research has indicated that working memory and substance use are 

associated with IGT performance (e.g., Barry & Petry, 2008; Bechara & Martin, 2004).  

As both working memory deficits and substance use are relatively common among the 

TBI population, a preliminary analysis was used to determine whether these need to be 

partialled out in the IGT analyses.  Therefore, participants completed the LNSQ 

                                                 
5
 T scores include a total net T, as well as T scores for each block of 20 cards (i.e., five blocks).  Research 

has indicated that the first two blocks represent decision making under ambiguous circumstances; whilst, 

the remaining blocks represent the development of learning and strategy use (i.e., when the ‘risks’ are 

known), and as such all indices should be considered when investigating IGT performance (Brand, 

Recknor, Grabenhorst, & Bechara, 2007; Buelow & Suhr, 2009).  
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(Wechsler, 2008) and the AUDIT (Babor et al., 2001).
6
 The LNSQ involves auditory 

attention and working memory.  Participants are read a string of letters and numbers.  

There are 10 items, with three trials per item.  The length of the string increases across 

trials from item 1 (2; e.g., “2 – B”) to item 10 (8; e.g., “6 – P – 7 – S – 2 – N – 9 – A”).  

Each letter or digit is read at a rate of one per second.  The participant is required to 

repeat back the letters and numbers according to a particular rule.  Specifically, numbers 

are to be repeated first, in order, starting with the lowest number.  Then, letters are 

repeated in alphabetical order.  Responses are scored as correct (“1”) or incorrect (“0”).  

The test is discontinued once the participant has responded with three incorrect answers 

within the one item. Total raw scores are converted to age-adjusted Scaled scores (M = 

10, SD = 3) (Wechsler, 2008).  Scaled scores were used within the current analyses.  

The LNSQ has been found to be sensitive to the effects of TBI, with poorer 

performance related to increasing injury severity (Donders, Tulsky, & Shu, 2001).   

The AUDIT is a brief 10-item screening questionnaire which assesses alcohol 

dependence, hazardous and harmful drinking.  Items are rated along a five-point Likert 

scale (ranging from 0 to 4), with a total score of eight or more indicative of hazardous 

drinking (Babor et al., 2001).  The AUDIT has demonstrated adequate reliability (refer 

to Appendix C), and has been used with the TBI population (Baguley et al., 1997; 

Ponsford, Whelan-Goodinson, & Bahar-Fuchs, 2007).   

Depression, anxiety and global distress. 

As previously outlined, the terms “depression” and “depression symptoms”, and 

“anxiety” and “anxiety symptoms” are used interchangeably throughout the thesis, 

however, these terms refer to symptoms and not diagnostic categories in the context of 

                                                 
6
 The Human Research Ethics Committee deemed the administration of the World Health Organisation’s 

Alcohol, Smoking and Substance Involvement Screening Test as inappropriate due to the potential 

implications of asking and recording information regarding participants’ illicit behaviours. As such, 

individuals were assessed for alcohol use only.  
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the research.  Participants completed two main outcome measures for the study: the 

DASS 21 (Lovibond & Lovibond, 1995) and BSI 18 (Derogatis, 2001).
7
  The DASS 21 

is a measure of negative emotional states, and is based upon the original 42 item version 

(Lovibond & Lovibond).  The DASS 21 includes three 7-item subscales; depression, 

anxiety, and stress.  Participants rate the extent to which each item has applied to them 

over the past week on a 4-point Likert scale (ranging from 0 = “Did not apply to me at 

all” to 3 = “Applied to me very much, or most of the time”).  Item scores for each 

subscale are summed and multiplied by two to create a total subscale score.  Higher 

overall scores indicate greater severity of emotional distress.  Although the DASS 21 is 

commonly used within TBI research (e.g., Bradbury et al., 2008; Meares et al., 2006), 

the anxiety subscale has demonstrated inadequate reliability within this population 

(refer to Appendix C: Ownsworth, Little, Turner, Hawkes, & Shum, 2008).  Therefore, 

only the depression subscale of the DASS 21 was used within the current study.  

Example items include: “I couldn’t seem to experience any positive feeling at all”, and 

“I felt that life was meaningless”.    

The BSI 18 assesses emotional distress, and is based upon the Symptom 

Checklist-90 (Derogatis, 1975).  The BSI 18 includes three 6-item subscales; 

somatisation, anxiety, and depression.  Each question requires participants to rate their 

level of distress over the past week.  Scores are rated along a 5-point Likert scale 

(ranging from 0 = “not at all” to 4 = “extremely often”), with higher scores indicating 

greater distress.  T scores may be calculated for the BSI 18, however these were 

developed for general community or cancer populations, not TBI (Derogatis, 2001).  As 

such, consistent with prior TBI research continuous raw scores were used within the 

analyses (Meachen, Hanks, Millis, & Rapport, 2008), with T scores only used to 

                                                 
7
 Self-report measures of emotional distress (i.e., BSI 18 and DASS 21) were used as the dependent 

variable for each of the four studies, and will not be described again in detail in subsequent chapters.  
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classify participants as within the clinical versus non-clinical range to allow for 

description regarding the prevalence of clinically elevated depression, anxiety and 

global distress (e.g., L. E. Carlson et al., 2004).  Subscale scores are combined to 

calculate an overall Global Severity Index (GSI).  Consistent with the tripartite model of 

depression and anxiety (Clark & Watson, 1991), the GSI provided a measure of general 

affective distress within the current study.   

In addition, the anxiety subscale of the BSI 18 was used as the key measure of 

anxiety.  The items from the anxiety subscale of the BSI 18 typically do not reflect 

musculoskeletal symptoms common to both anxiety and TBI sequelae.  For example, 

anxiety items include questions regarding “nervousness or shakiness inside”, feeling 

“suddenly scared for no reason”, and “feeling fearful”.  The Symptom Checklist 90 has 

been used extensively with this population (e.g., Bradbury et al., 2008; Satz et al., 

1998).  The BSI 18 has more recently been used in TBI research, and has shown good to 

excellent reliability for the anxiety subscale and GSI (Meachen et al., 2008), and is 

recommended as a core measures of psychological status post-TBI (Wilde et al., 2010).  

Given the item content and demonstrated reliability, the BSI 18 subscale was considered 

an appropriate measure of anxiety symptoms for this population.  Psychometric 

properties of the BSI 18 are summarised in Appendix C.   

Design and Analyses 

Data Screening and Assumptions 

All analyses were conducted using SPSS Version 21 (IBM, 2012).  Prior to 

analyses, all variables were examined for accuracy of data entry, missing values, and 

assumptions of inferential statistics (Tabachnick & Fidell, 2007), where necessary 

transformations (i.e., square root or Log10) were performed in order to meet the 

assumptions of normality.  Two participants were excluded from Study 1 as they 
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declined to complete the neurocognitive assessment component of the research (n = 52).  

In preparation for Study 1’s analyses a Missing Values Analyses was conducted.  Three 

cases (5.8%) were missing data on the RBANS, FAS and TMT, four (7.7%) were 

missing data on the LNSQ, five (9.6%) were missing data on the NART, one (1.9%) 

was missing data on the DEX, three (5.8%) were missing injury severity information, 

and two (3.8%) were missing information regarding premorbid psychiatric history.  The 

Expectation – Maximisation algorithm was applied with 100 iterations to the data set.  

The results of this analysis indicated that data “missing at random” could be inferred, 

Little’s MCAR test, χ
2 

(255) = 266.70, p = .29.  Missing data were imputed using the 

Multiple Imputation method with five imputations as recommended by Rubin (1996; 

see also Sinharay, Stern, & Russell, 2001), with results reported using pooled data when 

supported by the software.  Alternatively, a single imputed data set was applied for 

certain analyses, and will be identified within the results section of the study. 

For the IGT, parameters derived from the expectancy-valence model 

(Busemeyer & Stout, 2002) were calculated using MatLab R2012a (MathWorks, 2012).  

Prior to conducting inferential statistics using these parameters, the fit of the model for 

the TBI group was investigated (Busemeyer & Stout, 2002; Yechiam et al., 2007).  

Specifically, the log-likelihood scores between the expectancy-valence model and a 

baseline model were compared.  The baseline model represents a statistically derived 

solution which holds probabilities constant, and does not consider the process of 

learning or other variations in deck selection as a result of experience across trials.  The 

expectancy-valence model is considered a better fit than the baseline model if it 

explains changes in deck selection over time based upon learning-rate or other trial-by-

trial factors (Yechiam et al., 2007).  Results revealed the expectancy-valence model 

provided a better fit than the baseline model in 67.3% of cases (mean G
2 

= 15.76, SD = 
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29.75).  However, a Z test for proportions revealed that the percentage of cases 

demonstrating a better fit than the baseline model was not greater than would be 

expected by chance (i.e., 50% of cases) at α = .05 level.  As such, these parameters must 

be interpreted with caution.  

Analyses 

Following data screening procedures (Tabachnick & Fidell, 2007), descriptive 

analyses were conducted for neurocognitive and self-report variables (i.e., DASS 21, 

BSI 18, DEX, and AUDIT).  Reliability analyses (i.e., Cronbach’s alpha) were also 

completed for the self-report measures.  Next, preliminary correlational analyses 

examined whether any demographic or injury-related variables were significantly 

associated with key outcome measures (i.e., DASS 21 depression subscale, BSI 18 

anxiety subscale, and the Global Severity Index).  These possible covariates included: 

age, gender, marital status, length of hospital stay, years of education, residing in the 

Brisbane metropolitan area, cause of injury, and premorbid psychological history.  

Premorbid psychiatric history was assessed conservatively.  Specifically, a positive 

history was recorded if the individual endorsed  the question; “Was there a time in your 

life prior to your accident, in which something bothered you to the extent that it caused 

you significant distress, or impacted on your work, studies, family or social life, or other 

important area for you?” (see question 1, Appendix B), based upon the DSM-IV 

(American Psychiatric Association, 2004) criteria for a psychological disorder.  This 

was deemed more appropriate given the potential prevalence of undiagnosed 

psychological disorders pre-TBI (Whelan-Goodinson et al., 2009).      

Following the preliminary correlational analyses, a second set of correlational 

analyses was conducted to investigate hypothesised associations between injury and 

neurocognitive variables and mood, whilst partialling out the effects of any previously 
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identified covariates.  Given the large number of independent variables (IVs), this more 

conservative approach to the correlational analyses meant that the correlations between 

the key IVs and dependent variables were not confounded by the covariates.  In 

addition, such an approach helped to maintain what is generally considered an 

acceptable IV to participant ratio for subsequent regression analyses (1:10, Ownsworth 

& McKenna, 2004).  Alpha was set at p < .05 as the risk of Type II error was considered 

as important to minimise as Type I; however, due to multiple comparisons the effect 

sizes were also taken into consideration in the interpretation of results.
8
  Finally, 

hierarchical regression analyses were conducted, partialling out the effects of any 

covariates, in order to investigate the relative contribution of key injury and 

neurocognitive variables to depression, anxiety and global distress.  Inspection of the 

Beta weights and associated t-tests revealed the relative importance of injury-related 

and neurocognitive factors in the prediction of emotional distress. 

Results 

Preliminary Analyses 

Descriptive statistics for neurocognitive variables. 

 Table 2.2 presents the descriptive statistics for the neurocognitive status of the 

sample compared to normative data.  Raw scores presented are from the original non-

imputed data set, and the age-adjusted/normative scores are drawn from a single 

imputed data set.  As can be seen from Table 2.2, participants’ estimated premorbid IQ 

ranged from “extremely impaired” to “superior”.  However, it is notable that only one 

participant scored below the “borderline range” (i.e., under 70), and English was their 

second language.  As this data point did not influence the overall pattern of results, this 

extreme score was retained within the analyses.   

                                                 
8
 For these reasons the alpha level (p < .05) and assessment of effect sizes will be applied across each of 

the subsequent studies.  
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Table 2.2  

Summary of Raw and Age-Adjusted Means, Standard Deviations and Range for 

Neurocognitive Variables 
Cognitive Assessment Raw Scores Age-Adjusted (Normative) 

Mean (SD) Range Mean (SD) Range 

NART – II (Standard Score) -- -- 99.72 (13.29) 53 - 126 

RBANS: Immediate Memory (Index Score) -- -- 84.51 (19.49) 40 - 126 

RBANS: Visuospatial (Index Score) -- -- 91.10 (17.28) 62 - 126 

RBANS: Language (Index Score) -- -- 93.63 (14.30) 51 - 132 

RBANS: Attention (Index Score) -- -- 83.09 (18.99) 49 - 138 

RBANS: Delayed Memory (Index Score) -- -- 90.29 (15.71) 56 - 134 

RBANS: Total (Index Score) -- -- 84.60 (14.37) 55 - 120 

FAS (Total correct / Z Score) 33.98 (10.98) 12 - 71 -.78 (1.09) -4.52 – 2.45 

FAS (Total errors / Z Score) 2.82 (2.35) 0 – 11 -.60 (1.42)  -5.50 – 1.09 

TMT – A (Total Seconds / Z Score) 29.73 (13.43) 13 - 72 .12 (1.25)  -3.48 – 1.93 

TMT – B (Total Seconds / Z Score) 68.07 (27.54) 21.80 – 133.90 .08 (1.22) -3.80 – 2.32 

TMT – B minus A (Z Score) -- -- -.47 (1.51) -5.44 – 1.77 

TMT – B/A (%) (Z Score) -- -- -.17 (1.19) -3.12 – 2.50 

LNSQ (Total correct / Scaled Score) 18.65 (3.81) 3 - 26 9.28 (2.88) 1 - 18 

IGT – Net Total (T Score) -- -- 49.83 (7.86) 35 - 70 

IGT – Block 1 (T Score) -- -- 48.23 (9.54) 19 – 81 

IGT – Block 2 (T Score) -- -- 50.50 (9.17) 30 - 75 

IGT – Block 3 (T Score) -- -- 48.79 (10.07) 25 - 70 

IGT – Block 4 ( T Score) -- -- 50.10 (10.18) 23 - 69 

IGT – Block 5 (T Score) -- -- 49.83 (12.63) 19 - 83 

IGT – Total Money ($) -538.65 

(1196.41) 

-2325.00 – 

2425.00 

-- -- 

Motivation (W) .52 (.28) 0.0 – 1.00 -- -- 

Choice Consistency (ɵ) .24 (2.79) -5.00 – 5.00 -- -- 

Note: NART-II = National Adult Reading Test – II; RBANS = Repeatable Battery for the Assessment of 

Neuropsychological Status; FAS = Controlled Oral Word Association Test; TMT = Trail Making Test; 

LNSQ = Letter-Number Sequencing; IGT = Iowa Gambling Task. 
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Overall, the group’s estimated premorbid IQ was comparable to the normal population 

(wherein the approximate M = 100, and SD = 15).   

The TBI sample’s current cognitive functioning according to the RBANS varied 

between the “extremely impaired” and “very superior” range.  Overall, the group 

performed more poorly than age-matched norms across all subscales and total score on 

the RBANS.  In particular, on average, the TBI sample performed more than one 

standard deviation below the normative data on tasks involving immediate memory and 

attention.  In addition, the group performed more poorly compared to age-matched 

normative samples on tasks of cool executive functioning assessing verbal fluency, 

divided attention, and alternating sequencing (i.e., FAS, TMT B minus A, and TMT 

B/A [%]).  However, the TBI sample’s average performance on these tasks was within 

the “normal” range (i.e., within one standard deviation of the mean).   

Floor effects were evident for total errors on Trails B.  Errors ranged from 0 to 5, 

with 30 (58%) individuals making no errors on the task.  As such, this variable was 

transformed into a dichotomous variable (0 = “no error” vs. 1 = “errors”) for future 

analyses.  Working memory performance (i.e., LNSQ) varied between the “extremely 

impaired” and the “very superior” range.  Overall, the group performed comparably to 

age-matched norms on this task.   

On the IGT (Net Total T), three (6%) individuals performed in the “impaired” 

range, and nine (17%) individuals performed in the “below average” range.  All other 

participants performed within the “non-impaired” range (n = 40, 77%).  Overall, the 

group performed comparably to a normative sample matched across age, gender, and 

years of education.  Floor effects were evident for the Recency parameter, with 24 

individuals (46%) scoring 0 on this measure.  As such, this parameter was transformed 

into a dichotomous variable using a median split (median = .01, 0 = “Takes past 
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experience into account” and 1 = “More heavily influenced by recent experience”) for 

future analyses.  

Descriptive statistics for self-report measures. 

 Table 2.3 presents the descriptive statistics and reliability coefficients for 

measures of mood, self- and caregiver-reported functional status, and alcohol use (i.e., 

DASS 21, BSI 18, DEX and AUDIT) from a single imputed data set.  Table 4 also 

includes the frequency of clinically elevated symptoms for this group.  Clinically 

elevated was classified when individuals’ scores reflected “mild” levels of 

symptomology and above on the DASS 21 (Lovibond & Lovibond, 1995).  For the BSI 

18, clinically elevated was considered as T ≥ 63. Comorbidity for the BSI 18 within the 

current research was classified as a GSI T ≥ 63, or both depression and anxiety T ≥ 63, 

consistent with Derogatis’ (2001) cut-off for a “positive risk or case”.  As can be seen in 

the Table, depression symptoms were more common than anxiety symptoms for the 

sample, according to both the DASS 21 and BSI 18.  Comorbidity for the group ranged 

between 13% and 21%.    

In regards to reliability, all measures demonstrated good to excellent internal 

consistency across all subscales and total scores (all α > .77; refer to Table 4) 

(Robinson, Shaver, & Wrightsman, 1991).  The corresponding subscales of the DASS 

21 and BSI 18 were highly correlated implying the two measures tapped the same 

psychological construct, (Depression subscales, r = .88, p < .001; Anxiety subscales, r = 

.76, p < .001; Total scores, r = .90, p < .001).  Although both DASS 21 and BSI 18 data 

were collected, analyses were conducted according to the original operationalisation of 

depression (i.e., DASS 21 depression score), and anxiety (i.e., BSI 18 anxiety subscale) 

to avoid redundancy.    
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Table 2.3 

Summary of Frequency of Clinically Elevated Symptoms, Means, Standard Deviation, 

Range and Cronbach’s Alpha for Self-Report Measures  

Scale Clinical Range 

n (%) 

Mean (SD) Range Cronbach’s 

alpha 

Depression Anxiety and Stress Scales 21     

Depression subscale 20 (38.5%) 7.54 (7.85) 0 – 34  .89 

Anxiety subscale 11 (21.2%) 4.98 (7.47) 0 – 40 .88 

Stress subscale 18 (34.6%) 11.13 (9.09) 0 – 32 .89 

Total -- 23.65 (20.76) 0 - 102 .93 

Comorbid depression and anxiety 11 (21.2%) -- -- -- 

Brief Symptom Inventory 18     

Depression subscale 11 (20.4%) 3.72 (3.92) 0 – 15  .86 

Anxiety subscale 6 (11.1%) 3.28 (4.02) 0 – 20 .85 

Somatisation subscale 6 (11.1%) 2.50 (3.11) 0 – 14 .77 

Global Severity Index 6 (11.1%) 9.50 (9.55) 0 – 49  .91 

Comorbid depression and anxiety 7 (13.0%) -- -- -- 

Dysexecutive Questionnaire     

Executive Cognition  5.24 (3.55) 0 – 14  .75 

Behavioural & Emotional Self-

Regulation 

 7.03 (5.69) 0 – 21 .84 

Metacognition  5.64 (4.37) 0 - 17 .79 

Total  20.97 (14.84) 0 - 61 .93 

Dysexecutive Questionnaire (caregiver report, n = 34) 24.06 (20.10) 1 - 66 .96 

Dysexecutive Questionnaire discrepancy
a
 (n = 34) 1.00 (19.11) - 38 - 43 -- 

Alcohol Use Disorders Identification Test  6.25 (7.57) 0 - 35 .90 

Note: dashes indicate the data is not available  
a
 Dysexecutive Questionnaire discrepancy score = caregiver minus participant score.  Therefore, a score 

of 0 would indicate no difference in self- versus other-ratings.  Positive scores indicate greater 

impairment as rated by the caregiver, and negative scores reflect greater self-reported impairment by the 

participant.  
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Overall, the current sample’s level of impairment according to the DEX was in 

the “typical” range for a patient group.  In general, caregivers (n = 34) rated 

participants’ current functional status as similar to, but slightly more impaired than self-

ratings on the DEX (Wilson et al., 1996).  Eighteen participants rated themselves as 

more impaired than the ratings of their caregiver (M = -13.17, SD = 9.77), and sixteen 

participants rated themselves as less impaired than the ratings of their caregiver (M = 

16.94, SD = 13.55).  Overall, participant and caregiver ratings on the DEX were 

significantly positively correlated (r = .46, p = .005), indicating a moderate to large 

effect.      

Current alcohol use was examined using cut-off scores of 8 – 15 representing 

“medium level alcohol problems”, and 16 and above as indicative of “high levels of 

alcohol problems” (Babor et al., 2001; W. R. Miller, Zweben, DiClemente, & 

Rychtarik, 1992).  Ten (19%) individuals reported “medium level alcohol problems”, 

and six (12%) individuals reported “high levels of alcohol problems”.   

Preliminary Correlational Analyses Investigating Potential Covariates and Mood 

Pooled bivariate correlations between possible covariates and measures of mood 

were based upon a multiple imputation dataset.  In addition, LNSQ and AUDIT scores 

were included to investigate whether these variables would impact upon the possible 

relationship between IGT performance and mood.  A medium significant correlation 

was evident between depression and metro area (r = .32, p < .05).  Specifically, 

individuals residing within the metropolitan area reported greater depression symptoms 

compared to individuals living within rural regions and outside the metropolitan area.  

In addition, greater alcohol use was associated with increased self-reported global 

distress (r = .31, p < .05).  There were no other significant correlations.   
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Correlational Analyses Investigating the Associations between Functional Status, 

Neurocognitive Variables and Mood 

Table 2.4 presents the bivariate and partial correlations between functional 

status, neurocognitive variables, and measures of mood.  Metro area was partialled out 

of the depression analyses, and alcohol use was partialled out of the Global Severity 

Index analyses.  As SPSS21 does not support the use of pooled data when including a 

control variable within correlational analyses, reported results were based upon a single 

imputed data.  One outlier had an undue influence on the association between the 

RBANS attention subscale and both the depression and Global Severity Index analyses 

and was removed from these analyses.   

As can be seen in Table 2.4, moderate to large positive correlations were 

observed between current self-perceived functioning and depression, anxiety, and global 

distress.  In particular, behavioural and emotional self-regulation on the DEX was 

associated with all three outcome measures.  Greater difficulty with executive cognition 

was associated with more depression and global distress, representing moderate effects.  

A moderate significant positive correlation was also observed between caregiver-rated 

functional status (total DEX) and depression.  Higher premorbid IQ (i.e., NART) was 

significantly associated with greater anxiety and global distress, representing moderate 

effects.  Better attentional ability was significantly moderately correlated with greater 

depression and global distress.  Finally, greater errors on Trails B were significantly 

moderately correlated with increased anxiety symptoms.     
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Table 2.4  

Summary of Correlations between Injury-Related, Neurocognitive Variables and Mood  
 DASS - D BSI - A BSI - GSI 

Functional Status     

DEX – Executive Cognition .37**  .25 .30*  

DEX – Behavioural and Emotional Self-

Regulation 

.50***  .34*  .38**  

DEX – Metacognition .24 .11 .15 

DEX – Total .42**  .26 .29*  

DEX- Caregiver Total (n = 34) .36* .16 .17 

DEX – Discrepancy
a
 (n = 34) -.04 -.08 -.13 

Estimated Premorbid IQ 

NART .19 .39** .36** 

Current Cognitive Functioning  

RBANS – Immediate Memory .04 .25 .23 

RBANS – Visuospatial .19 .12 .13 

RBANS – Language -.01 .12 .04 

RBANS – Attention .33*  .13 .30*  

RBANS – Delayed Memory .07 -.03 .11 

RBANS – Total Score .19 .25 .24 

Cool Executive Functioning    

FAS (Z score) -.03 .26 .19 

FAS errors (Z score) .08 -.11 -.04 

TMT – A (Z score)
b
 -.03 .15 .08 

TMT – B (Z score) -.26 -.22 -.18 

TMT – B minus A (Z score) -.20 -.13 -.18 

TMT – B/A (%) (Z score) -.23 -.04 -.10 

TMT – B errors .22 .27*  .24 

Hot Executive Functioning    

IGT – Net Total (T score)
c
 .03 .04 .03 

IGT – Total money .14 .22 .20 

IGT – Recency (ɸ) -.07 -.11 -.004 

IGT- Motivation (W) -.17 -.17 -.08 

IGT Choice consistency (ɵ) .03 -.05 -.05 

Note. DASS – D = Depression Anxiety and Stress Scales – Depression subscale; BSI – A = Brief Symptom Inventory, Anxiety 

subscale; BSI – GSI = Brief Symptom Inventory, Global severity Index; MPAI = Mayo Portland Adaptability Inventory: assessed at 

discharge; DEX = Dysexecutive Questionnaire; NART = National Adult Reading Test – II; RBANS = Repeatable Battery for the 
Assessment of Neuropsychological Status; FAS = Controlled Oral Word Association Test; TMT = Trail Making Test; LNSQ = 

Letter Number Sequencing; IGT = Iowa Gambling Task. 
a DEX discrepancy score = caregiver minus participant score.  Positive scores indicate greater impairment as rated by the caregiver, 
and negative scores reflect greater self-reported impairment by the participant.  
b The results for TMT-A are based upon a reflected Log10 transformation to manage violations to the assumptions of normality. 

Lower scores indicate more time taken to complete the task.  
c There were no significant relationships between depression, anxiety or GSI and any of the IGT T scores by block. 

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   
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Regression Analyses 

Depression. 

Using a multiple imputed data set, a hierarchical regression analysis (n = 52) 

was conducted with metropolitan area entered at step 1.  Behavioural and Emotional 

Self-Regulation, and the RBANS Attention index were entered at step 2 (see Table 2.5).  

Due to multicollineraity issues the DEX total was removed.  According to Tabachnick 

and Fidell (2007), bivariate correlations of r ≥ .70 can cause problems when included 

within the same analysis.  Inspection of the bivariate correlation between Behavioural 

and Emotional Self-Regulation and Executive Cognition indicated that these variables 

were highly correlated (r = .75, p < .001).  Executive Cognition was removed from the 

analysis (Tabachnick & Fidell, 2007), because Behavioural and Emotion Self-

Regulation demonstrated a stronger association with depression compared to Executive 

Cognition. One participant was a point of leverage, which unduly influenced the results 

and was removed from the analyses.  All other assumptions for multiple regression 

analyses were met.  

According to a single imputed data set, 10.9% of the variance in depression was 

accounted for by metropolitan area, Fchg(1, 49) = 5.97, p = .02. The combination of 

Behavioural and Emotional Self-Regulation and attention accounted for an additional 

29.5% of the variance in depression symptoms, Fchg(2, 47) = 11.62, p < .001.  The 

addition of these variables reduced the effect of Metropolitan Area on depression.  

According to the multiple imputation regression analyses, Behavioural and Emotional 

Self-Regulation accounted for a unique 23.0% of the variance in depression t(47) = 

4.30, p < .001.  Attention accounted for a unique 9.06% of the variance in depression, 

t(47) = 2.36, p = 02.    
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Table 2.5 

Hierarchical Multiple Regression Analysis Predicting Depression Symptoms from 

Metropolitan Area, Behavioural and Emotional Self-Regulation and Attention Skills 

from a Multiple Imputed Data Set (n = 51) 

 

Variables 

 

∆R
2a

 

 

B 

SE 

(B) 

95% CI (B)  

t
b
 

sr
2 
(%) 

Lower Upper 

Step 1 .109       

Metropolitan Area  1.12 .46 .22 2.02 2.44* 10.9 

Step 2 .295       

Metropolitan Area  .61 .39 -.15 1.37 1.57 3.02 

Behavioural Emotional Self-Regulation  .15 .03 .08 .21 4.30*** 23.04 

RBANS - Attention  .03 .01 .004 .05 2.36* 9.06 

Note: R
2
 at Step 1 = 0.109, R

2
 at Step 2 = 0.404, according to single imputed data set.  

RBANS = Repeatable Battery for the Assessment of Neuropsychological Status. 
a 
The Model Summary does not include pooled results, as such R

2 
and ∆R

2 
are based upon a single 

imputed data set 
b 
Pooled data does not provide beta coefficients, as such the t statistic is provided.  

* p ≤ .05, *** p ≤ .001.   

 

 

Anxiety. 

Using a multiple imputed data set, a multiple regression analysis (n = 52) was 

conducted with Behavioural and Emotional Self-Regulation, NART, and Total Errors 

on Trails B entered into the analysis for anxiety (see Table 2.6).  Four participants were 

potential multivariate points of influence (i.e, Mahalanobis Distance), nine were 

possible points of leverage, and nine were potential points of influence (i.e., Cook’s 

Distance).  However, no data points exerted undue influence on the results; hence all 

were retained within the analyses.  All other assumptions for multiple regression 

analyses were met. 
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According to a single imputed data set, 25% of the variance in anxiety was 

accounted for by a combination of the three variables, F(3, 48) = 5.34, p = .003.  

According to the multiple imputation regression analyses, Behavioural and Emotional 

Self-Regulation accounted for a unique 11.3% of the variance in anxiety, t(48) = 2.46, p 

=.01. Premorbid IQ (i.e., NART) accounted for a unique 5.6% of the variance in 

anxiety; however this was not significant (p = .20).  There was no independent 

association between Total Errors on Trails B and anxiety.  

 

Table 2.6 

Multiple Regression Analyses Predicting Anxiety Symptoms from Behavioural and 

Emotional Self-Regulation, NART and Total Errors on Trails B from a Multiple Imputed 

Data Set (n = 52) 

 

Variables 

 

R
2a 

 

B 

 

SE (B) 

95% CI (B)  

t
b 

 

sr
2 

(%) 

Lower Upper 

 .25       

Behavioural Emotional Self-Regulation  .01 .004 .002 .02 2.46* 11.3 

NART  .002 .002 -.001 .01 1.34 5.6 

Total Errors on Trails B  .01 .02 -.03 .05 .60 0.7 

Note: NART = National Adult Reading Test –II  
a 
The Model Summary does not include pooled results, as such R

2 
is based upon a single imputed data set 

b 
Pooled data does not provide beta coefficients, as such the t statistic is provided.  

* p ≤ .05 

 

 

Global Distress. 

Using a multiple imputed data set, a hierarchical regression analysis (n = 52) 

was conducted with AUDIT scores entered at step 1.  Behavioural and Emotional Self-
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Regulation, NART, and the RBANS Attention index were entered at step 2 (see Table 

2.7).  The DEX total score was removed from the analyses due to multicollineraity 

issues.  As Behavioural and Emotional Self-Regulation and Executive cognition are 

highly correlated (r = .75, p < .001), and Behavioural and Emotion Self-Regulation 

demonstrated a stronger association with global distress compared to Executive 

Cognition, Executive Cognition was not included within the analysis (Tabachnick & 

Fidell, 2007).  Two participants were potential multivariate outliers (i.e., Mahalanobis 

Distance), six participants were inspected as potential points of leverage, and one was a 

potential point of influence (i.e, Cook’s Distance).  One data point exerted an undue 

influence on the results and was removed from the analyses.  All other assumptions for 

multiple regression analyses were met. 

According to a single imputed data set, 2.7% of the variance in global distress 

was accounted for by individuals’ alcohol use, Fchg(1, 49) = 1.38, p = .25.  The 

combination of Behavioural and Emotional Self-Regulation, NART, and the RBANS 

Attention index accounted for an additional, significant 35.7% of the variance in global 

distress, Fchg(3, 46) = 8.90, p < .001.  According to the multiple imputation regression 

analyses Behavioural and Emotional Self-Regulation accounted for a unique significant 

20.4% of the variance in global distress, t(46) = 3.70, p < .001.  Independently, 

Attention accounted for 10.5 % of the variance in global distress, t(46) = 2.79, p =.005.  

There were no independent associations between NART scores and global distress. 
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Table 2.7 

Hierarchical Multiple Regression Analyses predicting Global Distress From Alcohol 

Use, Behavioural and Emotional Self-Regulation,  Estimated Premorbid IQ, and 

Attention from a Multiple Imputed Data Set (n = 51) 

 

Variables 

 

∆R
2a

 

 

B 

SE 

(B) 

95% CI (B)  

t
b
 

sr
2 

(%) Lower Upper 

Step 1 .027       

AUDIT  .01 .01 -.01 .04 1.17 2.72 

Step 2 .357       

AUDIT  -.01 .01 -.03 .01 -.65 0.54 

Behavioural Emotional Self-Regulation  .01 .003 .004 .01 3.70*** 20.43 

NART  .001 .001 -.001 .004 1.14 2.79 

RBANS Attention Index  .002 .001 .001 .003 2.79** 10.50 

Note: R
2
 at Step 1 = .027, R

2
 at Step 2 = .385, according to single imputed data set. 

AUDIT = Alcohol Use Disorders Identification Test; NART = National Adult Reading Test – II; RBANS 

= Repeatable Battery for the Assessment of Neuropsychological Status. 
a 
The Model Summary does not include pooled results, as such R

2 
and ∆R

2 
are based upon a single 

imputed data set 
b 
Pooled data does not provide beta coefficients, as such the t statistic is provided.  

** p ≤ .01, *** p ≤ .001.   

 

Discussion 

Study 1 investigated injury-related and neurocognitive factors proposed to 

underlie depression, anxiety and global distress for the TBI population.  Overall, this 

study provided support for the transdiagnostic framework, with self-rated executive 

function a key predictor of depression, anxiety, and global distress.  Specifically, 

individuals with greater self-reported difficulties with behavioural and emotional self-

regulation experienced more emotional distress across all three outcome measures.  In 

addition, better attentional performance significantly predicted both depression and 

global distress, but not anxiety.    
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Emotional Status of the Current Sample 

Levels of clinically elevated depression within the current sample ranged 

between 20.4% (BSI 18) and 38.5% (DASS 21).  This is consistent with prevalence 

rates for depression reported within the TBI literature, ranging from 17 to 34% (Levin et 

al., 2001; Whelan-Goodinson et al., 2008).  Clinically elevated anxiety ranged between 

11.1% (BSI 18) and 21.2% (DASS 21) for the sample.  These rates are consistent with 

prevalence rates reported for diagnoses of GAD within the TBI literature, ranging from 

1.7 to 24% (Fann et al., 1995; Koponen et al., 2002), but are lower than diagnoses of 

Anxiety Disorder Not Otherwise Specified (35.3%: Gould et al., 2011).  Comorbidity of 

clinically elevated depression and anxiety symptoms was relatively common within the 

TBI sample, ranging between 13.0 and 21.2% for the BSI 18 and DASS 21, 

respectively.  These results are comparable to, but slightly lower than prevalence rates 

reported for comorbid diagnoses of all Axis I disorders for the TBI population, ranging 

from 17 – 38% (Hibbard et al., 1998; Whelan-Goodinson et al., 2009).  Overall, the BSI 

18 provided a more conservative estimate of clinically elevated symptomology than the 

DASS 21.  The current sample presented as significantly less distressed (more than one 

standard deviation below the mean) than a moderate to severe TBI sample assessed 

using the BSI 18 between 6 months and 15 years post-TBI (Median = 5 years: Meachen 

et al., 2008).  However, it is notable that the variability within the current sample was 

far greater (i.e., SD = 3.11 to 9.55) than that reported by Meachen and colleagues (i.e., 

SD = .33 to .94).   

To consider the representativeness of the TBI sample in regards to emotional 

status, history of premorbid psychological difficulties was investigated, as well as a 

comparison of the current sample to the ARC broader sample.  A history of premorbid 

psychological difficulties was common, with 46.3% of participants endorsing 
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significant difficulty prior to their injury.  Premorbid psychological history was 

measured conservatively, and not indicative of a prior diagnosis.  Overall, the 

prevalence rates reported within this study are consistent with premorbid diagnostic 

rates for Axis I disorders reported in the TBI literature, ranging from 41 – 52% 

(Bombardier et al., 2010; Whelan-Goodinson et al., 2009).  In comparison to the 

broader ARC sample of consecutively recruited patients with TBI, the current 

subsample reported a comparable level of depression and anxiety symptoms on the 

DASS 21 between discharge and six months post-discharge (see Appendix A).   

Injury-Related Factors and Emotional Distress 

The main aim of study 1 was to examine potential injury-related and 

neurocognitive transdiagnostic factors relevant to depression, anxiety and global 

distress following TBI.  Injury-related factors included; injury severity and self-rated 

functional status.  Self-perceived functional status, within the domain of executive 

functioning, as assessed by the DEX, provided support for the transdiagnostic 

framework.  Specifically, behavioural and emotional self-regulation was the only 

common independent predictor of emotional distress, uniquely accounting for 23.0% of 

the variance in depression, 11.3% of the variance in anxiety, and 20.4% of the variance 

in global distress.  This is consistent with a wealth of literature within the clinical 

population demonstrating a transdiagnostic relationship between difficulties with 

emotion regulation and emotional distress (Aldao & Nolen-Hoeksema, 2010; Aldao, 

Nolen-Hoeksema, & Schweizer, 2010; Barlow et al., 2004).  However, this is the first 

time this relationship has been specifically examined within the TBI population.   

In general, the DEX provides an assessment of everyday difficulties with 

executive functioning (Burgess et al., 1998), and includes items related to aspects of  

this broad skill set (Simblett & Bateman, 2011).  Behavioural and emotional self-
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regulation is one component of this set of competencies, and is considered to represent 

the abilities required to understand the emotional consequences of behaviour and 

facilitate decision making (Simblett & Bateman, 2011).  These skills are considered to 

be associated with the ventromedial PFC (Simblett & Bateman; Stuss, 2011).  Executive 

cognition refers to another component of executive functioning, and represents a  set of 

skills including planning, set-shifting and working memory, and is associated with the 

dorsolateral PFC (Simblett & Bateman; Stuss, 2011).  This factor was significantly 

positively correlated with depression and global distress, but not anxiety within the 

current study, and was not included within the regressions due to its large bivariate 

correlation with behavioural and emotional self-regulation (i.e., r = .75).  

Some researchers have suggested that self-perceived functional impairment in 

the chronic phase of recovery is more indicative of the broader psychosocial costs of 

injury, rather than its direct consequences (McCleary et al., 1998).  However, the 

current findings are considered likely to reflect the actual everyday functional 

consequences of injury, rather than post-TBI psychosocial sequelae or level of 

awareness, for the following reasons.  First, the relationship between emotional distress 

and functional status as reported by the individuals’ caregivers was in the same 

direction as that of the TBI participants, although the relationship was significant for 

depression only.  In addition, the discrepancy between caregiver and self-reported 

functioning was not significant.  Finally, there was a moderate to large significant 

positive correlation between participant and caregiver ratings on the DEX.  These 

findings generally suggest that the sample had good insight into their deficits, although 

both overestimation and underestimation of deficits was evident.  Taken together, these 

results suggest that there is likely to be some objective basis to self-reported functioning 

on the DEX.  However, these results only reflect a subset of the sample based on 
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available caregiver data.  It may be prudent for future research to include a more 

objective clinician-rated measure of functional ability in order to corroborate these 

findings.  

Injury severity was investigated as a potential covariate, as well as possible 

independent variable within the current study.  Preliminary correlational analyses 

revealed no significant relationship between injury severity and depression, anxiety or 

global distress (p > .05).  This is consistent with an abundance of literature indicating no 

association between injury severity and emotional adjustment post-TBI (e.g., Anson & 

Ponsford, 2006a; Bombardier et al., 2010; Gould et al., 2011; Hart et al., 2011).    

Neurocognitive Factors and Emotional Distress 

Study 1 was also interested in examining potential neurocognitive 

transdiagnostic factors relevant to depression, anxiety and global distress following 

TBI.  Neurocognitive factors included; premorbid IQ, global cognitive functioning, and 

executive cognition (hot and cool).  In contrast to the hypotheses and prior research 

(MacGregor et al., 2012; Salmond et al., 2006), premorbid IQ was associated with 

anxiety and global distress, but not depression within the current study.  Furthermore, 

these relationships were in the opposite direction to that predicted based upon cognitive 

reserve theory (Stern, 2002, 2009).  Specifically, higher premorbid IQ was associated 

with greater mood symptomology.  However, premorbid IQ did not significantly 

independently predict either of the outcome measures within the regression analyses.   

As a potential explanation for the correlational findings, it is possible that 

individuals with higher premorbid IQ may have held greater expectations of themselves, 

complex goals, and/or higher profile occupations.  A large proportion of individuals 

within the current sample had returned to competitive employment (i.e., 72%), despite 

experiencing moderate to severe injuries.  As such, a number of these individuals may 
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have been unable to return to work at the same level as prior to their injury, and were 

therefore unable to meet their pre-injury expectations or maintain pre-injury goals.  The 

experience of one’s goals being thwarted, task difficulty or failure, has been associated 

with threat to ones’ sense of self, and subsequent depression and anxiety within the 

general clinical and brain injury literature (P. Gilbert, 2010; Riley et al., 2004; C. 

Shields & Ownsworth, 2013).  As such, these results may be better understood through 

theories of self-discrepancy post-TBI (e.g., Gracey, Evans, & Malley, 2009; Tyerman & 

Humphrey, 1984).   

For example, Gracey and colleagues’ (2009) Y-shaped model suggests that 

discrepancies between one’s current self and hoped-for selves is influenced by the 

individuals’ post-injury abilities and personal goals.  Individuals who experience a gap 

between their perceived current self and how they believe they ought to be performing 

or functioning are more likely to experience emotional distress (Cantor et al., 2005).  

Therefore, it is possible that people with a higher premorbid IQ are more prone to 

anxiety and general distress because of discordance between their self-expectations (i.e., 

based upon their pre-injury selves) and their actual performance.  It may be of interest 

for future research to investigate this association.  Relationships between self-

discrepancies and mood are specifically examined within the second study (Chapter 3).   

Overall, few significant associations were observed between current cognitive 

functioning and depression, anxiety, or global distress.  Despite the consistent 

relationship reported between cognitive impairment and emotional distress within the 

general clinical literature (Basso et al., 2007; McDermott & Ebmeier, 2009), prior 

research has demonstrated inconsistent findings regarding cognitive ability and 

psychological difficulties post-TBI (e.g., Rao, Bertrand, et al., 2010; Rao, Munro, et al., 

2010).  Interestingly, moderate significant relationships were observed between 
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increased basic attention on the RBANS and greater depression and global distress, but 

not anxiety.  Furthermore, basic attention accounted for a unique significant 9.0% of the 

variance in depression, and 10.5% of the variance in global distress within the 

regression analyses.  These results are in contrast to the predicted direction of this 

relationship, wherein poorer cognitive performance was expected to be associated with 

emotional distress.   

One possible explanation for the current findings is that a tendency towards 

particular cognitive biases (e.g., losses or failures), combined with both an enhanced 

ability to attend to negative content (i.e., better basic attention) and difficulties 

regulating negative emotions, may influence individuals’ experience of emotional 

distress, especially depression.  Specifically, there is a wealth of general clinical 

literature indicating that attentional biases are associated with psychopathology (see 

Harvey et al., 2004 for a review).  For example, an individual with attentional biases 

towards social threat related cues may become anxious, just as an individual with an 

attentional bias towards personal losses or failures may develop symptoms of 

depression (e.g., Nolen-Hoeksema & Watkins, 2011).  This is consistent with items 

assessing depression symptoms on the DASS 21 (e.g., “I felt that I had nothing to look 

forward to”, and “I felt I wasn’t worth much as a person”).  This may be of particular 

relevance for the TBI population, as many individuals experience difficulty resuming 

their pre-injury lifestyle and face various losses and failures post-TBI, potentially 

triggering the experience of depression symptoms.  In turn, such cognitive biases will 

likely guide attention towards mood congruent material (Joormann, Yoon, & Siemer, 

2010).  Generally, individuals are able to regulate the experience of negative mood 

through the implementation of other emotion regulation strategies, such as cognitive 

reappraisals or the redirection of attention (Joormann, 2010; Joormann et al., 2010), 
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which require higher order attentional skills.  However, the ability to down regulate 

negative emotion (i.e., emotion regulation skills) or redirect attention away from 

unpleasant material (i.e., executive cognition skills) may be impaired following the 

experience of TBI, as evidenced within the current sample when examining these DEX 

factors.  This is consistent with the general clinical literature which indicates that 

depressed individuals experience difficulties disengaging from negative content (e.g., 

due to ruminative processes) (Joormann et al., 2010).  It is notable that attention within 

the current study was assessed using domain-free stimuli (i.e., numbers and symbols), 

as such it may be of interest to future research to investigate differences in attention 

between domain-free and mood-congruent stimuli post TBI. 

Given the robust findings regarding self-reported behavioural and emotional 

self-regulation skills and mood, it was surprising that indices of the IGT were not 

correlated with any of the three outcome measures.
9
  Similar to the behavioural and 

emotional self-regulation factor of the DEX, the IGT is considered to assess emotional 

decision making processes, and tap predominantly ventral regions of the PFC (Bechara 

& Damasio, 2005; Bechara et al., 1994; Fellows & Farah, 2005).  In part, the lack of 

significant associations between the IGT and measures of mood may be explained by 

the IGT being non-specific to ventromedial PFC functioning.  Rather, due to the 

complexity of the task, it requires the recruitment of multiple neural regions including 

the lateral PFC (e.g., Lawrence et al., 2009).  In order to manage the issues of non-

specific recruitment within the current study, indices previously shown to be more 

strongly associated with ventromedial damage were calculated using the expectancy-

                                                 
9
 According to a multiple imputation dataset, behavioural and emotional self-regulation was significantly 

correlated with IGT net total T (r = .34, p = .01), total money won (r = .31, p = .02), but not the 

expectancy-valence model parameters (ps > .05).  However, it is notable that the direction of the 

relationship was opposite to expected. These results may indicate that individuals, who overestimate or 

have heightened awareness of their impairments, may have greater self-reflective capacity, which in turn 

may be associated with better decision making in the IGT.  
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valence model (Busemeyer & Stout, 2002; Yechiam et al., 2005).  However, the model 

fit for the current TBI sample was relatively poor.  As such, firm conclusions regarding 

the findings cannot be reached.  Finally, a large proportion of the group (77%) 

performed in the unimpaired range on the IGT, which is far fewer than reported in prior 

TBI research (Levine et al., 2005; Sigurdardottir et al., 2010), despite the fact that the 

sample as a whole performed poorly on global cognitive ability (i.e., total RBANS).  

Lesion data was unavailable for this sample, which may have facilitated the 

interpretation of these findings.   

Nonetheless, this may not be indicative of a lack of actual emotional decision 

making difficulties within the current sample.  Specifically, impaired executive 

functioning is not always clearly evident based upon formal assessment.  As such, some 

individuals may demonstrate difficulties in activities of daily living which require the 

recruitment of executive strategies, and yet perform within the normal range on 

neurocognitive tests (S. J. Gilbert, Zamenopoulos, Alexiou, & Johnson, 2010; 

Sbordone, 2010; Shallice & Burgess, 1991).  Therefore, questionnaires such as the DEX 

were specifically designed to represent a more ecologically valid approach to the 

assessment of emotional and behavioural functioning post-TBI (Tate, 2010).  

Additional Noteworthy Findings 

Individuals residing in the metropolitan area reported more depression 

symptoms than those living outside the metropolitan area or in rural regions.  Living 

outside the metropolitan area has been considered a barrier to accessing rehabilitation 

and other allied health support services, and fewer social, occupational, or recreational 

prospects post-TBI (Harradine et al., 2004; Jones & Curtin, 2010).  However, Harradine 

and colleagues (2004) found no difference between individuals living within rural 

compared to urban areas in levels of anxiety, depression, social functioning, or 
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independent living skills.  Furthermore, Jones and Curtin’s (2010) qualitative study 

found that rural living had specific benefits.  For example, a rural lifestyle fit 

individuals’ preferences for a ‘relaxed pace’ and tempered social interactions following 

TBI, which may in part explain the current findings.    

Alcohol use within the present sample was comparable to the rates previously 

reported in the literature (Horner et al., 2005; Ponsford et al., 2007).  Despite Horner 

and colleagues (2005) observing greater alcohol use to be significantly related to post-

TBI depression, this association was not observed within the current study.  Rather, a 

greater problem with alcohol use was significantly associated with, but failed to 

independently predict, increased global distress.  This is generally consistent with other 

research which failed to find an association between depression and anxiety symptoms, 

and alcohol use post-TBI (Ponsford et al., 2007).  

Limitations and Implications for Clinical Practice 

Study limitations and implications for clinical practice and future research will 

be examined in greater detail in Chapter 6.  In regards to the representativeness of the 

current sample, the male: female ratio (38:16) was consistent with prevalence rates 

observed within the TBI community (Helps et al., 2008).  However, it is notable that the 

subsample was significantly older, included more males, and reflected a more severely 

injured TBI group than the consecutively recruited broader TBI sample.  Despite greater 

injury severity, half the current sample reported being in full time, or full time 

equivalent employment.  This is consistent with prior research indicating that injury 

severity is not typically associated with employment outcomes following acquired brain 

injury (Franulic, Carbonell, Pinto, & Sepulveda, 2004; Ownsworth, Desbois, Grant, 

Fleming, & Strong, 2006).   
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Finally, it would be remiss to fail to acknowledge the potential influence of 

method variance in the current study.  Method variance refers to times when the 

variance observed is actually accounted for by factors specific to the method of 

measurement rather than the construct of interest (Podsakoff, MacKenzie, Lee, & 

Podsakoff, 2003).  There are numerous sources of this potential bias (see, Podsakoff et 

al.).  However, within the current study it is possible that common scale formats (i.e., 

self-report Likert scales on the DEX and key outcome measures), artificially inflated the 

covariance between these measures.  Notwithstanding this potential issue, it is 

worthwhile to note that these findings add important information to the TBI clinical 

literature.  In particular, these results support a transdiagnostic conceptualisation of 

emotional distress post-TBI, with self-reported executive functioning deficits, 

particularly in the domain of behavioural and emotional self-regulation significantly 

predicting depression, anxiety and global distress.  In order to further examine the utility 

of a transdiagnostic approach for the TBI population, the following study will examine 

potential transdiagnostic psychological variables relevant to depression, anxiety and 

global distress for this population.  
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Chapter 3: Psychological Factors associated with Depression and Anxiety 

following TBI 

Various psychological factors have been implicated in the development and 

maintenance of depression and anxiety within the general population.  Further, it has 

been proposed that depression and anxiety share underlying psychological mechanisms 

(Dozois et al., 2009; Harvey et al., 2004; Mansell et al., 2009).  As mentioned 

previously, various approaches may be adopted when researching the transdiagnostic 

approach to understanding emotional distress post-TBI.  First, transdiagnostic variables 

identified within the general clinical population may be identified and applied to the 

TBI population.  However, a problem with this approach is that factors uniquely 

relevant to the TBI population may be missed.  Second, variables associated with both 

depression and anxiety following TBI may be identified through a review of the TBI 

literature.  However, this approach may overlook important variables within the broader 

transdiagnostic literature.   

A large number of potential transdiagnostic constructs are likely to be identified 

using this method.  However, given the scope of this research, it is not feasible to 

investigate all potentially relevant psychological variables (see Harvey et al., 2004 for a 

review).  As such, a broad review of the brain injury literature was conducted in order to 

identify variables that commonly emerged as related to both depression and anxiety 

within the TBI population.  The variables identified were threat appraisals (e.g., 

Goldstein, 1939, 1943; Kendall & Terry, 2009), avoidance (e.g., Kortte, Wegener, & 

Chwalisz, 2003; Malia, Powell, & Torode, 1995), and a discrepancy between pre-injury 

and post-injury self-concept (Arena & Adams, 2009; Cantor et al., 2005; Carroll & 

Coetzer, 2011).  The following pages will provide a detailed rationale for the selection 

of these constructs.    
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Variables selected from a review of the TBI literature were combined with 

variables identified from a broad review of the transdiagnostic literature within the 

general clinical population.  Variables were selected based upon their established role as 

transdiagnostic and their potential relevance to the TBI population, despite not having 

been systematically investigated in relation to depression, anxiety and global distress 

post-TBI.  The variables identified included difficulties with emotion regulation (e.g., 

Aldao & Nolen-Hoeksema, 2010; Campbell-Sills & Barlow, 2007), repetitive negative 

thinking (e.g., de Jong-Meyer, Beck, & Riede, 2009; Dozois et al., 2009), and negative 

self-focused attention (e.g., Harvey et al., 2004; Woodruff-Borden, Brothers, & Lister, 

2001).  The following pages will provide a detailed rationale for the selection of these 

constructs.  The overall aim of this study was to examine the inter-relatedness of these 

variables, and the relative importance of these psychological processes to levels of 

depression, anxiety and global distress post TBI.  

Threat Appraisal and Avoidance 

Maladaptive cognitive appraisals are found to underlie both depression and 

anxiety in the general population (Barlow et al., 2004).  Coping is intrinsically linked to 

the appraisal of a situation.  Specifically, coping strategies are employed when a 

situation is considered stressful (Lazarus & Folkman, 1984).  Two of the major 

theoretical perspectives that have been applied to appraisal and coping in the TBI 

population include Lazarus and colleagues’ Stress Appraisal and Coping theory (e.g., 

Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986; Lazarus, 1993; Lazarus 

& Folkman, 1984) and Goldstein’s (1939, 1943) concept of the ‘catastrophic reaction’.  

In brief, Lazarus and colleagues’ (1986; 1993; 1984) Transactional theory of 

Stress Appraisal and Coping (SAC) states that emotional distress occurs when 

environmental demands are appraised as exceeding available personal and social 
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resources.  These researchers propose two appraisal processes (Folkman et al., 1986).  

The primary appraisal process is associated with individuals’ evaluation of the meaning 

or significance of the stressor.  Specifically, is the situation potentially threatening or 

harmful, or is there the possibility of benefit or gain?  The secondary appraisal process 

involves individuals’ evaluation of their capacity to cope with the situation, in order to 

reduce the potential for harm, or enhance the probability of benefit from the situation.  

As such, appraisal and coping processes are proposed to mediate the relationship 

between environmental stressors (e.g., the injury itself, changes in life roles, financial 

and relational strain) and emotional adjustment (Endler & Parker, 1989).  According to 

SAC theory, people are particularly prone to stress when faced with situations that 

threaten important personal goals or values (e.g., Folkman et al., 1986).  This is highly 

relevant to the TBI population, as goals and values may be compromised due to post- 

injury impairments and limitations (Godfrey, Knight, & Partridge, 1996).  Several 

researchers have found empirical support for this theory in relation to post-TBI 

adjustment (e.g., Godfrey et al., 1996; Kendall & Terry, 2009; Kendall & Terry, 2008; 

Rutterford & Wood, 2006). 

Goldstein’s (1939, 1943) classic observational work with brain injured soldiers 

lead to the notion of a ‘catastrophic reaction’, or extreme anxiety triggered by a 

perceived threat to one’s sense of self.  Specifically, tasks that were associated with 

one’s sense of self and were easily managed pre-injury, may represent possible failure 

post-injury.  In order to cope with potential failure and threat to one’s self concept, these 

tasks or situations may be avoided.  Given the serious consequences of TBI, and related 

activity limitations, it is understandable that coping has been extensively investigated 

within this population.  
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Overall, there have been mixed findings in regards to the relationship between 

coping and emotional adjustment following TBI.  For example, problem-focused coping 

is generally considered the more adaptive coping style (Kendall, Shum, Lack, Bull, & 

Fee, 2001).  Yet, researchers have not found a consistent association between problem-

focused coping and emotional distress post-TBI (e.g., Curran, Ponsford, & Crowe, 

2000; Kendall & Terry, 2008).  Specifically, problem-focused coping has been related 

to fewer anxiety symptoms, but no decrease in the symptoms of depression (Curran et 

al., 2000), and has been linked to increased emotional distress when perceived control is 

high (Kendall & Terry, 2008).  Furthermore, following a coping skills intervention, 

participants reported feeling more able to understand and cope with emotional issues.  

However, there was no change in levels of depression or anxiety symptoms (Anson & 

Ponsford, 2006b).  Therefore, a number of factors potentially moderate the influence of 

‘adaptive’ coping styles on emotional adjustment post-TBI.  

On the other hand, avoidant coping has consistently been associated with 

emotional distress following TBI.  Lower levels of avoidant coping have been found to 

be related to better psychosocial outcomes, and increased avoidance has been associated 

with greater denial of disability, depression and anxiety symptoms (Harvey & Bryant, 

1998; Kortte et al., 2003; Malia et al., 1995).  Therefore, avoidance appears to be a 

particularly relevant aspect of coping, as well as an important transdiagnostic construct 

following TBI.  This is aligned with clinical and research literature, which consistently 

cite avoidance as an important factor associated with both depression and anxiety within 

the general clinical population (e.g., Barlow et al., 2004; Harvey et al., 2004; Mansell et 

al., 2009).  

Guided by Goldstein’s (1939, 1943) observations, Riley, Brennan, and Powell 

(2004) performed a qualitative analysis aimed at identifying threat appraisals related to 
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valued roles and activities and avoidance behaviours within the TBI population.  Three 

main themes emerged; 1) doing things (tasks), 2) dealing with people (social situations), 

and 3) personal safety.  Based on these findings the researchers developed the Appraisal 

of Threat and Avoidance Questionnaire (ATAQ), and administered the tool to 50 adults 

with TBI between 10 and 32 months post injury.  Results revealed that both threat 

appraisals and avoidance are relatively common following TBI.  On average, 

participants reported 18 out of a possible 36 threat appraisals during the previous 

month.  These appraisals resulted in an average of seven avoidance behaviours (i.e., 

avoided meeting people/going out/doing things).  One third of participants reported 10 

or more avoidance behaviours related to the 36 situations/tasks.  Furthermore, consistent 

with theories of coping (e.g., SAC), Riley, Dennis, and Powell (2010) observed that 

greater avoidance as assessed by the ATAQ was significantly associated with poorer 

perceived coping (i.e., lower emotional resilience, resourcefulness, and social support).  

Therefore, although not all threat appraisals lead to avoidance, such appraisals increase 

the likelihood of avoiding everyday activities, particularly when people assess their 

coping resources as inadequate.  TBI research has consistently indicated that avoidance 

behaviours are associated with increased emotional distress.  However, the relationship 

between threat appraisals and avoidance (using the ATAQ), and depression, anxiety and 

global distress post-TBI is yet to be examined, and will therefore be investigated within 

the transdiagnostic framework.     

Self-Discrepancy 

Many researchers have examined the impact of TBI on self-concept, or sense of 

self (e.g., Cantor et al., 2005; Carroll & Coetzer, 2011; Gracey et al., 2009; Tyerman & 

Humphrey, 1984).  Consequences of TBI include changes in personal characteristics 

that are closely tied to one’s self-concept (e.g., cognitive ability, emotion regulation, 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         86 

social competence, and personality) (Cantor et al., 2005; Moldover et al., 2004).  

Specifically, TBI “…is unique [in] that the patient must cope with the tasks of mourning 

for a lost identity and of constructing a new one while both accepting and functioning 

within a novel set of restrictive neurological parameters” (Moldover et al., p. 151).  

Furthermore, discrepancies between pre- and post-injury selves may threaten one’s self 

identity, leading to emotional distress (Gracey et al., 2009). 

Using Self-Discrepancy Theory (SDT: Higgins, 1987; Higgins, Klein, & 

Strauman, 1985; Higgins, Klein, & Strauman, 1987), Cantor et al. (2005) investigated 

emotional adjustment following TBI.  SDT proposes that incongruence between selves 

(actual, ideal, and ought) contributes to the development of emotional disorders 

(Higgins et al., 1985; Higgins et al., 1987).  The ‘actual’ self represents the individual’s 

current self-perceptions, the ‘ideal’ self reflects attributes the individual wishes to 

possess, and the ‘ought’ self reflects characteristics the individual feels he/she should 

possess.  SDT states that discrepancies between one’s actual and ideal selves may lead 

to depression, and discrepancies between actual and ought selves may lead to anxiety 

(Higgins et al., 1985).  

Cantor and colleagues (2005) hypothesised that following TBI, individuals may 

idealise their pre-injury ‘actual-self’.  This may lead to incongruence between pre- and 

post-injury ‘actual-selves’, and discrepancies between actual, ideal and ought selves.  

Cantor and colleagues measured self-discrepancy using the Selves Interview (Higgins et 

al., 1985) modified to suit the TBI population, and a forced choice adjectives checklist 

developed specifically for their study.  Although these findings failed to support SDT’s 

pattern of association between specific self-discrepancies, depression and anxiety, 

Cantor and colleagues did observe a significant association between self-discrepancy 

and emotional distress.  Specifically, both anxiety and depression (as measured by the 
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Beck Anxiety Inventory and Beck Depression Inventory II) were significantly 

correlated with self-discrepancies between the following; current actual and current 

ought, current actual and current ideal, and current actual and past actual.  However, 

these associations were only significant for scores on the Selves Adjective Checklist 

and not the Selves Interview.  Furthermore, there was no significant relationship evident 

between scores on the Checklist and Interview.  Importantly, they noted that 

participants consistently reported word finding difficulties when attempting to describe 

themselves (Cantor et al., 2005).  Thus, cognitive ability and verbal fluency may have 

affected the validity of results on the Selves Interview.   

Using an adjective list developed specifically for the TBI population (The Head 

Injury Semantic Differential Scale - III [HISD-III]: Tyerman, 1997; Tyerman & 

Humphrey, 1984), Arena and Adams (2009) found that greater self-discrepancy was 

significantly associated with increased levels of depression and anxiety (measured by 

the BDI-II and BAI).  Also using the HISD-III, Carroll and Coetzer (2011) reported that 

individuals rated their present self as significantly more negative than their pre-injury 

self.  Furthermore, greater self-discrepancy between pre- and post-injury self-concept 

was significantly associated with increased depression (as measured by the Hospital 

Anxiety and Depression Scale: HADS), and grief and loss. However, these researchers 

did not include the anxiety subscale of the HADS within their analysis.  

Overall, self-discrepancy is an important transdiagnostic factor to investigate in 

relation to depression, anxiety and global distress post-TBI.  Additionally, self-

discrepancy may contribute to threat appraisals and avoidance behaviours post-TBI 

(Gracey et al., 2009; Harvey & Bryant, 1998; Malia et al., 1995).  Therefore, the 

interrelationship between these variables will be examined. 
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Difficulties with Emotion Regulation 

As mentioned previously in Chapter 2, difficulties with emotion regulation are 

considered a key transdiagnostic factor associated with depression and anxiety within 

the general population (Aldao & Nolen-Hoeksema, 2010; Barlow et al., 2004; Lévesque 

et al., 2003; Trosper et al., 2009).  It is considered that “many clinical features of 

anxiety and mood disorders can be conceptualised as maladaptive attempts to regulate 

unwanted emotions” (Campbell-Sills & Barlow, 2007, p. 545).  Emotion regulation is a 

broad term that encompasses a variety of cognitive (e.g., suppression, rumination, and 

reappraisal), and behavioural processes (e.g., situational avoidance, social withdrawal, 

and substance use) (e.g., see Campbell-Sills & Barlow, 2007; Gross, 1998).  These 

processes may be employed either consciously or automatically, in response to the 

demands of the environment, with the aim of modifying or regulating emotional 

experience (Campbell-Sills & Barlow, 2007; Gross & Thompson, 2007).  

Emotion regulation processes may be considered maladaptive or adaptive 

dependent upon whether they serve to develop or maintain emotional distress, or 

support enhanced wellbeing (Aldao et al., 2010).  For example, Gross and John’s (2003) 

study of undergraduate students found that cognitive reappraisal was associated with the 

experience and expression of more positive emotions, better interpersonal relationships, 

and enhanced wellbeing; whilst suppression was associated with more negative 

emotional experiences, worse interpersonal functioning and poorer wellbeing.  More 

recently, Aldao and colleagues’ (2010) meta-analytic review revealed that rumination, 

avoidance and suppression were robustly related to greater psychological distress.  In 

particular, there were large effect sizes for the positive association between rumination 

and both anxiety and depression.  The positive association between avoidance and 

anxiety represented a large effect, and the association between avoidance and 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         89 

depression signified a medium effect size.  In addition, the negative association between 

reappraisal and both depression and anxiety represented a medium effect.   

A measure that assesses a number of cognitive and behavioural emotion 

regulation processes is the Difficulties in Emotion Regulation Scale (DERS: Gratz & 

Roemer, 2004).  The authors of the DERS propose that adaptive emotion regulation 

strategies involve attempts to alter the intensity or duration of emotions, in order to 

control one’s expressed behaviour; whilst attempts to supress emotions are viewed as 

maladaptive, and associated with increased arousal and greater difficulty regulating 

one’s emotional experience and behavioural responses.  As such, the DERS is based 

upon the following conceptualisation of emotion regulation:  

(a) awareness and understanding of emotions, (b) acceptance of emotions, (c) 

ability to control impulsive behaviours and behave in accordance with desired 

goals when experiencing negative emotions, and (d) ability to use situationally 

appropriate emotion regulation strategies flexibly to modulate emotional 

responses as desired in order to meet individual goals and situational demands 

(Gratz & Roemer, 2004, pp. 42-43).   

Overall, greater difficulties with emotional regulation on the DERS have been 

found to be associated with self-harming behaviours, worry, anxiety, and depression in 

general and clinical populations (Ehring, Fischer, Schnülle, Bösterling, & Tuschen-

Caffier, 2008; Gratz & Roemer, 2004; Roemer et al., 2009; Salters-Pedneault, Roemer, 

Tull, Rucker, & Mennin, 2006).  Difficulties with emotion regulation are common 

neuropsychological sequelae of traumatic brain injury (Kersel et al., 2001; Seel et al., 

2003; Tateno et al., 2003).  Despite this, few studies have systematically investigated 

emotion regulation following TBI (Cattran, Oddy, & Wood, 2011).  An exploratory 

factor analysis of personality change following TBI (n = 184) revealed that confidence 
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(including, anxiety, and self-esteem), depressiveness (including, dissatisfaction, 

loneliness, self-esteem and changeability), and emotional lability (including, emotional 

disinhibition, quick temper, catastrophic reactions, changeability, and aggressive 

behaviour), were encompassed under a single higher second order factor, referred to as 

‘affective regulation’.  A similar factor structure regarding these personality changes 

emerged from the ratings of significant others (Obonsawin et al., 2007).  These results 

suggest that depression and anxiety post-TBI have shared and unique components.  

More recently, Cattran and colleagues (2011) observed a significant positive association 

between self- and relative-rated emotion regulation difficulties post-TBI and depression 

and anxiety, on a measure they developed specifically for individuals following brain 

injury.    

In summary, there is considerable support for emotion regulation difficulties as a 

transdiagnostic factor in the general population.  Furthermore, preliminary findings 

support the notion that individuals with TBI experience difficulties with emotion 

regulation, which may underlie anxiety, depression and global distress.  However, the 

association between emotion regulation, and depression and anxiety post-TBI is yet to 

be investigated from a transdiagnostic perspective.  As such, emotion regulation is a 

potential key factor in a transdiagnostic approach to understanding emotional distress 

for this population.          

Repetitive Negative Thinking 

Repetitive negative thinking is a central and common factor in depression and 

anxiety within the general population (de Jong-Meyer et al., 2009; Dozois et al., 2009; 

Ehring & Watkins, 2008).  Negative repetitive thoughts are defined as “cognitive 

processes characterized by thinking in an elaborate, repetitive way about personal 

concerns with difficulties terminating these chains of thoughts” (de Jong-Meyer et al., 
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2009, p. 547).  The main processes examined in relation to negative repetitive thinking 

and emotional distress are rumination and worry.  Generally, rumination is associated 

with depression, and worry is linked to anxiety.  However, these processes have been 

found to be significantly inter-related (de Jong-Meyer et al., 2009), and worry has been 

considered non-specific to depression and anxiety (R. Beck, Benedict, & Winkler, 

2003).  The two major differences between these processes are thought content and 

temporality.  Specifically, rumination is generally past focused, and worry has a future 

focal point (Dozois et al., 2009; Ehring & Watkins, 2008).  

Worry has been found to be significantly related to both anxiety and depression 

among undergraduate students (Meyer et al., 1990).  Similarly, both worry and 

rumination (as measured by the Penn State Worry Questionnaire: PSWQ and the 

Response Styles Questionnaire: RSQ) were predictive of anxiety and depression 

symptoms in a non-clinical community sample.  However, only worry (and not 

rumination) was associated with both depression and anxiety symptoms within a 

dysphoric ‘clinical’ group (de Jong-Meyer et al., 2009).  In part, this may be because 

measures that are designed to assess worry and rumination often include questions 

specific to either depression or anxiety, rather than the common process of negative 

repetitive thinking (Ehring & Watkins, 2008).  Therefore, questionnaires assessing 

worry tend to include fewer questions specific to anxiety, compared to questionnaires 

examining rumination which typically include more questions specific to depression 

(e.g., the RSQ: Nolen-Hoeksema, 1991).  Thus, questionnaires assessing worry are 

potentially more appropriate when selecting instruments to assess negative repetitive 

thinking from a transdiagnostic perspective.  

Negative repetitive thinking may be an important transdiagnostic construct 

within the TBI population.  Rumination has been found to be one of the most common 
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symptoms of depression following TBI.  Among a sample of 666 outpatients between 

10 and 126 months post-injury, 25% reported difficulties getting their mind off certain 

thoughts (Seel et al., 2003).  Similarly, Kreutzer, et al. (2001) reported that over one 

third of TBI outpatients (n = 722) experienced problems with rumination.  General 

anxiety following brain injury has been associated with persistent worry, and coping 

strategies characterised by worry have been related to greater levels of both depression 

and anxiety symptoms (Anson & Ponsford, 2006a; Curran et al., 2000; Lewis & 

Rosenberg, 1990).  Further, the development of posttraumatic stress disorder following 

mild TBI has been associated with an increased tendency to worry (Hoffman, Dikmen, 

Temkin, & Bell, 2012). 

In summary, negative repetitive thinking is a key transdiagnostic variable within 

the general population.  In addition, research indicates that negative repetitive thinking, 

and worry in particular, has been associated with both depression and anxiety post-TBI.  

As such, worry was included in the present transdiagnostic framework.  Further, it is 

likely that heightened worry is associated with increased threat appraisals and avoidance 

behaviours.  

Negative Self-Focused Attention 

Selective attention has been identified as a transdiagnostic process in the general 

population and involves attention focused internally or on the external environment 

(Mansell et al., 2008).  A bias towards attending to internal information may be 

considered ‘self-focused attention’ (SFA) (Harvey et al., 2004; Mansell et al., 2008).  

The relationship between SFA and negative mood has a long theoretical history.  SFA 

was first introduced in Duval and Wicklund’s (1972) model of self-regulation and 

mood.  These researchers proposed that attention towards the self leads to an evaluation 

process in which the current self is compared to an ideal standard. Similar to self-



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         93 

discrepancy theory, negative affect occurs when the perceived current self does not 

match the ideal self. 

A number of sub-types of self-focus have been identified within the literature, 

including positive versus negative self-focus, and trait versus state self-focus.  For a 

comprehensive review see Mor and Winquist’s (2002) meta-analysis.  Their results 

revealed that several self-focus sub-types displayed stronger associations with negative 

mood than other sub-types, including: ruminative self-focus (compared to non-

ruminative), public self-focus (compared to private self-focus), and negative self-focus 

(versus positive self-focus).
10

  

Consistent with Mor and Winquist’s findings regarding the relationship between 

negative self-focus and negative mood, several researchers have found negative self-

focused attention to be associated with both depression and anxiety (Harvey et al., 2004; 

Ingram, 1990; Woodruff-Borden et al., 2001).  In particular, Woodruff-Borden and 

colleagues (2001) noted that just as individuals with a tendency to focus on negative 

thoughts about the self may become depressed, a tendency to negatively focus on 

physiological experiences may result in anxiety.  However, Mor and Winquist’s (2002) 

meta-analysis revealed a stronger relationship between SFA and depression, than SFA 

and anxiety.  

Egocentricity has been commonly reported as a post-injury change by family 

members and caregivers of individuals with TBI (Franulic, Horta, Maturana, 

Scherpenisse, & Carbonell, 2000; Sbordone, 2010).  Within the TBI population a 

tendency for attention to be self-focused may be biologically or psychologically 

mediated (or potentially a combination of the two).  For some time developmental 

psychologists and neuropsychologists have explored the relation between neurological 

                                                 
10

 Consistent with a more mindful psychological frameworks, other researchers have separated self-

focused attention into self-reflection (deemed a positive psychological construct), and self-rumination 

(considered a negative psychological construct) (e.g., Trapnell & Campbell, 1999).    
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and social development in children.  Coinciding with the development of the frontal 

lobes, children gain cognitive flexibility, perspective taking ability, and associated 

reductions in egocentricity (or SFA) (Luna & Sweeney, 2001; Milner, 1967).  As 

mentioned previously, frontal regions are commonly damaged in TBI (e.g., T. L. 

Bennett & Raymond, 1997).  Thus, it has been suggested that damage to these regions 

following TBI may potentially impair these skills in adults (Santoro & Spiers, 1994).  

Seemingly in support of this notion, post-TBI personality change has been associated 

with an increase in self-focus, difficulty in taking the perspective of others, and 

egocentric interpersonal styles (Fleminger, 2008; McDonald, 2003; Santoro & Spiers, 

1994).  However, in contrast, Barrash and colleagues’ (2011) study investigating 

personality change in relation to VmPFC damage reported no change in ‘self-

centredness’ (comprising of vanity and suspiciousness) between pre- and post-injury, 

according to a significant-other, and no difference between individuals with VmPFC 

damage compared to non-VmPFC damage.  Therefore, the neurological underpinnings 

of SFA are unclear. 

Although SFA has been widely investigated in relation to emotional wellbeing 

within the general population (see, Ingram, 1990; Mor & Winquist, 2002 for 

comprehensive reviews), no study to date has investigated the relationship between 

these constructs post-TBI.  The present study examines the role of SFA as a 

transdiagnostic factor in depression, anxiety and global distress.  Further, it is expected 

that negative SFA will be related to negative repetitive thinking, greater self-

discrepancy, appraisals of threat and avoidance behaviours.  

Psychological Factors – Summary, Aims and Hypotheses 

The broad aim of the second study was to investigate psychological factors 

common to depression, anxiety and global distress post-TBI.  In addition, the inter-
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relationships between these proposed transdiagnostic variables were investigated.  

Based on the literature, it was hypothesised that higher levels of depression and anxiety 

symptomology would be significantly associated with more threat appraisals, greater 

avoidance, larger discrepancies between pre- and post-injury self-concept (with current 

self being reported as more negative than pre-injury self), greater difficulties with 

emotion regulation, more repetitive negative thinking (i.e., worry), and greater negative 

self-focused attention.   

In addition, significant inter-relationships were predicted between these 

psychological variables.  Specifically, it is expected that greater difficulties with 

emotion regulation will be a common process underlying all other psychological 

processes within the study.  Further, it is expected that greater self-discrepancy (i.e., 

with present-self rated more negatively than past-self), would be significantly associated 

with more threat appraisals and enhanced avoidance, and that greater threat appraisals 

will also be significantly associated with more avoidance behaviours.  It is also 

anticipated that greater negative self-focused attention, would be significantly 

associated with increased self-discrepancy, greater threat appraisals and more 

avoidance.  The common factors underlying these psychological processes will also be 

examined, using principal components analysis.  Finally, the relative importance of 

these psychological factors (i.e., shared versus unique variance) in accounting for levels 

of depression and anxiety symptoms, and global distress will be determined.  

Method 

Participants 

Please refer to Study One (Chapter 2, pp. 40-41) for a comprehensive outline of 

the TBI participants.  Of the potential 54 participants, two females (aged 21 and 23 

years) and two males (aged 46 and 51 years) did not complete the second phase of the 
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assessment.  Three participants declined to continue due to work commitments and one 

was not contactable.  As such, a total of 50 participants were included in Study Two.   

Materials and Procedure 

A comprehensive description of the procedure for the entire study is outlined 

within Chapter 2 (pp. 41-46).  Materials specific to Study 2 are detailed below.  

Materials – Study 2. 

Appraisal of Threat and Avoidance Questionnaire. 

The Appraisal of Threat and Avoidance Questionnaire (ATAQ: Riley et al., 

2004) includes 36 appraisals across three categories; 1) Dealing with people (21 items; 

e.g., “Sometimes when I’m with people, I feel like I don’t fit in”), 2) Doing things (7 

items; e.g., “I sometimes get upset or frustrated if I do things wrong”) and 3) Personal 

safety (8 items; e.g., “Sometimes I feel home is the only place where I am safe”).  A 

fourth category, Awkward Situations (5 items; e.g., “I sometimes feel uncomfortable 

watching TV in case a programme contains something that reminds me of the injury”) 

was excluded from the total score and analyses due to poor internal consistency 

(Cronbach's alpha < .35: Riley et al., 2004).  Participants are required to respond ‘yes’ 

or ‘no’ to whether the statement applied to them during the previous month.  If the 

participant responds ‘yes’, they are asked whether they avoided meeting people/going 

out/doing things (as appropriate) as a result of their appraisal.  The secondary question 

is also recorded as ‘yes’ or ‘no’ for each item.  Affirmative answers are scored ‘1’ and 

negative answers are ‘0’, with higher overall scores indicating greater negative 

appraisals and avoidance (refer to Appendix C for internal consistency scores).  

Head Injury Semantic Differential Scale. 

The Head Injury Semantic Differential Scale (HISD) was originally piloted by 

Tyerman and Humphrey (1984) and was designed to measure changes in self-concept 
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following brain injury.  The scale includes 18 adjective antonym pairs rated along a 7-

point Likert scale (e.g., from “Greatly Bored” = 1 to “Greatly Interested” = 7 (HISD-III: 

Tyerman, 1997).  Half the items are reverse scored.  Scores range from 18 to 126, with 

higher scores indicating a more positive self-concept.  Refer to Appendix C for 

reliability and validity information for the HISD-III.  The HISD-III has two items 

removed from prior versions (i.e. Caring-Unfeeling & Co-operative- Unco-operative), as 

they were deemed unsuitable for self-rating following extensive clinical usage 

(Tyerman, 2002).  Generally, the participant is asked to complete the scale three times; 

relating to their present (last two weeks), past (6 months prior to injury) and future selves 

(expectations for one year into the future).  However, only ratings for present and past 

self were used within the current study.  A self-discrepancy score (i.e., present self – 

past) was calculated, wherein a negative score is indicative of a more positively viewed  

past- and more negatively viewed present self.  

Difficulties in Emotion Regulation Scale.  

Participants completed the Difficulties in Emotion Regulation Scale (DERS: 

Gratz & Roemer, 2004).  The DERS is a 36 item questionnaire (see Appendix D) that 

assesses six factors pertaining to emotion regulation; 1) non-acceptance of emotional 

responses, 2) difficulties engaging in goal-directed behaviour when upset, 3) difficulties 

with impulse control, 4) lack of emotional awareness, 5) limited access to emotion 

regulation strategies, and 6) lack of emotional clarity.  Participants indicate how often 

each statement applies to them currently.  Responses are recorded along a 5-point Likert 

scale ranging from “Almost never”: 0 -10% = 1; to “Almost always”: 91 – 100% = 5 

(see Appendix C for psychometric properties).  Higher scores are indicative of greater 

difficulties with emotion regulation.  Although difficulties with emotion regulation are 

common following TBI, to date the DERS has not been used within this population, and 
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hence some psychometric properties of this measure will be examined (Cronbach’s 

alpha and test-retest reliability).  

Penn State Worry Questionnaire.  

The Penn State Worry Questionnaire (PSWQ: Meyer et al., 1990) was used to 

assess negative repetitive thinking.  The scale includes 16 items scored along a 5-point 

Likert scale, ranging from “Not at all typical of me” = 1 to “Very typical of me” = 5, 

with 5 items reversed scored.  Scores range from 16 to 80, with higher scores indicating 

greater worry.  Items were chosen through a factor analysis of 161 questions deemed 

applicable to the construct of worry.  Items include statements such as: “My worries 

overwhelm me”, and “I find it easy to dismiss worrisome thoughts”.  Although, the 

PSWQ is not commonly used within TBI research (although see, Valera & Berenbaum, 

2003) it has demonstrated good psychometric properties within the general population 

(Meyer et al., 1990), as summarised in Appendix C.  The PSWQ has also been used 

with other neurological populations including, Parkinson’s Disease and Multiple 

Sclerosis (Mohlman et al., 2010; Thornton, Tedman, Rigby, Bashforth, & Young, 

2006).  

The Self-Focus Sentence Completion.  

The Self-Focus Sentence Completion (SFSC: Exner Jr, 1973) is a standardised 

projective measure of SFA, requiring participants to complete 30 self-referential 

sentence stems (e.g., including ‘I’, ‘me’, or ‘my’).  The SFSC can be completed as a 

pencil and paper task.  Each item is coded into one of six mutually exclusive categories, 

based upon the attentional focus of the response; 1) self-focus, 2) self-focus: negative, 

3) external world, 4) external world: affective, 5) ambivalent, or 6) neutral.  Table 3.1 

outlines the scoring guidelines and criteria for rating the SFSC, including example 

sentence stems and completions (Exner Jr, 1973).  In addition, a difference score 
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between the number of self-focus versus external focus completions was calculated.  

Larger difference scores (i.e., more self-focus compared to external focus statements) is 

associated with clinical rather than non-clinical populations (Exner Jr, 1973).  Although 

each category was coded, the variable of interest for the current study was self-focus: 

negative.     

Although the SFSC has not been applied to the TBI population previously, it has 

been used extensively in research regarding depression and anxiety among clinical and 

non-clinical samples (e.g., Green, Sedikides, Saltzberg, Wood, & Forzano, 2003; 

Woodruff-Borden et al., 2001).  Refer to Appendix C for reliability of the SFSC.  As the 

SFSC has an open-ended format, verbal fluency may be a confounding issue.  

Therefore, the verbal fluency score (as measured by the FAS) was considered a possible 

covariate in the analyses.  However, it should be noted that in-depth description is not 

required for the sentence completion task.  Rather the focus of the statement is the 

information of interest, not the level of detail provided.  Given the novel application of 

the SFSC to the TBI population, inter-rater reliability of scoring was examined within 

the current study.   

Depression, anxiety and global distress.  

Please refer to Study 1 method, material section (Chapter 2, pp. 53-55) for 

information regarding the Brief Symptom Inventory 18 (BSI 18: Derogatis, 2001) and 

the Depression Anxiety and Stress Scales 21 (DASS 21: Lovibond & Lovibond, 1995).  

Psychometric properties of these scales are presented in Appendix C.  
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Table 3.1 

Categories and Scoring Criteria for the Self Focus Sentence Completion Task, Including Example Sentences (modified from source: Exner 

Jr, 1973).   

Category Scoring Criteria  Examples 

1. Self-Focus (S) S refers to responses that are focused on the self, without consideration to the external 

world. Unless, the reference to the external world is utilised as a means to actually refer to 

the self (e.g., I am: the most intelligent person at my workplace).  Responses that are 

clearly negative regarding the self receive the sub-score “n”.  The total S score equates to 

the sum of both the self-focus and self-focus negative responses.  

 I wish: “I was well again” (Exner Jr, 1973, p. 

442).   

 

2. Self-Focus 

Negative (Sn) 

Sn refers to self-focused responses which are clearly negative regarding the self.   I wish: “I was dead” (Exner Jr, 1973, p. 442).   

 

3. External World 

Focus (E) 

E refers to responses that are focused on the external world.  Specifically, responses should 

include the “involvement with others or with socially expected behaviours which do not 

have primary gain to the self” (Exner Jr, 1973, p. 440).  E responses that include a strong 

affective component receive the sub-score “a”.  The total E score equates to the sum of 

both external and external affective responses.    

 I wish: “my parents would be flexible” 

(Exner Jr, 1973, p. 442).   

 

4. External World 

Focus Affective (Ea) 

Ea refers to responses that clearly reflect highly emotional content, either positive or 

negative (e.g., I am: head over heels in love with my wife).  

 I wish: “my goddamn mother would grow 

up” (Exner Jr, 1973, p. 442).   

 

5. Ambivalence (A) A refers to responses that clearly contain both self (S) and external world (E) focus (e.g., I 

am: extremely intelligent, but my work colleagues don’t see that).  A responses are not 

common.  

 I wish: “my father would visit and forgive 

me” (Exner Jr, 1973, p. 442).    

6. Neutral (O) O refers to responses that do not fit into any of the above categories, or when the category 

of a response is unclear or uncertain.    

 I wish: “this test was done” (Exner Jr, 1973, 

p. 442).     

 

 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         101 

Design and Analyses 

Data Screening and Assumptions 

All analyses were conducted using SPSS Version 21 (IBM, 2012).  Prior to the 

analyses, all variables were examined for accuracy of data entry, missing values, and 

assumptions of inferential statistics (Tabachnick & Fidell, 2007), where necessary 

transformations (i.e., square root or Log10) were performed in order to meet the 

assumptions of normality.  In preparation for study 2, a Missing Values Analyses was 

conducted.  One case (2.0%) was missing data on the SFSC, three cases (6.0%) were 

missing data on the FAS and injury severity, and two (4.0%) were missing data 

regarding premorbid mental health history.  The Expectation – Maximisation algorithm 

was applied with 25 iterations to the data set.  The results of this analysis indicated that 

data “missing at random” could be inferred, Little’s MCAR test, χ
2 

(67) = 0.00, p = 1.0.  

Missing data were imputed using the Multiple Imputation method with five imputations 

as recommended by Rubin (1996; see also Sinharay et al., 2001), with results reported 

using pooled data when supported by the software.  Alternatively, a single imputed data 

set was applied, and will be identified within the results section of the study. 

Analyses 

Following data screening procedures (Tabachnick & Fidell, 2007), descriptive 

analyses  and internal consistency using Cronbach’s alpha were calculated for the 

ATAQ, HISD - III, DERS, PSWQ and SFSC.  As the sample was slightly different for 

study 2 compared to study 1 (i.e., n = 50, rather than n = 52), descriptive and internal 

consistency analyses were also conducted for the BSI 18 and DASS 21.  In addition, 

test-retest reliability analysis of the DERS was conducted.  An interrater reliability 

analysis using the Kappa statistic was performed for the SFSC.  Specifically, following 

the completed ratings of all SFSC questionnaires by the author, a second independent 
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rater (a clinical psychologist with doctoral level qualifications: ES) was trained on the 

SFSC scoring criteria.  The author and ES collaboratively completed two sentence 

completion questionnaires, as part of the training.  These questionnaires were chosen by 

the author to represent one relatively straight forward and one more complex set of 

SFSC responses.  Following the training, ES independently rated 13 (25%) 

questionnaires selected randomly (Random Sequence Generator: Haahr, 1998) from the 

completed tasks. 

Preliminary correlational analyses examined whether any demographic or injury 

related variables (see Study 1, Chapter 2, p. 63) were significantly associated with key 

outcome measures (i.e., DASS 21 depression subscale, BSI 18 anxiety subscale, and the 

Global Severity Index) for the current sample (n = 50).  In addition, the correlation 

matrix identified whether significant associations existed between self-focus and verbal 

fluency, and whether total score on the FAS needed to be included as covariates in 

subsequent analyses.  Following the preliminary correlational analyses, a second 

correlational analysis was conducted investigating potential significant relationships 

between psychological factors and mood, whilst partialling out the effects of any 

previously identified covariates.  This was followed by correlational analyses 

investigating the proposed inter-relationships between the psychological variables.   

Similar to Rutterford and Wood’s (2006) data reduction technique for 

psychosocial variables, a principal components analysis was conducted to examine the 

underlying factor structure of the psychological processes.  In order to manage differing 

metrics between these variables, standardised Z scores were created for each item and 

used within the analysis.  Correlation analyses investigated the relationship between 

factors identified within the principal components analysis and the mood variables.  

Finally, based upon the pattern of significant results from the preceding correlational 
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analyses, whilst endeavouring to maintain a participant to variable ration of 10:1, a 

series of hierarchical regression analyses were conducted.  These analyses investigated 

the relative contribution of key psychological factors on depression, anxiety, and global 

distress, partialling out the effects of any covariates. Inspection of the Beta weights and 

associated t-tests revealed the relative importance of psychological factors in the 

prediction of emotional distress.  

Results 

Descriptive Statistics for Psychological Variables  

Table 3.2 presents the descriptive statistics and reliability analyses for the 

psychological variables (i.e., ATAQ, HISD - III, DERS, PSWQ, SFSC, BSI 18 and 

DASS 21) from a single imputed data set.  In regards to reliability, all measures 

demonstrated good to excellent internal consistency across all subscales and total scores 

(all α > .72; refer to Table 3.2) (Robinson et al., 1991), excluding the Awkward 

Situations category from the ATAQ which fell below the cut-off for acceptability which 

is consistent with Riley and colleagues (2004).  Thirty-one individuals completed the 

DERS between 7 and 21 days (M = 12.77, SD = 4.42) following the initial 

administration.  There was no difference (p > .05) between individuals who completed 

the re-administration of the DERS and those that did not on depression (DASS 21), 

anxiety and global distress (BSI 18), and initial DERS scores.  Test-retest reliability was 

adequate for the DERS total and four subscales: Total score (rxx = .84, p < .001), 

Strategies (rxx = .80, p < .001), Goals (rxx = .78, p < .001), Impulse (rxx = .77, p < .001), 

and Non-Acceptance (rxx = .76, p < .001), but not for the Clarity (rxx = .67, p < .001) and 

Awareness (rxx = .55, p = .001) subscales.  In regards to the SFSC, there was moderate 

to substantial inter-rater agreement, Kappa = .61 (p < .001), 95%CI =.55 to .67 (Landis 

& Koch, 1977).  
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Table 3.2 

Summary of Means, Standard Deviations, Range and Cronbach’s Alpha for 

Psychological Variables (n = 50) 
Scale Mean (SD) Range Cronbach’s alpha 

Appraisal of Threat and Avoidance Questionnaire    

Dealing with People 

Threat 

Avoidance 

 

6.60 (5.87) 

2.44 (4.39) 

 

0 – 20  

0 – 18  

 

.92 

.93 

Awkward Situations 

Threat 

Avoidance 

 

.66 (1.00) 

.20 (.57) 

 

0 – 4  

0 – 3  

 

.53 

.52 

Doing Things 

Threat 

Avoidance 

 

3.76 (2.42) 

1.20 (2.04) 

 

0 – 7 

0 – 7   

 

.83 

.89 

Personal Safety 

Threat 

Avoidance 

 

2.04 (2.31) 

.94 (1.80) 

 

0 – 8  

0 – 8  

 

.82 

.85 

Total (excluding Awkward Situations) 

Threat 

Avoidance 

 

12.08 (9.33) 

4.58 (7.56) 

 

0 – 32   

0 – 32  

 

.94 

.96 

Head Injury Semantic Differential Scale –III    

Past Self 105.24 (14.92) 58 – 126  .87 

Present Self 95.30 (19.80) 50 – 126 .92 

Discrepancy
a
 -9.94 (22.48) -57 - 66 -- 

Difficulties in Emotion Regulation Scale (Time 1)    

Non-Acceptance 12.32 (6.16) 6 – 30 .90 

Goals 12.48 (5.28) 5 – 23  .87 

Impulse 11.08 (5.18) 6 – 29  .89 

Awareness 14.74 (5.59) 6 – 28  .81 

Strategies 13.30 (4.69) 8 – 28  .76 

Clarity 10.14 (3.90) 5 – 19  .72 

Total 74.06 (22.20) 37 – 128  .93 

Penn State Worry Questionnaire    

 42.86 (14.60) 16 – 76  .93 

a  
A negative discrepancy score indicates that the individual views their past self as more favourable than 

their present self.  In contrast, a positive score is indicative of the individual rating their current self as 

more favourable than their pre-injury self.  A score of zero would equate to no change between past and 

present selves.  
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Table 3.2 

Summary of Means, Standard Deviations, Range and Cronbach’s Alpha for 

Psychological Variables (n = 50) (continued) 
Scale Mean (SD) Range Cronbach’s alpha 

Self-Focus Sentence Completion    

Self-Focus 12.12 (4.52) 3 – 23  -- 

Self-Focus: Negative 4.96 (3.28) 1 – 13  -- 

External Focus 6.93 (3.22) 1 – 15 -- 

External Focus: Affective 2.06 (1.87) 0 – 7  -- 

Self-Focus – External Focus (discrepancy) 5.19 (5.98) -5 – 21 -- 

Ambivalent 1.09 (1.77) 0 – 8  -- 

Neutral 9.87 (5.37) 1 – 25 -- 

Depression Anxiety and Stress Scales 21    

Depression subscale 7.32 (7.86) 0 – 34  .89 

Anxiety subscale 4.80 (7.32) 0 – 40  .87 

Stress subscale 10.96 (9.21) 0 – 32  .89 

Total 23.08 (20.65) 0 – 102  .93 

Brief Symptom Inventory 18    

Depression subscale 3.58 (3.72) 0 – 15  .85 

Anxiety subscale 3.18 (3.70) 0 – 20  .81 

Somatisation subscale 2.48 (3.00) 0 – 14  .74 

Global Severity Index 9.24 (8.84) 0 – 49  .90 

Note: dashes mean no data available. 

 

 

According to the ATAQ, 45 (90%) individuals reported experiencing threat 

appraisals regarding Doing Things, with 20 (44%) of these individuals reporting 

subsequent avoidance behaviours.  Forty-two (84%) participants reported threat 

appraisals regarding Dealing with People, and 24 (57%) of these individuals 

subsequently reported avoidance behaviours in relation to meeting people.  When it 

came to Personal Safety 31 (62%) individuals reported threat appraisals, with 18 (58%) 

individuals reporting avoidance behaviours as a consequence.  Nineteen (38%) 

individuals endorsed threat appraisals regarding Awkward Situations.  Seven (37%) of 

these individuals endorsed avoiding situations in relation to these appraisals.  Overall, 

47 (94%) individuals reported at least one threat appraisal, with 30 (64%) of these 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                         106 

individuals reporting at least one related avoidance behaviour.  Only the total scores 

(i.e., threat appraisals and avoidance) were used in the analyses.   

 According to the HISD-III, participants generally viewed their current post-

injury self as more negative than their pre-injury self.  Overall, 33 (66%) individuals 

experienced a decrease in their self-concept (Mchange = -23.00, SD = 11.08).  In contrast, 

17 (34%) individuals viewed their current self as more positive compared to their pre-

injury self (Mchange = 15.41, SD = 16.34).  Paired samples t tests revealed that  

individuals reported their present self as being significantly more bored (Mdiff  = 1.54, t 

(49) = 4.82, p < .001), less happy (Mdiff  = .88, t (49) = 2.61, p = .01), less confident 

(Mdiff  = .84, t (49) = 2.96, p = .005), less attractive as a person (Mdiff  = .56, t (49) = 2.53, 

p = .015), more irritable (Mdiff  = .68, t (49) = 2.21, p =.03), more dependent (Mdiff  = .60, 

t (49) = 3.66, p = .001), less active (Mdiff  = .90, t (49) = 3.71, p = .001), more withdrawn 

(Mdiff  = .90, t (49) = 2.77, p = .008), and less friendly (Mdiff  = .46, t (49) = 2.98, p = 

.004) than their pre-injury self.  There were no significant differences in feelings of 

helplessness, worry, satisfaction, despondence, emotional stability, worthlessness, 

aggressiveness, capability, or patience between self-reported past and present selves (all 

p > .05).  

On the PSWQ, the TBI sample reported a comparable level of worry to a 

community sample (n = 244; M = 42.2, SD = 11.5, range = 18 - 76) (Gillis, Haaga, & 

Ford, 1995).  On the SFSC, a comparison with male community norms (n = 1,407) 

indicated that the TBI sample had elevated self-focused and ambivalent scores (i.e., 

more than 1 standard deviation above the mean) and highly elevated self-focus: negative 

scores (i.e., more than 3 standard deviations above the mean) (Exner Jr, 1973).   
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Preliminary Correlational Analyses Investigating Potential Covariates and Mood 

Pooled bivariate correlations between demographic and injury-related variables 

(refer to Chapter 2, p. 57) and measures of mood were based upon a multiple imputation 

dataset.  In addition, verbal fluency (i.e., FAS scores) were included within the analyses.  

There was a significant moderate positive correlation between depression and age (r = 

.30, p < .05), with older age related to more symptoms.  Moderate significant negative 

relationships were also evident between time since injury (TSI) and both anxiety (r = -

.30, p < .05), and global distress (r = -.32, p < .05), with shorter duration since injury 

related to increasing symptoms.  A moderate significant relationship was also evident 

between global distress and total length of hospital stay (LOS) (r = -.28, p < .05), with 

shorter stays associated with more distress.  Finally, moderate significant relationships 

were also evident between metropolitan area and both depression (r = .35, p < .05) and 

overall distress scores (r = .28, p < .05).  Specifically, individuals residing within the 

metropolitan area reported greater depression and global distress compared to 

individuals living within rural regions and outside the metropolitan area.  There were no 

other significant correlations.
11

 

 To maximise the participant to variable ratio in multivariate analyses, the 

intercorrelations between covariates was investigated to identify redundant independent 

variables.  Using pooled data, there was no significant relationship between age and 

metro area (r = -.04, p = .80).  As such, both were considered potential covariates for 

future analyses with depression.  Using pooled data, the association between metro area, 

LOS and TSI were investigated.  There was a significant positive relationship between 

                                                 
11

 It is notable that covariates identified within Study 2 differed from the covariates in Study 1.  This may 

be accounted for by the minor variation in included participants and the number of participants.  

Furthermore, variables identified as significant in Study 2 approached significance in Study 1.  

Specifically, age and depression (r = .24, p = .08), metropolitan areas and global distress (r = .21, p = 

.13), LOS and global distress (r = -.23, p = .10), TSI and anxiety (r = -.23, p = .10), and TSI and global 

distress (r = -.26, p = .06).  
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all variable pairs (all p < .05).  In order to further examine these interrelationships a 

series of partial correlation analyses was conducted using a single imputed data set.  

Results revealed that when partialling out the influence of TSI, neither metropolitan 

area nor LOS were significantly related to global distress (p > .05).  Therefore, TSI was 

the sole covariate for subsequent analyses examining global distress (i.e., GSI).   

Correlational Analyses Investigating the Associations between Psychological 

Variables and Mood 

 Table 3.3 presents the bivariate correlations between psychological variables and 

measures of mood.  Age and metropolitan area were partialled out of the depression 

analyses.  Time since injury was partialled out of the anxiety and global distress (GSI) 

analyses.  As SPSS 21 does not support the use of pooled data when including a control 

variable within correlational analyses, reported results were based upon a single 

imputed data set. 

As can be seen in Table 3.3, moderate to large significant positive correlations 

were observed between threat appraisals and avoidance on the ATAQ and all three 

outcome measures.  In regards to self-concept, there were moderate significant positive 

correlations between past-self, and anxiety and global distress, indicating that poorer 

past self-concept was related to greater mood symptomology.  Moderate to large 

significant negative correlations were evident between present self-concept and all three 

outcome measures, indicating that poorer perceived current self was significantly 

associated with increased emotional distress.  There were no significant associations 

between self-discrepancy and any of the three outcome measures.
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Table 3.3 

Summary of Correlations between Psychological Variables and Measure of Mood  

 DASS - D BSI - A BSI - GSI 

Appraisal of Threat and Avoidance Questionnaire 

Threat Appraisals .33* .51*** .49*** 

Avoidance .38** .48** .38** 

Head Injury Semantic Differential Scale – III 

Past
a 
 .25 .33* .31* 

Present -.46** -.41** -.48*** 

Discrepancy -.21 -.13 -.21 

Difficulties in Emotion Regulation Scale    

Non-Acceptance .35* .38** .34* 

Goals .50*** .55*** .53*** 

Impulse .43** .48*** .46*** 

Awareness .21 -.03 .07 

Strategies .53*** .57*** .54*** 

Clarity .44** .41** .42** 

Total .56*** .54*** .54*** 

Penn State Worry Questionnaire 

 .34* .39** .36* 

Self-Focus Sentence Completion  

Self-Focus -.05 .16 .09 

Self-Focus: Negative .26 .39** .41** 

Self-Focus – External Focus 

(discrepancy) 

-.001 .11 .01 

Note. DASS – D = Depression Anxiety and Stress Scales – Depression subscale; BSI – A = Brief 

Symptom Inventory, Anxiety subscale; BSI – GSI = Brief Symptom Inventory, Global severity Index  
a 
The results for HISD-III Past self are based upon a reflected square root transformation to manage 

violations to the assumptions of normality. Therefore, higher scores are indicative of poorer self-concept.   

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   
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Moderate to large significant positive correlations were evident between the 

DERS total and several of its subscales, and depression, anxiety and global distress.  

These subscales included; goals, impulse, strategies, and clarity.  In addition, there were 

moderate significant positive correlations between the DERS subscale non-acceptance 

and all three outcome measures.  Moderate significant correlations between the PSWQ 

and all three outcome measures indicated that greater worry was associated with more 

depression, anxiety and global distress.  Finally, enhanced negative self-focused 

attention was significantly associated with anxiety and global distress, representing 

moderate effects.      

Intercorrelations between Psychological Variables in the Transdiagnostic 

Framework 

Figure 3.1 presents the bivariate correlations between psychological variables 

based upon a pooled data set.  As shown in the figure, most correlation coefficients 

represented moderate to large significant associations in the predicted direction, 

excluding the correlation between negative self-focused attention and self-discrepancy.  

As this result was unexpected, the association between present self-concept and 

negative self-focused attention was also investigated.  Results revealed a significant 

negative association (r = -.41, p = .003) between these variables.  Present self-concept 

was also significantly associated with total difficulties with emotion regulation (r = -.61, 

p < .001), threat appraisals (r = -.57, p < .001), avoidance (r = -.52, p < .001), and total 

worry (r = -.62, p < .001), according to the pooled data set.     
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Figure 3.1.  

Bivariate Correlations between the Proposed Transdiagnostic Psychological Variables 

from a Pooled Data Set 

a  
A negative discrepancy score indicates that the individual views their past self as more favourable than 

their present self.  In contrast, a positive score is indicative of the individual rating their current self as 

more favourable than their pre-injury self.  A score of zero would equate to no change between past and 

present selves.  

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   
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Principal Component Analysis 

Ten items were entered into the principal components analysis (PCA), which 

satisfied Hair Jr, Black, Babin, Anderson and Tatham’s (2006) minimum 

recommendation of five participants per item (n = 50).  These items included: ATAQ 

(threat appraisals and avoidance), HISD-III (present self-concept and self-discrepancy), 

subscales of the DERS (non-acceptance, goals, impulse, and strategies), PSWQ (total 

negative repetitive thinking), and SFSC (negative self-focus).
12

  All items were 

converted to standardised Z scores to accommodate differing metrics.  A single imputed 

data set was used for the analysis.  Bartlett’s (1954) test of sphericity was significant (p 

< .001), and the Kaiser Meyer Olkin  measure of sampling adequacy was good (.82) 

(Kaiser, 1974), indicating a PCA was appropriate.  To allow for the dimensions of the 

psychological variables to be intercorrelated (Hair Jr et al., 2006) an oblique rotation 

was performed.  Eigenvalues ≥ 1 were deemed the most appropriate for factor extraction 

(Hair Jr, Anderson, Tatham, & Black, 1998).  Initial inspection of communalities 

revealed that only 32.8% of the variance in negative self-focused attention was 

extracted within the final solution.  As Hair Jr, et al. (2006) recommend a minimum 

communality of h
2
 = 0.5, the analysis was re-run excluding this variable, which was 

entered separately in latter analyses.   

The subsequent PCA demonstrated that Bartlett’s (1954) test of sphericity 

remained significant (p < .001), and the Kaiser Meyer Olkin (Kaiser, 1974) measure of 

sampling adequacy was good (.82).  The PCA yielded a two factor solution which 

accounted for 68.90% of the variance.  Table 3.4 presents the items, obliquely rotated 

salient factor loadings (≥ 0.40), and communalities (h
2
) for the solution.  Factor one 

appeared to describe Threats to Self and accounted for 55.28% of the variance in the 

                                                 
12

 The Clarity and Awareness subscales of the DERS were omitted from the analyses due to their poor 

test-retest reliability (r < .70).  
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solution.  Factor two reflected Emotion Dysregulation, and accounted for 13.62% of the 

variance in the solution.  Factor scores were calculated by SPSS 21 using the regression 

method for future analyses.     

 

Table 3.4 

Principal Components Analysis for Key Psychological Variables: Items, Obliquely 

Rotated Salient Factor Loadings (≥0.40), and Communalities (h
2
) for the Two Factor 

Solution (n = 50) 

Item Measure F1 F2 h
2
 

Self-Discrepancy HISD-III -.95 -- .76 

Present Self-Concept HISD-III -.85 -- .80 

Total Avoidance Behaviours ATAQ .68 -- .59 

Total Threat Appraisals  ATAQ .64 -- .69 

Total Worry PSWQ .58 -- .55 

Non-Acceptance DERS -- .82 .57 

Strategies DERS -- .80 .78 

Impulse DERS -- .75 .74 

Goals DERS -- .66 .71 

Eigenvalues  4.97 1.23  

% Variance Explained  55.28 13.62  

Note: HISD-III = Head Injury Semantic Differential Scale – III; ATAQ = Appraisal of 

Threat and Avoidance Questionnaire; PSWQ = Penn State Worry Questionnaire; DERS 

= Difficulties in Emotion Regulation Scale 
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Correlational Analyses Investigating the Relationship between Psychological 

Factors and Mood 

Table 3.5 presents the bivariate correlations between psychological factors 

(Threats to Self and Emotion Dysregulation), negative self-focused attention, and 

measures of mood.  Age and metropolitan area were partialled out of the depression 

analyses.  Time since injury was partialled out of both the anxiety and Global Severity 

Index analyses.  As SPSS 21 does not support the use of pooled data when including a 

control variable within correlational analyses, reported results were based upon a single 

imputed data set.   

As can be seen in Table 3.5, emotion dysregulation was significantly associated 

with greater emotional distress across all three outcome measures, indicating large 

effects.  There were moderate to large significant positive correlations between threats 

to self and all three outcome measures.  Greater negative self-focused attention was 

significantly associated with more anxiety and global distress, but not depression, 

representing moderate effects.     

 

Table 3.5 

Summary of Correlations between Psychological Variables and Measure of Mood  

 Factor 1 Factor 2 Negative 

SFA 

DASS - D BSI - A BSI – GSI 

Factor 1: Threats to Self -- .43** .38** .37* .43** .46** 

Factor 2: Emotion Dysregulation -- -- .42** .53*** .62*** .56*** 

Negative SFA -- -- -- .26 .39** .41** 

Note. SFA = self-focused attention; DASS – D = Depression Anxiety and Stress Scales – Depression 

subscale; BSI – A = Brief Symptom Inventory, Anxiety subscale; BSI – GSI = Brief Symptom Inventory, 

Global severity Index.  

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   
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Regression Analyses 

Depression. 

A hierarchical regression analysis (n = 50) was conducted with age and metro 

area entered at step 1, and Factor 1 (Threats to Self) and Factor 2 (Emotion 

Dysregulation) entered at step 2 (see Table 3.6).  As there were no missing values on 

these variables the analyses was conducted with the original dataset.  One participant 

was a point of leverage and another was a point of influence (i.e., Leverage and Cooks’ 

D).  However, only one of these data points significantly impacted upon the results of 

the analyses and was removed from the analysis.  All other assumptions for multiple 

regression analyses were met.   

 

Table 3.6 

Hierarchical Multiple Regression Analyses Predicting Depression Symptoms from Age, 

Metropolitan Area, Threats to Self, and Emotion Dysregulation Using the Original 

Dataset (n = 49) 

 

Variables 

 

∆R
2 

 

B 

 

SE (B) 

95% CI (B)  

β 

sr
2 

(%) Lower Upper 

Step 1 .26       

Age  .04 .02 .01 .08 .34** 11.9 

Metropolitan Area  1.35 .43 .49 2.20 .40** 15.9 

Step 2 .33       

Age  .02 .01 -.004 .05 .17 2.6 

Metropolitan Area  .73 .34 .05 1.42 .22* 4.2 

Threats to Self  .51 .19 .12 .91 .29* 6.4 

Emotion Dysregulation  .77 .18 .40 1.14 .45*** 16.3 

Note: R
2
 at Step 1 = 0.264, R

2
 at Step 2 = 0.595. 

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   

 

 

According to the analysis, 26.4% of the variance in depression was accounted 

for by age and metro area, Fchg (2, 46) = 8.25, p = .001.  Threats to Self and Emotion 
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Dysregulation accounted for an additional, significant 33.1% of the variance in 

depression symptoms, Fchg (2, 44) = 17.94, p < .001.  The addition of Threats to Self and 

Emotion Dysregulation to the model reduced the effect of age and metro area on 

depression.  Independently, Emotion Dysregulation accounted for a significant 16% of 

the variance in depression β = .45, p < .001.  Threats to Self independently accounted 

for a significant 6% of the variance in depression β = .29, p = .01. 

Anxiety. 

A multiple regression analysis (n = 50) was conducted using a single imputed 

dataset, with time since injury entered at step 1.  Factor 1 (Threats to Self), Factor 2 

(Emotion Dysregulation), and Negative Self-Focused Attention were entered at step 2 

(see Table 3.7).  According to Cooks’ D, three participants were potential points of 

influence.  However, these data points did not influence the results and were retained 

within the analysis.  There were no other problems with the assumptions for multiple 

regression analyses.  

According to the analysis, 9.2% of the variance in anxiety was accounted for by 

time since injury, Fchg (1, 48) = 4.84, p = .033.  The combination of Factor 1: Threats to 

Self, Factor 2: Emotion Dysregulation, and Negative Self-Focused Attention accounted 

for an additional, significant 39.0% of the variance in anxiety symptoms, Fchg (3, 45) = 

11.29, p < .001.  The addition of Emotion Dysregulation and Negative Self-Focused 

Attention to the model reduced the effect of time since injury (see Table 3.7).  

Independently, Emotion Dysregulation accounted for a significant 17.1% of the 

variance in anxiety symptoms, β = .51, p < .001.  There was no significant independent 

association between Threats to Self or Negative Self-Focused Attention and anxiety.  
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Table 3.7 

Hierarchical Multiple Regression Analyses Predicting Anxiety Symptoms from Time 

Since Injury, Threats to Self, Emotion Dysregulation, and Negative Self-Focused 

Attention Using a Single Imputed data set (n = 50) 

 

Variables 

 

∆R
2 

 

B 

 

SE (B) 

95% CI (B)  

β 

sr
2 

(%) Lower Upper 

Step 1 .09       

Time Since Injury  -.003 .001 -.006 .000 -.30* 9.2 

Step 2 .39       

Time Since Injury  -.001 .001 -.003 .001 -.10 0.8 

Threats to Self  .03 .02 -.01 .06 .18 2.6 

Emotion Dysregulation  .07 .02 .03 .11 .51*** 17.1 

Negative Self-Focused Attention  .02 .02 -.03 .06 .09 0.6 

Note: R
2
 at Step 1 = 0.092, R

2
 at Step 2 = 0.482 

* p ≤ .05, *** p ≤ .001.   

 

 

Global Distress. 

A hierarchical regression analysis (n = 50) was conducted using a single 

imputed data set, with time since injury entered at step 1.  Factor 1 (Threats to Self), 

Factor 2 (Emotion Dysregulation), and Negative Self-Focused Attention were entered at 

step 2 (see Table 3.8).  Five participants were investigated as potential points of 

influence (Cook’s D), and one participant was an influential point of leverage.  

Following inspection of these data points, one participant was deemed to have exerted 

undue influence over the results and was excluded from further analyses.  There were 

no other problems with the assumptions for multiple regression analyses.   

According to the analysis, 12.7% of the variance in global distress was 

accounted for by time since injury, Fchg (1, 47) = 6.86, p = .01.  The combination of 

Factor 1: Threats to Self, Factor 2; Emotion Dysregulation,  and Negative Self-Focused 

Attention accounted for an additional, significant 42.9% of the variance in global 
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distress, Fchg (3, 44) = 14.19, p < .001.  Independently, Emotion Dysregulation 

accounted for a significant 11.8% of the variance in global distress, β = .42, p = .001.  

Threats to Self independently accounted for a significant 7.4% of the variance in global 

distress, β = .31, p = .009.  There was no significant independent association between 

Negative Self-Focused Attention and global distress.   

 

 

Table 3.8 

Hierarchical Multiple Regression Analyses Predicting Global Distress Symptoms from 

Time Since Injury, Threats to Self, Emotion Dysregulation, and Negative Self-Focused 

Attention Using A Single Imputed data set (n = 49) 

 

Variables 

 

∆R
2 

 

B 

 

SE (B) 

95% CI (B)  

β 

sr
2 

(%) Lower Upper 

Step 1 .13       

Time Since Injury  -.003 .001 -.01 -.001 -.36* 12.7 

Step 2 .43       

Time Since Injury  -.001 .001 -.003 .000 -.16 2.3 

Threats to Self  .04 .01 .01 .07 .31** 7.4 

Emotion Dysregulation  .05 .01 .02 .08 .42** 11.8 

Negative Self-Focused Attention  .02 .02 -.01 .06 .14 1.5 

Note: R
2
 at Step 1 = 0.127, R

2
 at Step 2 = 0.556 

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   

 

Discussion 

Study 2 investigated psychological factors proposed to underlie depression, 

anxiety and global distress for the TBI population, and the intercorrelations between 

these transdiagnostic constructs.  Two main factors emerged when examining the 

underlying intercorrelations between the psychological processes examined within the 

study.  These included threats to self (i.e., self-discrepancy, present self-concept, 

avoidance behaviours, threat appraisals, and negative repetitive thinking), and emotion 

dysregulation (i.e., limited access to emotional regulation strategies, difficulties with 
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impulse control, difficulties in engaging in goal-directed behaviour when upset,  and 

non-acceptance of emotional responses).  Overall, the study provided support for the 

transdiagnostic framework, with emotion dysregulation the key predictor of depression, 

anxiety and global distress.  Threats to self significantly predicted depression and global 

distress, but not anxiety.  Negative self-focused attention was significantly correlated 

with anxiety and global distress, but failed to independently predict these outcome 

measures within the regression analyses.  

Intercorrelations between Psychological Variables in the Transdiagnostic 

Framework 

This study was also interested in the inter-relatedness of the psychological 

variables in the proposed transdiagnostic framework: 1) difficulties with emotional 

regulation, 2) threat appraisal, 3) avoidance, 4) self-discrepancy, 5) repetitive negative 

thinking, and 6) negative self-focused attention.  As predicted, difficulties with emotion 

regulation demonstrated moderate to large correlations with all psychological variables.  

All other hypothesised associations were significant and in the predicted direction, 

excluding negative self-focused attention and self-discrepancy.  Interestingly, although 

the correlation between self-discrepancy and negative self-focused attention was small 

and non-significant, negative self-focused attention was significantly associated with 

poorer present self-concept.  This is in contrast to the hypothesised relationship based 

upon Duval and Wicklund’s (1972) theory of self-regulation and mood, who suggest 

that self-focused attention may predispose individuals to compare their current self to an 

ideal standard.  This may suggest that the individuals’ ‘ideal standard’, may not be 

associated with their pre-injury self-concept.  Other possible reasons for the non-

significant findings will be considered later within the discussion.    
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Given the robust interrelationships between the psychological variables, a PCA 

was conducted to identify underlying factors, and as a data reduction technique for the 

regression analyses of mood outcomes.  The PCA revealed two factors with 

Eigenvalues greater than 1. The first component labelled Threats to Self, accounted for 

a large 55.28% of the variance in the analysis.  Self-discrepancy and present self-

concept loaded negatively onto this component.  Total avoidance behaviours, threat 

appraisals, and worry loaded positively onto Threats to Self.  The second component, 

labelled Emotion Dysregulation accounted for 13.62% of the variance in the analysis.  

Non-acceptance, strategies, impulse, and goals all loaded positively onto this factor.   

Emotion Regulation and Mood 

Consistent with the hypothesis, difficulties with emotion regulation were 

significantly related to increased depression and anxiety symptoms, as well as global 

distress.  Difficulties with emotion regulation included; non-acceptance of emotional 

responses, difficulties engaging in goal-directed behaviour when upset, difficulties with 

impulse control, limited access to emotion-related strategies, and lack of emotional 

clarity.  These associations represented moderate to large effects.  The DERS subscale 

assessing lack of emotional awareness was not significantly associated with any of the 

outcome measures.  It is notable that this scale also demonstrated the poorest test-retest 

reliability of all DERS subscales (rxx = .55).  As such, the Awareness subscale may not 

be a valid assessment of post-TBI emotion regulation difficulties.  Furthermore, items 

from the Awareness subscale assess the individuals’ capacity to reflect upon and attend 

to their emotional experience (e.g., “When I’m upset, I take time to figure out what I’m 

really feeling”).  There is a wealth of literature indicating that some individuals 

experience difficulties with self-awareness following TBI (see, Prigatano, 2005 for a 

review), in which the ability for self-reflection is a key element (Johnson et al., 2002).  
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It has been suggested that greater self-awareness post-TBI may heighten emotional 

distress, as people may be more acutely aware of their post-injury deficits (e.g., 

Godfrey, Partridge, Knight, & Bishara, 1993).  This is in contrast to the proposed 

direction of the DERS, wherein a lack of self-reflection on the awareness subscale 

would be considered predictive of greater distress.  It is possible that these conceptual 

differences can account for the non-significant findings for this subscale.  

Following data reduction, the Emotion Dysregulation factor was the strongest 

independent predictor of depression, anxiety and overall global distress, uniquely 

accounting for 16.3% of the variance in depression, 17.1% of the variance in anxiety, 

and 11.8% of the variance in global distress.  These findings support the transdiagnostic 

perspective of emotional distress post-TBI, and are consistent with an abundance of 

research within the general and clinical area highlighting common associations between 

difficulties with emotion regulation and psychopathology, particularly depression and 

anxiety (e.g., see Aldao et al., 2010 for a meta-analysis; Trosper et al., 2009).  This 

factor comprised of four DERS subscales, including; 1) non-acceptance of emotional 

responses, 2) difficulties in engaging in goal-directed behaviour when upset, 3) 

difficulties with impulse control, and 4) limited access to emotional regulation 

strategies.  It is notable that ‘non-acceptance’ demonstrated the weakest significant 

associations with the three outcome measures in the correlation analyses (r = .34 to .38) 

compared to other significant DERS subscales.  This was also evident within the 

principal components analysis, wherein the percentage of variance explained by non-

acceptance to the factor ‘Emotion Dysregulation’ was an adequate 57% of the item, but 

clearly less than the percentage of variance explained by the other items within the 

factor (all above 71%).  The ‘non-acceptance’ subscale of the DERS assesses a 

tendency to experience secondary negative emotional responses to the experience of 
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one’s emotional distress (e.g., “When I’m upset, I feel guilty for feeling that way”) 

(Gratz & Roemer, 2004).  Inspection of the item content from the remaining subscales, 

revealed that the ‘Emotion Dysregulation’ factor in the present study predominantly 

represented the behavioural impact of emotions, as well as peoples’ beliefs regarding 

their ability regulate their emotions and behaviours (e.g., Goals: “When I’m upset, I 

have difficulty getting work done”; Impulse: “When I’m upset, I have difficulty 

controlling my behaviours”; and Strategies: “When I’m upset, I believe that there is 

nothing I can do to make myself feel better”).  In other words, emotion dysregulation 

may be considered to represent a set of skills that individuals feel they possess 

regarding their ability to manage their emotions and emotion-related behaviours.      

Therefore, to some extent, these results may be indicative of individuals’ self-

efficacy regarding their ability to manage their emotions and behaviours.  It has been 

proposed that the consequences of TBI may contribute to overgeneralised beliefs that 

individuals are unable to exert control over areas in their life, that in fact surpass actual 

post-injury limitations (A. D. Moore & Stambrook, 1995).  Furthermore, self-efficacy 

has been found to be associated with psychosocial outcomes following TBI.  For 

example, Cicerone and Azulay (2007) found that self-efficacy was significantly 

associated with global life satisfaction post-TBI (n = 97, six months or more post-

injury).  This finding was more robust for one’s self-efficacy about managing the 

cognitive symptoms of TBI, whereas self-efficacy about managing emotions was only a 

small contributor to greater life satisfaction.  However, these researchers did not directly 

assess mood symptoms within their study.  Further, Wood and Rutterford (2006) found 

that poorer self-efficacy significantly predicted greater depression and less life 

satisfaction (as well as mediating the relationship between working memory and these 

outcome variables) for individuals 10 - 31 years post-TBI (n = 131).  These researchers 
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assessed self-efficacy using the Generalized Self-Efficacy Scale (Schwarzer, 1993).  

This scale was used to evaluate the individuals’ beliefs regarding their ability to manage 

challenges (e.g., “If something looks too complicated, I will not even bother to try it”), 

and how these beliefs affect situational appraisals and behavioural responses (Wood & 

Rutterford).  This may be somewhat similar to processes tapped by the ‘Emotion 

Dysregulation’ factor within the current study.    

Threats to Self and Mood  

The following section will outline the associations between the ATAQ, HISD-

III, PSWQ, and mood.  This will be followed by a discussion regarding the Threats to 

Self factor, and its role in depression, anxiety and global distress post-TBI.  Both threat 

appraisals and avoidance were significantly associated with increased depression, 

anxiety, and global distress in the predicted direction, representing moderate to large 

effects.  These results are consistent with previous research within the general, clinical 

(Folkman et al., 1986; Harvey et al., 2004; Lazarus, 1993; Mansell et al., 2009), and 

TBI literature (Goldstein, 1943; Kortte et al., 2003; Malia et al., 1995).  This was the 

first use of the ATAQ, a measure designed specifically to assess everyday situations key 

to people with TBI, to investigate the association between threat, avoidance and the 

experience of emotional distress.   

Poorer current self-concept as measured by the HISD-III was significantly 

related to increased depression, anxiety, and global distress.  Research into self-concept 

following acquired brain injury has found that more positive views of the self are 

related to enhanced perceived quality of life, as well as fewer depression and anxiety 

symptoms (Arena & Adams, 2009; Vickery, Gontkovsky, & Caroselli, 2005).  

However, in contrast to prior research (Arena & Adams, 2009; Carroll & Coetzer, 

2011), the current study did not find a significant relationship between increased self-
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discrepancy (i.e., differences between present- and past self-concept) and emotional 

distress.  Interestingly, within the current study, poorer pre-injury self-concept was also 

associated with heightened anxiety and global distress.  These results differ from Cantor 

and colleagues’ (2005) research, which suggested that individuals may idealise their 

pre-injury self, leading to greater pre- versus post-injury self-discrepancy.  It is possible 

that individuals’ pre-injury psychological history may have impacted these results; 

however, this seems unlikely given the lack of association between pre-injury 

psychiatric history and the current experience of depression, anxiety or global distress.  

Rather, these findings may in part be explained by the percentage (n = 17, 34%) of 

participants who reported improvements in their self-concept between their pre-injury 

and current selves.  As such, the proportion of participants reporting improvements in 

self-concept may have influenced the non-significant findings regarding the predicted 

relationship between self-discrepancy and emotional distress, and between self-

discrepancy and negative self-focused attention.  It may be of interest for future research 

to investigate potential factors influencing improved self-concept following TBI, such 

as the experience of post-traumatic growth (e.g., see, McGrath & Linley, 2006; Silva, 

Ownsworth, Shields, & Fleming, 2011).  

Consistent with prior research within the clinical and TBI populations, increased 

worry was associated with greater depression, anxiety, and global distress (de Jong-

Meyer et al., 2009; Meyer et al., 1990; Seel et al., 2003).  The association between 

worry and anxiety was the more robust correlation, representing a moderate to large 

effect.  Given that worry is more often associated with anxiety, these findings are not 

surprising.  Nonetheless, the similar strength of associations between the outcomes 

measures and worry (i.e., r = .34 to .39) appear to indicate that this measure was more 
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likely to tap the transdiagnostic construct of negative repetitive thinking, than a 

component process unique to anxiety.     

Finally, consistent with Clark and Watson (1991), whom suggest that depression 

and anxiety possess unique as well as shared component processes, ‘Threats to Self’ 

significantly independently predicted depression and overall distress, but not anxiety.  

In part, this may be indicative of difficulties with emotion regulation representing a 

major underlying process, which accounted for most of the variance explained within 

the models.  Also, there was a moderate to large significant correlation between the 

Emotion Dysregulation and Threats to Self factors (r = .43), wherein 18.5% of the 

variance was shared.  As such, it is likely that shared variance between these two factors 

contributed to all mood outcomes, with Threats to Self not contributing unique variance 

to anxiety symptoms.  Furthermore, following TBI individuals often make sense of 

themselves via their interactions with others and participation in activities within their 

environment (Gracey et al., 2008).  It is possible that the Threats to Self factor 

represents a similar construct to Gracey and colleagues’ (2008) “Experience of self in 

the world” theme, wherein a sense of self is based upon the individuals perceptions and 

appraisals of how they manage within their environmental context.  Negative self-

appraisals regarding difficulties within this area (e.g., poorer self-concept, greater worry 

etc.) are likely to contribute to maladaptive self-schemas, such as a sense of 

worthlessness or meaninglessness.  Similar self-related cognitions are assessed within 

the depression subscale of the DASS 21 (e.g., “I felt that I had nothing to look forward 

to”), and global distress on the BSI 18 (“Feelings of worthlessness”), but not the BSI 18 

anxiety subscale.  As such, anxiety as measured by the BSI 18 may not tap the 

underlying psychological processes related to the Threats to Self factor within the 

current study.  
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Negative Self-Focused Attention and Mood 

The current study observed a significant association between increased negative 

self-focused attention, anxiety and global distress.  However, in contrast to Mor and 

Winquist (2002) meta-analytic review there was no significant association between 

negative self-focused attention and depression.  It is notable that these researchers made 

a distinction between public and private self-focus.  Private self-focus is more reflective 

of egocentric goals which do not involve taking others into consideration (Carver & 

Scheier, 1987), and is more strongly associated with depression than anxiety (Mor & 

Winquist, 2002).  Consistent with the notion of private self-focus, the SFSC was 

originally designed as a measure of egocentricity (Exner Jr, 1973).  However, it is 

possible that the SFSC measures a somewhat different construct to that originally 

outlined.  Specifically, self-focus may also reflect individuals’ concerns regarding 

others’ impressions of them, or self-consciousness (i.e., public self-focus) (Carver & 

Scheier, 1987).  In contrast to private self-focus, public self-focus has been found to be 

more strongly related to anxiety than depression (Mor & Winquist, 2002).  Therefore, it 

is possible that some negative self-focus statements from the SFSC represent self-

consciousness and/or concern regarding the impression one gives others within a social 

context rather than egocentricity per se, without specifically including a reference to 

others and receiving an external statement rating (e.g., see Table 3.9 for some 

illustrative examples).  As such, it may be of interest for future research to investigate 

the impact of self-consciousness (i.e., public self-focused attention) on emotional 

adjustment following traumatic brain injury.  
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Table 3.9 

Illustrative Examples of TBI Participants Self-Focus: Negative Statements from the 

Self-Focus Sentence Completion Task, Which May Represent Self-Consciousness 

TBI Participant Statement (sentence stem: “response”).  

PartNo_2 It’s hardest for me: “to accept myself now”.  

PartNo_4 The worst thing about me: “is that my words can bite”.  

PartNo_5 When I look in the mirror: “it cracks”.  

PartNo_9 I wonder: “what it would be like not to be me”.  

PartNo_11 My appearance: “I’m very unattractive, and feel very unhealthy, and 

I cover up my body”.  

PartNo_15 My father: “doesn’t like me”.  

PartNo_19 It upset me when: “I’m left out”.  

Partno_23 If only I would: “be more confident at work”.  

PartNo_25 The worst thing about me: “is my looks, that’s just the first thing 

that comes to mind”.  

PartNo_30 I always wanted: “to change my person, but I cannot”.  

PartNo_40 Friends: “I don’t have enough of them”.  

PartNo_41 I guess I’m: “insecure”.  

PartNo_49 I am: “struggling with work”.  

PartNo_52 If I had my way: “I wouldn’t have had the accident, and I wouldn’t 

be so aggressive, and intolerant, and I would be happier”.  

PartNo_55 I am: “basically useless”.  

PartNo_58 I’m at my best: “when I shut up, when I’m asleep”.  
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Limitations and Implications for Clinical Practice 

Study limitations and implications for clinical practice and future research will 

be explicated in detail in Chapter 6.  As with Study 1, it is worthwhile to note the 

potential influence of method variance associated with the use of self-report measures 

within the current study.  Specifically, it is possible that social desirability may have 

impacted TBI participants’ responses to some of the questionnaires, especially the 

SFSC.  However, given the large number of negative self-focused responses observed 

within the current study, the impact of social desirability biases appears unlikely.  

Nonetheless, it may be prudent for future studies to include a measure assessing 

response style biases to further support the validity of results.  

Notwithstanding this possible limitation, these findings add important 

information to the TBI clinical literature.  First, these results support the potential for 

the development of transdiagnostic treatment strategies for this population, with 

emotion dysregulation appearing a key transdiagnostic factor.  Specifically, the study 

highlighted the importance of the development of emotion regulation skills, especially 

self-efficacy around the ability to influence one’s emotional and behavioural responses, 

in enhancing emotional adjustment post-TBI.  To further examine the utility of a 

transdiagnostic approach for the TBI population, the following study will examine 

potential transdiagnostic social and environmental variables relevant to depression, 

anxiety and global distress.  
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Chapter 4: Study 3 - Social and Environmental Factors associated with 

Depression, Anxiety and Global Distress following TBI 

Various social and environmental factors have been associated with the 

development and maintenance of depression and anxiety within the general clinical 

population.  Stressful or traumatic life events have been linked to negative emotional 

outcomes (Allen et al., 2008; A. T. Beck, 2008).  Conversely, enhanced social support 

may act as a protective factor for emotional distress (Barlow, 2002a; Dozois et al., 

2009).  Guided by the transdiagnostic approach, the following review will incorporate 

social and environmental factors most consistently associated with emotional distress in 

the general population and/or following TBI.  It is beyond the scope of this project to 

examine all potentially relevant social and environmental variables, thus a rationale for 

the following will be provided: 1) the experience of stressful life events, and their 

associated threat appraisals, and 2) social support.  

Stressful Life Events 

Stressful life events have been considered a transdiagnostic risk factor 

precipitating depression and anxiety within the general clinical population (Dozois et 

al., 2009; Spinhoven et al., 2011).  This is consistent with the ‘triple vulnerability’ 

theory of emotional distress (Allen et al., 2008; Barlow, 2000, 2002a), and A. T Beck’s 

(2008) psychobiological model of depression, wherein the occurrence of stressful life 

events combined with biological and psychological vulnerabilities potentiate anxiety 

and depression.  Similarly, Mineka, Pury, and Luten (1995) propose that initial natural 

reactions to stressful life events may include anxiety, whereas prolonged anxiety in 

relation to these events may lead to feelings of uncontrollability, perceived helplessness, 

loss of hope and depression.  Further, research has indicated that the experience of a 
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greater number of life events is a better predictor of depression and anxiety than the 

type of life event (Spinhoven et al., 2011).  

Separate to the initial trauma of sustaining the injury, TBI has been associated 

with a multitude of stressful life experiences, including: difficulties with community re- 

integration, loss of independence, social isolation, and occupational disruption 

(Karlovits & McColl, 1999; Kersel et al., 2001).  Furthermore, stressors related to 

employment and financial strain are found to be associated with depression and anxiety 

symptoms following TBI (Douglas & Spellacy, 2000; Jorge et al., 2004; A. Moore, 

Stambrook, & Peters, 1993; Seel et al., 2003; Whelan-Goodinson et al., 2008).  

Financial strain may further exacerbate stressful events by reducing social contact, 

increasing isolation, or by escalating feelings of dependency (Douglas & Spellacy, 

2000).  

In an acquired brain injury sample, Bush (1999) found that those who reported 

experiencing a major life event during the first six months after their stroke were 

significantly more likely to be depressed than those who had not experienced such an 

event.  Similarly, Rutterford and Wood (2006) found that life stress (operationalised as 

a composite factor including Life Change Units from the Recent Life Changes 

Questionnaire: M. A. Miller & Rahe, 1997, and psychoticism personality trait) 

significantly predicted depression and anxiety symptoms among 131 individuals at least 

10 years post-TBI.  Together, these results suggest that stressful life events can 

contribute to emotional distress in both short- and long-term post-injury adjustment.   

Theoretical frameworks including Lazarus and colleagues’ (e.g.,1993; 1984; 

1979) stress-appraisal-coping model indicate that it is not the experience of the stressful 

life event per se that precipitates the onset of emotional distress.  Rather, the experience 

of distress is mediated by the degree of perceived threat (primary appraisal) associated 
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with the event and the perceived resources available to cope with the event (secondary 

appraisal).  Longitudinal studies within the general population have indicated that levels 

of subjective wellbeing remain relatively stable despite the experience of transitional 

positive or negative life events (Lazarus & Lannier, 1979; Orth, Trzesniewski, & 

Robins, 2010).  As such, consistent with stress-appraisal-coping theory (Folkman et al., 

1986; Lazarus, 1993), threat appraisal is likely to be important when evaluating the 

impact of life events on depression and anxiety post-TBI.  Godfrey et al. (1996) adopted 

this model to present a stress-appraisal-coping model of emotional adjustment following 

TBI.  Within their model, mediating variables thought to influence emotional response 

to stressors include; appraisal, coping and social support.  In part, this was supported by 

Kendall and Terry’s (2009) study wherein perceived threat significantly mediated the 

relationship between both internal resources (i.e., self-esteem), external resources (i.e., 

financial stability), and emotional wellbeing in the first year post-TBI.  Unlike Godfrey 

and colleagues (1996), who considered appraisal to be synonymous with ‘insight’, 

appraisal within this study was conceptualised as the individuals’ cognitive evaluation 

of the event.  Specifically, perceived threat was investigated in order to remain 

consistent with Lazarus et al.’s original conceptualisation of primary appraisal.  

Consistent with these researchers (i.e., Folkman et al., 1986; Godfrey et al., 

1996; Lazarus, 1993), the buffering model (e.g., Cohen & Wills, 1985) proposes that 

sufficient social support and resources may attenuate the impact of negative life events 

on emotional distress.  Social support may facilitate the reappraisal of the event, prevent 

maladaptive responses and/or enhance coping (Cohen & Wills).  This may be highly 

relevant to the TBI population, as difficulties coping with stressful events combined 

with poor social support can exacerbate the symptoms of emotional distress post-TBI 

(Kaplan, 1990; Leach, Frank, Bouman, & Farmer, 1994).  Thus, social support has been 
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hypothesised to act as a buffer between the experience of stressful life events and 

emotional wellbeing (Leach et al., 1994). However, it is notable that Kendall and Terry 

(2009) found that social support was not related to emotional wellbeing, nor did social 

support moderate the relationship between stress and emotional wellbeing one year 

post-TBI.   

Social Support 

Lack of social support has been identified as a potential risk factor for anxiety 

and depression in many groups within the general community, including the elderly, 

pregnant women, and following the experience of natural disasters (Lee et al., 2007; 

Vink, Aartsen, & Schoevers, 2008; Weems et al., 2007).  Sufficient and effectual social 

support may be particularly important for emotional adjustment following TBI, and is 

considered crucial during the recovery process (Douglas, 2012; Florian & Katz, 1991).  

However, changes in peoples’ physical capabilities, appearance, emotionality, 

behaviour and interpersonal skills may adversely affect social activity and support 

networks post-TBI (Tomberg, Toomela, Pulver, & Tikk, 2005).  Morton and Wehman’s 

(1995) review exploring psychosocial and emotional adjustment following severe TBI 

identified that people are at greater risk of experiencing reductions in their social 

support network, and have fewer opportunities to develop new friendships post-injury.  

This notion has been further supported by Tomberg and colleagues (2005), who 

observed that the number of relatives available for social support and the level of 

satisfaction with this support, was significantly lower among a moderate to severe TBI 

sample approximately two years post-injury, compared to healthy controls.  There were 

no differences in the number of non-relative social supports.  These researchers 

concluded that reduction in the quantity and quality of social support can impact upon 

people’s wellbeing, adjustment, and ability to cope with stress.  Social support consists 
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of several dimensions including, size, proximity, and adequacy or satisfactions with 

instrumental (e.g., physical and material supports) and expressive (e.g., emotional) 

supports (Douglas & Spellacy, 2000).  However, researchers have emphasised that the 

perceived quality or satisfaction with support is more important to post-TBI wellbeing 

than actual levels of support (Douglas & Spellacy, 2000; Smith, Magill-Evans, & 

Britnell, 1998).  

Despite the apparent importance of social support, some mixed findings are 

evident in relation to emotional adjustment post-TBI.  Some researchers have observed 

no significant association between the experience of depression and/or anxiety 

symptoms, and actual or ideal levels of social support (Jorge, Robinson, Starkstein, et 

al., 1993; Leach et al., 1994; Rutterford & Wood, 2006).  In contrast, Stålnacke (2007) 

investigated a group of individuals three years post mild-TBI, and found that both 

greater quantity and perceived quality of social support was significantly associated 

with increased life satisfaction and fewer symptoms of depression, representing 

moderate effects.  Similarly, Douglas and Spellacy (2000) found that despite 83% of 

their sample functioning independently or with limited assistance, social support (and 

not level of disability) was a significant predictor of emotional wellbeing at 3.5 – 10 

years post injury.  These researchers used the Instrumental – Expressive Social Support 

Scale (IESS), and found the following problems to be reported most frequently; lack of 

transportation, not seeing people you feel close to, not having enough money, not 

having a satisfactory sex life, people interfering with things you want to do, and not 

having a satisfying job.  Lack of money and “strong tie support” were the most 

important predictors of depression symptomology, accounting for 13.4% and 18.7% 

unique variance respectively.  More recently, Hart and colleagues (2011) found that a 

lack of a romantic partner or close friend was significantly associated with worsening 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                             134 

 

depression symptoms at one year post-injury.  Furthermore, Tsaousides, Cantor, and 

Gordon’s (2011) study found that individuals experiencing suicidal ideation reported 

significantly poorer perceived social support compared to individuals who did not report 

suicidal thoughts following mild to severe TBI (n = 356, M = 5.93 years post-injury).  

These results highlight not only the importance of social support for this population, but 

also that perceptions of social support may potentially influence long-term emotional 

adjustment to a greater extent than level of functional recovery.  

Social and Environmental Factors – Summary, Aims and Hypotheses 

The broad aim of the third study was to identify social and environmental factors 

common to depression, anxiety and global distress following TBI.  Based on the 

literature, it was hypothesised that higher levels of depression, anxiety and global 

distress would be associated with the experience of more life events, greater threat 

appraisals associated with these events, lower levels of actual social support (emotional 

and practical), and larger discrepancies between actual and ideal support (with ideal 

support being rated as greater than what is actually received).  The relative importance 

of these variables (i.e., significant unique variance) in accounting for level of 

depression, anxiety and global distress symptoms was also determined.  

Method 

Participants 

Please refer to Study 1 (Chapter 2, pp. 40-41) for a comprehensive outline of the 

participants.  Of the potential 54 participants, two females (aged 21 and 23 years) and 

three males (aged 46 - 53 years) did not complete the second phase of the assessment.  

Three participants declined to continue due to work commitments, one was not 

contactable, and one did not complete Study 3 questionnaires due to a housing 

relocation during the Brisbane floods.  Due to the large amount of missing data for these 
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participants, they were excluded from the study.  As such, a total of 49 participants were 

included in Study 3.   

Materials and Procedure 

A comprehensive description of the procedure for the entire study is outlined 

within Chapter 2 (pp. 41-46).   Participants completed a modified version of the 

Schedule of Recent Experience Scale (Rahe, 1975), and the Significant Others Scale – 

short version (SOS: Power et al., 1988) during phase two of data collection.  All 

assessments were administered and scored according to published instructions.  

Materials – Study Three. 

Schedule of Recent Experience.  

The Schedule of Recent Experience (SRE: Rahe, 1975) is a 42 item scale 

assessing the occurrence of life events in the following areas: health, work, home and 

family, personal – social, and financial.  The SRE was further developed into the 74 

item Recent Life Changes Questionnaire (RLCQ: M. A. Miller & Rahe, 1997), wherein 

items were rephrased and added, in order to encourage greater specificity.  To avoid 

unnecessarily extending the assessment period and increasing fatigue levels, the SRE 

was deemed more suitable for the current study.  In addition, two items pertaining to the 

possible illicit behaviours of the participant (i.e., “Detention in jail or other institution” 

and “Minor violations of the law”) were omitted from the questionnaire.
13

  Each event 

has an associated numerical value (Life Change Unit: LCU) based upon mean ratings of 

427 volunteers (239 women) in the 1990s (M. A. Miller & Rahe, 1997).  Higher total 

LCU scores indicate greater life stress.  For the current study, the participant was asked 

whether they had experienced each event in the 6 months prior.  The lengthier RLCQ 

                                                 
13

 The exclusion of these items was at the request of the hospital’s Human Research Ethics Committee, as 

the focus of the study was not on the sensitive and complex area of illicit behaviour.  
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has been applied to and recommended for assessment within the TBI population (Rose, 

2005; Rutterford & Wood, 2006).   

Following each endorsed event on the SRE, the participant was asked four 

questions regarding the degree of perceived threat surrounding the event.  Questions 

were obtained from the Threat subscale of the Stress Appraisal Measure (Peacock & 

Wong, 1990).  This subscale has been found to be significantly associated with the 

experience of psychological distress (Peacock & Wong), and the full measure has used 

in research with the stroke population (Rochette, Bravo, Desrosiers, & Bourget, 2007).  

The scale includes four statements, 1) “This situation is threatening”, 2) “This situation 

makes me feel anxious”, 3) “The outcome of this situation will be negative”, and 4) 

“This is going to have a negative impact upon me”.  Items are rated on a 5-point Likert 

scale, ranging from 1= “Strongly Disagree” to 5 = “Strongly Agree”.  Overall threat 

appraisal was calculated by totalling the scores across the items, dividing by four 

(items), and then averaging across the number of events endorsed. As such, average 

Threat scores ranged from 1 to 5, with higher scores indicative of greater perceived 

threat.
14

    

Significant Others Scale.  

The SOS (short version) assesses emotional, practical, actual and ideal social 

support from a possible six support persons, including: spouse/partner, mother, father, 

brother/sister, son/daughter, and best friend.  Questions either pertain to emotional 

support (e.g., “Can you lean on and turn to your [spouse/partner] in times of 

difficulty?”), or practical support (e.g., “Does he or she give you practical help?”).  

Following each actual support question, the participant is asked “What rating would 

your ideal be?”.  Actual and ideal ratings of support are scored along a 7-point Likert 

                                                 
14

 The SRE requires the participant to indicate whether they have experienced a range of different events 

(i.e., Cronbach’s alpha is inappropriate), which would not be expected to remain stable over time (i.e., 

test-retest reliability is inappropriate). As such, no reliability statistics are reported or conducted.  
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scale, ranging from 1 = “Never” to 7 = “Always”.  For the purpose of the current study 

the following scores were calculated for both practical and emotional support:  actual 

total, ideal total, and discrepancy (i.e., actual total – ideal total).  The SOS has been used 

with the TBI population (Rutterford & Wood, 2006), and Appendix C includes the test-

retest reliability of the scale. 
15

  

Depression, Anxiety and Global Distress.  

Please refer to Study 1 method, material section (Chapter 2, pp. 53-55) for 

information regarding the Brief Symptom Inventory 18 (BSI 18: Derogatis, 2001) and 

the Depression Anxiety and Stress Scales 21 (DASS 21: Lovibond & Lovibond, 1995).  

Psychometric properties of these scales are presented in Appendix C.  

Design and Analyses 

Data Screening and Assumptions 

All analyses were conducted using SPSS Version 21 (IBM, 2012).  Prior to 

analyses, all variables were examined for accuracy of data entry, missing values, and 

assumptions of inferential statistics (Tabachnick & Fidell, 2007), where necessary 

transformations (i.e., square root or Log10) were performed in order to meet the 

assumptions of normality.  In preparation for Study 3 analyses a Missing Values 

Analysis was conducted.  No cases were missing data on the key independent or 

dependent variables.  In regards to potential covariates, three cases (6.1%) were missing 

data regarding injury severity, and two (4.1%) were missing data regarding premorbid 

psychological history.  The Expectation – Maximisation algorithm was applied with 25 

iterations to the data set.  The results of this analysis indicate that data was not missing 

at random”, Little’s MCAR test, χ
2 

(16) = 40.39, p = .001.  As Multiple Imputation does 

not depend upon data being “missing at random” (Tabachnick & Fidell, 2007), missing 

                                                 
15

 Due to the design of the SOS (i.e., self-reported support across a varying number of individuals) 

Cronbach’s alpha cannot be examined.  
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data were imputed using the Multiple Imputation method with five imputations as 

recommended by Rubin (1996; see also Sinharay et al., 2001).  Results were reported 

using pooled data when supported by the software.  Alternatively, a single imputed data 

set was applied, and will be identified within the results section of the study. 

Analyses 

 Following data screening procedures (Tabachnick & Fidell, 2007), descriptive 

analyses were conducted for the SRE and SOS.  As the sample differed slightly from 

Study 1 and Study 2, descriptive statistics were also calculated for the BSI 18 and 

DASS 21.  Preliminary correlational analyses examined whether any demographic or 

injury related variables (see Study 1, Chapter 2, p. 57) were significantly associated 

with key outcome measures for the current sample (n = 49).  Following the preliminary 

correlational analyses, a second correlational analysis was conducted investigating 

significant associations between social/environmental factors and mood, whilst 

partialling out the effects of any previously identified covariates.  As mentioned 

previously, alpha was set at p < .05 as the risk of Type II error was considered as 

important to minimise as Type I; however, due to multiple comparisons the strength of 

the effect sizes were also taken into consideration in the interpretation of results.  

Finally, hierarchical regression analyses were conducted, partialling out the effects of 

any covariates, in order to investigate the relative contribution of key 

social/environmental variables on depression, anxiety and global distress.  Inspection of 

the Beta weights and associated t-tests revealed the relative importance of 

social/environmental factors in the prediction of emotional distress.  
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Results 

Preliminary Analyses 

Descriptive statistics for social/environmental variables. 

 Descriptive statistics for the social/environmental, and psychological variables 

(i.e., SRE, SOS, BSI 18 and DASS 21) were calculated from the original data set (n = 

49).  According to the SRE, the TBI group experienced an average of 5.84 life events 

over the previous 6 months (SD = 2.66, range = 2 – 15).  These life events were 

associated with an average of 240.08 Life Change Units (SD = 111.49, range = 79 – 

559).  A summary of these events is outlined in Table 4.1.  Overall, participants 

reported relatively low levels of perceived threat in relation to these life events (M = 

2.13, SD = .78, range = 1.00 – 3.70).   

On average, TBI participants reported higher ideal compared to actual emotional 

support (emotional support discrepancy; M = -.48, SD = .69, range = -2.60 – 1.16).   

The difference between ideal (M = 6.29, SD = .68, range = 4.67 – 7.00) and actual (M = 

5.81, SD = .94, range 3.37 – 7.00) emotional social support was significant, t (48) = -

4.83, p < .001.  Furthermore, TBI participants typically reported higher ideal compared 

to actual practical support (practical support discrepancy; M = -.40, SD = .76, range = -

2.40 – 1.33).  The difference between ideal (M = 5.92, SD = .81, range = 4.00 – 7.00) 

and actual (M = 5.52, SD = 1.01, range = 3.00 – 7.00) practical support was significant, 

t (48) = -3.65, p = .001.  Inspection of the descriptive statistics for the DASS 21 and BSI 

18 revealed similar results to those reported within Study 1 and Study 2, and as such are 

not reproduced within Study 3.   
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Table 4.1 

TBI Participants’ Experience of Life Events in the Previous 6 Months 

Event Number of participants endorsed 

Health  

Major personal injury or illness (other than the brain 

injury) 

5 (10%) 

Change in eating habits 11 (22%) 

Change in sleeping habits 19 (39%) 

Change in recreation 17 (35%) 

Work  

Change to a different line of work 3 (6%) 

Change in work hours or conditions 12 (24%) 

Change in responsibilities at work 11 (22%) 

Trouble with the boss 5 (10%) 

Major business readjustment 10 (20%) 

Retirement 1 (2%) 

Fired from work 1 (2%) 

Home and Family  

Change in residence 10 (20%) 

Change in number of family get-togethers 11 (22%) 

Change in health or behaviour of a family member 15 (31%) 

Change in living conditions 6 (12%) 

Death of a spouse 0 (0%) 

Death of a close family member 4 (8%) 

Death of a close friend 6 (12%) 

Marriage 0 (0%) 

Change in number of arguments with spouse 9 (18%) 

Trouble with the in-laws 0 (0%) 

Marital separation 2 (4%) 

Marital reconciliation 0 (0%) 

Divorce 1 (2%) 

Gain a new family member 9 (18%) 

Spouse begins or ends work 4 (8%) 

Pregnancy (self or partner) 1 (2%) 

Child leaving home 2 (4%) 

Personal and Social  

Outstanding personal achievement 16 (33%) 

Change in personal habits 14 (29%) 

Sexual difficulties 9 (18%) 

Begin or end school 1 (2%) 

Change in schools 0 (0%) 

Vacation 26 (53%) 

Change in church activities 3 (6%) 

Change in social activities 11 (22%) 

Financial  

Mortgage or loan (< $10 000) 2 (4%) 

Mortgage or loan (> $10 000) 7 (14%) 

Foreclosure on mortgage or loan 2 (4%) 

Change in financial state 20 (41%) 
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Preliminary Correlational Analyses Investigating Potential Covariates and Mood 

 Pooled bivariate correlations between demographic and injury-related variables 

(refer to Chapter 2, p. 57) and measures of mood were based upon a multiple imputation 

dataset.  Consistent with Study 1 and 2, there was a significant moderate correlation 

between older age and depression symptoms (r = .29, p < .05).  Individuals residing 

within the metropolitan area reported significantly more depression symptoms than 

individuals living within rural regions and outside the metropolitan area (r = .33, p < 

.05).  Shorter duration since injury was significantly associated with more anxiety (r = -

.31, p < .05) and global distress (r = -.34, p < .05), representing moderate effects.  The 

experience of premorbid psychological difficulties was significantly associated with 

greater anxiety symptoms (r = .31, p = .05).  Shorter length of hospital stay was 

significantly correlated with greater overall distress (r = -.29, p < .05), representing a 

moderate effect.  There were no other significant correlations.
16

 

 There were no significant intercorrelations between the covariates; age and 

metro area (r = -.05, p = .72), time since injury and premorbid psychological history (r 

= .06, p = .72), nor time since injury and length of hospital stay (r = -.17, p = .32).  As 

such, all covariates identified were controlled for within the subsequent analyses.   

Correlational Analyses Investigating the Associations between Social/ 

Environmental Variables and Mood 

Table 4.2 presents the bivariate correlations between social/environmental 

variables and measures of mood.  Age and metropolitan area were partialled out of the 

depression analyses.  Time since injury and premorbid psychological difficulties were 

                                                 
16

 It is notable that premorbid psychological history was identified as a covariate within the current study, 

but not in the previous studies. This may be accounted for by the minor variation in included participants 

and the number of participants between the studies, as well as minor variations within the multiple 

imputation data sets.  Furthermore, the relationship between premorbid psychological history approached 

significance within the similar Study 2 sample (r = .29, p = .06).   
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partialled out of the anxiety analyses.  Time since injury and length of hospital stay 

were partialled out of the overall distress (GSI) analyses.   

 

Table 4.2 

Summary of Correlations between Social/Environmental Variables and Measure of 

Mood  

 DASS – D BSI – A BSI - GSI 

Schedule of Recent Experience    

Number of events -.04 .01 .10 

Total Life Change Units -.03 .02 .11 

Threat (Life events) .38** .32** .50*** 

Significant Others Scale    

Actual emotional support -.11 .13 .01 

Ideal emotional support -.12 .01 -.10 

Emotional support discrepancy -.04 .18 .10 

Actual practical support -.03 .13 .11 

Ideal practical support -.03 .02 -.01 

Practical support discrepancy -.01 .16 .16 

a 
Discrepancy scores = Actual minus ideal. Therefore, negative scores indicate that the individual would 

ideally be receiving more support than they are actually getting.  Positive scores indicate that the 

individual would ideally be receiving less support than what they are actually receiving.   

** p ≤ .01, *** p ≤ .001.   

 

As SPSS21 does not support the use of pooled data when including a control 

variable within correlational analyses, reported results were based upon a single 

imputed data set.  As such, the anxiety correlational analysis must be interpreted with 

caution due to the use of a single imputed data set for premorbid psychological history, 

given the data was not missing at random.  As shown in Table 4.2, increased threat 

appraisals regarding the experience of life events was significantly associated with 
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depression, anxiety and global distress, representing moderate to large effects.  There 

were no other significant correlations. 

Regression Analyses 

Depression. 

A hierarchical regression analysis (n = 49) was conducted with age and metro 

area entered at step 1, and threat (life events) entered at step 2 (see Table 4.3).  As there 

were no missing data on these variables, the original data set was used for the analysis.  

Three participants were potential points of influence (i.e., Cook’s D).  However, only 

one of these data points significantly impacted upon the results, and was removed from 

the analysis.  There were no other problems with the assumptions for multiple 

regression analyses.   

 

Table 4.3 

Hierarchical Multiple Regression Analyses Predicting Depression Symptoms from Age, 

Metropolitan Area, and Average Threat Appraisals Regarding Life Events Using the 

Original Data Set (n = 48) 

 

Variables 

 

∆R
2 

 

B 

 

SE (B) 

95% CI (B)  

β 

sr
2 

(%) Lower Upper 

Step 1 .22       

Age  .04 .02 .004 .07 .30* 8.8 

Metropolitan Area  1.30 .44 .40 2.19 .38** 14.7 

Step 2 .16       

Age  .01 .02 -.02 .04 .09 0.6 

Metropolitan Area  .95 .41 .12 1.78 .28* 7.3 

Threat (Life events)  1.02 .30 .42 1.62 .46** 16.2 

Note: R
2
 at Step 1 = 0.225, R

2
 at Step 2 = 0.388. 

* p ≤ .05, ** p ≤ .01. 

 

The hierarchical regression analysis revealed that 22.5% of the variance in 

depression was accounted for by age and metro area, Fchg (2, 45) = 6.55, p = .003.  
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Average threat appraisals regarding the experience of life events accounted for an 

additional, significant 16.2% of the variance in depression symptoms, Fchg (1, 44) = 

11.67, p = .001.  The addition of threat (life events) to the model reduced the effect of 

age on depression.  However, metropolitan area remained a unique significant predictor, 

accounting for 7.3% of the variance in depression, β = .28, p = .02.   

Anxiety. 

A hierarchical multiple regression analysis (n = 49) was conducted with time 

since injury and premorbid psychological difficulties entered at step 1, and average 

threat appraisals regarding life events entered at step 2 (see Table 4.4).  As there were 

two missing data points regarding premorbid psychological history, a multiple 

imputation dataset was used for the analysis.  Two participants were potential points of 

leverage, two were potential points of influence (i.e., Cooks’ D), and one was a 

potential multivariate outlier according to Mahalanobis Distance.  However, only one 

point of influence unduly impacted the results, and was excluded from the analysis.  

There were no other problems with the assumptions for multiple regression analyses.  

 According to a single imputed data set, a non-significant 11.3% of the variance 

in anxiety was accounted for by time since injury and premorbid psychological history, 

Fchg (2, 45) = 2.87, p = .07.  Threat (life events) accounted for an additional significant 

7.6% of the variance in anxiety symptoms, Fchg (1, 44) = 4.14, p = .05.
17

  The pooled 

analysis revealed that the addition of average threat appraisals regarding life events 

reduced the effect of premorbid psychological history on anxiety symptoms (see Table 

4.4).  Independently, threat (life events) accounted for a significant 7.2% of the variance 

in anxiety symptoms, t (44) = 1.98, p = .048.  

 

                                                 
17

 Single imputation is not recommended when missing data is not “at random”, as such interpretation of 

the pooled results from the multiple imputation dataset is recommended.  
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Table 4.4 

Hierarchical Multiple Regression Analyses Predicting Anxiety Symptoms from Time 

Since Injury, Premorbid Psychological History and Average Threat Appraisals 

Regarding Life Events Using a Multiple Imputation Data Set (n = 48) 

 

Variables 

 

∆R
2a 

 

B 

 

SE (B) 

95% CI (B)  

t
b 

sr
2 

(%) Lower Upper 

Step 1 .12       

Time Since Injury  .002 .001 -.001 .004 1.19 2.9 

Premorbid Psychological History  .08 .04 .004 .15 2.06* 8.7 

Step 2 .05       

Time Since Injury  .001 .001 -.001 .004 .94 1.7 

Premorbid Psychological History  .06 .04 -.01 .13 1.69 5.4 

Threat (Life events)  .05 .02 0.0 .09 1.98* 7.2 

Note: R
2
 at Step 1 = 0.113, R

2
 at Step 2 = 0.189 

a 
The Model Summary does not include pooled results, as such R

2 
and ∆R

2 
is based upon a single imputed 

data set 
b 
Pooled data does not provide beta coefficients, as such the t statistic is provided.  

* p ≤ .05. 

 

 

Global Distress. 

A hierarchical regression analysis (n = 49) was conducted with time since injury 

and length of hospital stay entered at step 1, and average threat appraisals regarding the 

experience of life events entered at Step 2 (see Table 4.5).  As there were no missing 

data on these variables, the original data set was used for the analysis.  Two participants 

were investigated as potential points of influence (Cook’s D), one participant was a 

potential point of leverage, and one participant was a potential multivariate outlier 

according to Mahalanobis Distance.  Following inspection of these data points, two 

participants were deemed to exert undue influence over the results and were excluded 
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from the analysis.  There were no other problems with the assumptions for multiple 

regression analyses.   

The hierarchical regression analysis revealed a non-significant 10.2% of the 

variance in global distress was accounted for by time since injury and length of hospital 

stay, Fchg (2, 44) = 2.50, p = .09.  Average threat appraisals regarding the experience of 

life events accounted for an additional, significant 17.2% of the variance in global 

distress, Fchg (1, 43) = 10.21, p = .003.   

 

Table 4.5 

Hierarchical Multiple Regression Analyses Predicting Global Distress Symptoms from 

Time Since Injury, Length of Hospital Stay, and Average Threat Appraisals Regarding 

Life Events Using the Original Data Set (n = 47) 

 

Variables 

 

∆R
2 

 

B 

 

SE (B) 

95% CI (B)  

β 

sr
2 

(%) Lower Upper 

Step 1 .10       

Time Since Injury  -.002 .002 -.005 .001 -.23 3.1 

Length of Hospital Stay  0.0 0.0 -.001 .001 -.11 0.7 

Step 2 .17       

Time Since Injury  -.002 .001 -.005 .001 -.22 2.8 

Length of Hospital Stay  0.0 0.0 -.001 0.0 -.12 0.9 

Threat (Life events)  .06 .02 .02 .10 .41** 17.2 

Note: R
2
 at Step 1 = 0.102, R

2
 at Step 2 = 0.274 

** p ≤ .01. 

 

Discussion 

Study 3 investigated social and environmental factors proposed to underlie 

depression, anxiety and global distress for the TBI population.  Overall, the study 

provided support for the transdiagnostic framework, with threat appraisals regarding the 

experience of stressful life events emerging as a key predictor of depression, anxiety 
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and global distress.  However, contrary to the hypotheses, the number of events 

experienced, and level of social support were not associated with emotional distress 

within the current study.   

Stressful Life Events and Mood 

Consistent with stress-appraisal-coping models proposed within the general and 

TBI literature (Folkman et al., 1986; Godfrey et al., 1996; Lazarus, 1993), it was the 

perceived threat (i.e., primary appraisal) regarding the event which was significantly 

correlated with depression, anxiety and global distress, rather than the events per se.  

Furthermore, threat appraisal was the only variable which significantly predicted all 

three outcome measures, uniquely accounting for 16.2% of the variance in depression, 

7.2% of the variance in anxiety, and 17.2% of variance in global distress.  Although the 

findings are consistent with the above theoretical frameworks, the results somewhat 

contrast with those previously reported within the brain injury literature (Bush, 1999; 

Rutterford & Wood, 2006).  In part, this may be explained by the differing modes of 

assessment.  Specifically, Rutterford and Wood utilised the lengthier RLCQ, combined 

with a personality trait (i.e., neuroticism subscale from the Eysenck Personality 

Questionnaire – Revised), in order to conceptualise life stress; rather than the 

experience of life events alone.  Furthermore, Bush did not use a specific measure of 

life events within her study, instead asking participants whether or not they had 

experienced a major life event during the previous 6 months.  As such, it is possible that 

the individuals’ interpretation of whether an event is considered ‘major’ may in part be 

determined by the individuals’ appraisal of the event, rather than simply the occurrence 

of the event.  

Furthermore, although the lengthier version of the SRE, the RLCQ has been 

used and recommended for use within the TBI population (Rose, 2005; Rutterford & 
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Wood, 2006), the measure was not specifically developed for this group.  It is possible 

that following TBI stressful life events may occur which are not directly assessed by the 

SRE or RLCQ.  For example, the Sentinel Events Questionnaire (SEQ: Nalder, 

Fleming, Cornwell, et al., 2012) was specifically developed to assesses key events that 

occur during the transition from hospital to home following acquired brain injury.  

Some items from the SEQ are similar to that assessed within the SRE, such as 

relationship breakdown and financial strain.  However, the SEQ also includes items that 

specifically pertain to the experience of brain injury, such as “lack of access to therapy”, 

and “home independence”.  Utilising this measure, Ownsworth et al. (2011) found that 

the greater presence of negative (e.g., “lack of access to therapy”) and absence of 

positive life events (e.g., “return to driving”), was significantly associated with 

depression symptoms 3 months post-discharge.  Self-perceived functional status 

significantly mediated this relationship, which further highlights the importance of 

appraisal processes.  Therefore, it may be prudent for future researchers to consider the 

subjective impact of life events that commonly occur after TBI, as well as the absence 

of hoped for or desired events such as return to work or driving, when examining 

emotional adjustment for this population.  

Social Support and Mood 

 Social support has been proposed to buffer emotional distress in relation to the 

experience of stressful life events, both within the general and TBI populations (Cohen 

& Wills, 1985; Kaplan, 1990).  However, there were no significant relationships 

between measures of mood and practical, emotional, actual, and discrepancies between 

actual and ideal supports.  The current results are consistent with studies which did not 

find a significant relationship between social support and emotional adjustment post-

TBI.  For example, also using the SOS (short form), Rutterford and Wood (2006) found 
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that social support did not significantly predict symptoms of depression or anxiety 10 

years or more post-TBI.  Similarly, Leach et al. (1994) reported no significant 

relationship between perceived social support and the experience of depression, 3 – 24 

years following mild to severe TBI.  Rather, these researchers reported that depression 

was significantly associated with coping strategies utilised by the TBI individuals’ 

family members in order to access social supports (e.g., effective problem-solving and 

behavioural strategies).  Furthermore, studies finding statistically significant 

relationships between perceived social support and mood tend to report small 

associations ranging from 6 – 8% (Malec et al., 2007; Stålnacke, 2007).   

A potential explanation for these findings is that emotional wellbeing may be 

associated with more than simply the experience of adequate social support (as assessed 

by the SOS-short form).  For example, individuals who engage in meaningful social 

activities, linked to their sense of self, are more likely to experience positive mood 

outcomes (Douglas, 2012; Douglas, Dyson, & Foreman, 2006).  Specifically, recent 

research within the brain injury field has revealed the importance of social identification 

in post-injury adjustment (Gracey et al., 2008; C. Haslam et al., 2008; Paterson & 

Stewart, 2002).  Social identity and self-categorisation theory suggest that group 

membership is intrinsically linked to one’s sense of self (Tajfel & Turner, 1979; Turner, 

Oakes, Haslam, & McGarty, 1994), and positively impacts health, coping and emotional 

wellbeing (S. A. Haslam, Jetten, & Postmes, 2009).  Furthermore, social support 

received from a place of shared social identity, is more likely to be interpreted 

positively and experienced as beneficial (S. A. Haslam, Jetten, O'Brien, & Jacobs, 

2004).  This may be of particular relevance following the experience of brain injury, 

wherein changes to the self are common (Moldover et al., 2004).  For example, Paterson 

and Stewart’s (2002) qualitative study found that changes to one’s social identity was a 
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key phenomenon impacting the experience of relationships and social interactions 

following acquired brain injury.  Cognitive decline, negative emotional experiences, and 

strained interpersonal relationships appeared to underlie these changes to social identity.  

More recently, C. Haslam and colleagues (2008) found that remaining part of a valued 

social group (e.g., professional, social, or sporting) post-stroke was significantly 

associated with greater life satisfaction and less stress.  As such, the broader concept of 

social identification, rather than social support per se, may be more closely related to 

emotional adjustment following brain injury.  Therefore, social identity may be an 

important construct of interest for future research within this area.   

Stress-appraisal-coping models (Folkman et al., 1986; Lazarus, 1993) assert that 

the experience of stress in relation to an event is mediated by both the degree of threat 

associated with the event (i.e., primary appraisal), and the perceived ability to cope with 

the event (i.e., secondary appraisal).  The current findings support the notion that the 

degree of perceived threat in relation to the event is a key factor in depression, anxiety 

and global distress, thus supporting the transdiagnostic framework.  However, perceived 

social support (secondary appraisal) was not significantly related to emotional 

adjustment.  As such, it is possible that social support, as an external or environmental 

resource, is not as closely related to adjustment following TBI as internal resources 

(e.g., emotion regulation skills). The impact of emotion regulation skills as a secondary 

appraisal will be further examined within Chapter 5.  

Limitations and Implications for Clinical Practice 

Study limitations and implications for clinical practice and future research will 

be explicated in detail in Chapter 6.  However, it is important to note that due to the 

retrospective ratings of threat appraisals regarding the experience of past life events, the 

directionality of the relationship between threat appraisals and emotional distress 
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remains unclear.  Overall, these findings highlight the importance of subjective 

appraisals regarding the meaning of life events, rather than objective ratings of stress 

(e.g., Life Change Units), or the actual occurrence of stressful events, in emotional 

adjustment post-TBI.  The following study will investigate the relationships between the 

transdiagnostic injury-related/neurocognitive, psychological, and social/environmental 

variables, and how these impact emotional adjustment post-TBI.   
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Chapter 5:  Study 4 - An Integrated Transdiagnostic Perspective of Depression, 

Anxiety and Global Distress 

The transdiagnostic framework endeavours to understand the common processes 

associated with multiple psychological disorders (e.g., Barlow et al., 2004; Mansell et 

al., 2009), with the aim of developing more parsimonious conceptualisations of 

psychopathology (Nolen-Hoeksema & Watkins, 2011).  The main aim of studies 1 to 3 

was to identify common biopsychosocial factors underlying depression, anxiety and 

global distress for individuals one or more years post-TBI.  Initially, this chapter will 

identify key transdiagnostic variables emerging from the prior studies.  As noted in the 

previous chapters, it is unlikely that injury-related/neurocognitive, psychological, or 

social factors alone can account for the development of emotional distress following 

TBI.  Rather, relationships between these variables are likely to impact upon the 

experience of emotional distress (Williams & Evans, 2003).  A clearer understanding of 

these relationships is important to inform the development of appropriate interventions 

for this population (Bombardier et al., 2009).  In particular, mediation models are 

considered valuable in the identification of key constructs to be targeted within clinical 

practice (Shrout & Bolger, 2002).  Therefore, guided by both theoretically and 

empirically driven models, the main objective of this study was to develop a more 

functional understanding of the associations between the transdiagnostic variables, and 

their impact upon emotional adjustment post-TBI.     

Summary of Findings in Studies 1 to 3  

Table 5.1 summarises the biopsychosocial variables identified as unique 

predictors of depression, anxiety and global distress from studies 1 to 3.   As can be 

seen from the table, one injury-related/neurocognitive variable, one psychological 

variable, and one social/environmental variable emerged as transdiagnostic predictors of 
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emotional distress.  In regards to injury-related/ neurocognitive variables, self-reported 

functioning, specifically within the domain of executive functioning skills, was a key 

transdiagnostic variable.  Behavioural and emotional self-regulation is considered to be 

one dissociable aspect of executive functioning, and has been associated with the 

ventromedial PFC (Simblett & Bateman, 2011; Stuss, 2011).    

 Emotion dysregulation emerged as the central transdiagnostic construct within 

the domain of psychological variables.  The variable ‘emotion dysregulation’ was 

derived from a principal components analysis, aimed at both data reduction and 

identifying key underlying constructs among the interrelated psychological variables in 

study 2.  The emotion dysregulation factor predominantly represents the behavioural 

impact of emotions, as well as beliefs regarding one’s ability to regulate emotions and 

behaviours (see Chapter 3, pp. 121-123 for a full description of the four DERS 

subscales which comprise this factor).  In other words, self-reported emotion 

dysregulation is the level of skills or personal resources the individual feels they possess 

regarding their ability to manage their emotions and emotion-related behaviours.  Due 

to similar terminology, the emotion dysregulation factor and behavioural and emotional 

self-regulation may appear to reflect the same underlying construct, potentially 

rendering one of the two variables redundant.  The justification for distinct 

conceptualisations of these two variables will be provided later within this section.    

Finally, threat appraisals regarding the experience of stressful life events 

emerged as the key transdiagnostic variable within the social/environmental domain.  

This variable represents the perceived harm associated with stressful events, and thus is 

consistent with primary threat appraisals highlighted within stress-appraisal-coping 

models in the general, clinical and brain injury literature (Folkman et al., 1986; Godfrey 

et al., 1996; Lazarus, 1993; Lazarus & Folkman, 1984).   
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Table 5.1 

Key Predictors of Depression, Anxiety and Global Distress Identified Within Studies 1 – 3.  

 Depression Anxiety Global Distress 

Injury-related/ Neurocognitive Attention (RBANS) -- Attention (RBANS) 

 Behavioural Emotional Self-Regulation 

(DEX) 

Behavioural Emotional Self-Regulation 

(DEX) 

Behavioural Emotional Self-Regulation 

(DEX) 

Psychological Emotion Dysregulation (DERS factor 

2) 

Emotion Dysregulation (DERS factor 

2) 

Emotion Dysregulation (DERS factor 

2) 

 Threats to Self (factor 1) -- Threats to Self (factor 1) 

Social / Environmental Threat Appraisals (Life events) Threat Appraisals (Life events) Threat Appraisals (Life events) 

Note: RBANS = Repeatable Battery for the Assessment of Neuropsychological Status; DEX = Dysexecutive Questionnaire; DERS = Difficulties with Emotion 

Regulation Scale.  
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Attention skills and the threats to self factor were also significant predictors of 

emotional distress.  However, these variables predicted depression and global distress, 

but not anxiety.  These findings reinforce the notion that depression and anxiety possess 

both common and specific components, consistent with the tripartite model of 

depression and anxiety (Clark & Watson, 1991).  It would be valuable for future 

research to investigate the potential functional relationships between attention, threats to 

self and other key predictors in relation to emotional distress post-TBI.  However, as 

these variables did not emerge as transdiagnostic, such analyses are considered beyond 

the scope of the current research.      

Executive Functioning, Emotion Dysregulation and Mood 

Theoretical perspectives propose that psychosocial factors interact with 

biological vulnerabilities in the development of emotional distress post-TBI (Khan-

Bourne & Brown, 2003; Ownsworth & Oei, 1998; Williams & Evans, 2003).  This is 

consistent with the triple vulnerability model of emotional disorders (Allen et al., 2008; 

Barlow, 2000), and A. T. Beck’s (2008) psychobiological model of depression.  These 

models suggest that a diathesis exists in which biological vulnerabilities interact with a 

range of possible psychosocial factors.  Specifically, the triple vulnerability model 

proposes that if both biological (e.g., neurotic or inhibited temperament) and 

psychological vulnerabilities (e.g., poor coping) are combined with the experience of 

stressful life events, emotional disorders (i.e., depression and anxiety) are likely to 

develop.  Similarly, A. T. Beck’s (2008) model proposes that a biological vulnerability 

(i.e., a genetic diathesis leading to an over-reactive amygdala) contributes to the 

development of cognitive biases, the exaggeration and negative interpretation of 

stressful life events, and the subsequent development of depressive symptoms. 
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In the present context, the participants may all be considered to have faced a 

stressful life event, in that they have experienced a TBI.  It is possible that a major 

injury-related/neurocognitive (i.e., ‘biological’) vulnerability for this sample is impaired 

executive functioning, namely reduced behavioural and emotional self-regulation.  As 

demonstrated in study 1, behavioural and emotional self-regulation on the DEX was a 

transdiagnostic predictor of emotional distress.  According to Simblett and Bateman 

(2011), the behavioural and emotional self-regulation factor “measures functions 

involved in emotional and reward processing necessary for appropriate adaptive 

responding in the absence of cognitive analysis, habit or environmental cues” (p. 20).   

It has been proposed that executive function underlies different aspects of 

emotion regulation (Zelazo & Cunningham, 2009), and that the development of 

executive functioning plays an important role in the improvement of emotion regulation 

skills in children (S. M. Carlson & Wang, 2007; Simonds, Kieras, Rueda, & Rothbart, 

2007).  As such, developmental or acquired deficits in executive functioning would 

likely influence the ability to regulate one’s emotions, or result in emotion 

dysregulation.  As evident in study 2, emotion dysregulation was the key 

transdiagnostic predictor of emotional distress for this sample.  Furthermore, the 

relationship between emotion dysregulation and emotional distress is consistent with the 

broader transdiagnostic literature within the general and clinical populations (Aldao & 

Nolen-Hoeksema, 2010; Aldao et al., 2010; Barlow et al., 2004).  Therefore, 

impairments in executive functioning (namely behavioural and emotional self-

regulation) are expected to contribute to emotional distress, by reducing the capacity to 

regulate one’s emotions (i.e., emotion dysregulation).  

As mentioned previously, the similar terminology of behavioural and emotional 

self-regulation and emotion dysregulation may imply that the variables refer to the same 
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or very similar constructs.  However, there are a number of arguments supporting the 

distinct conceptualisation of these variables.  Initially, the DEX was chosen as a 

measure of self-reported post-injury functioning, and was therefore conceptualised as an 

ecological index of executive functioning.  Therefore, the DEX was considered to assess 

a different construct from the psychological variables (i.e., the DERS).  Inspection of 

the individual DEX and DERS items supports this notion.  For example, the behavioural 

and emotional self-regulation factor of the DEX assesses concepts such as; apathy (i.e., 

“I am lethargic, or unenthusiastic about things”), perseveration (i.e., “I find it hard to 

stop repeating saying or doing things once I have started), and knowing-doing 

dissociation (i.e., “I will say one thing, but will do something different”).  In contrast, 

items from the emotion dysregulation factor of the DERS assess concepts such as; 

access to emotion regulation strategies (e.g., “When I’m upset, I believe that there is 

nothing I can do to make myself feel better”), difficulties engaging in goal-directed 

behaviour when upset (e.g., “When I’m upset, I have difficulty getting work done”), and 

difficulties with impulse control (e.g., “When I’m upset, I feel out of control”).   In 

addition, emotional processing associated with behavioural and emotional self-

regulation is proposed to occur within situations in which cognitive analysis is not 

sufficient to direct appropriate behavioural responding  (Simblett & Bateman, 2011; 

Stuss, 2007).  In contrast, the emotion dysregulation factor appears to represent a set of 

skills the individual feels they possess regarding their ability to manage their emotions 

and emotion-related behaviours, and as such appears to contain an element in which 

cognitive analysis is required.   

As a final point to justify the distinction between these constructs, the 

relationship between mood and executive functioning on the DEX as reported by the 

individuals’ caregivers (rs = .16 to .36) was in the same direction as that of the TBI 
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participants (rs = .26 to .42).  In addition, the discrepancy between caregiver and self-

reported functioning was non-significant, and there was a moderate to large significant 

positive correlation between participant and caregiver ratings (r = .46).  Taken together, 

these results suggest that the self-ratings on the DEX may reliably reflect the level of 

executive functioning for the current sample.  

Nonetheless, to determine whether the neurocognitive measure of executive 

functioning (behavioural and emotional self-regulation) and psychological variable 

(emotion dysregulation) are relatively distinct, this study will initially examine the size 

of the correlation between these variables.  According to Tabachnick and Fidell (2007) 

bivariate correlations of r ≥ .70 can cause problems when included within the same 

analysis.  To further investigate the proposed functional associations between executive 

functioning, emotion dysregulation and mood, the analyses will also be conducted with 

self-reported executive cognition, another factor on the DEX. 

Threat Appraisals Regarding Life Events, Emotion Dysregulation and Mood 

Stress-appraisal-coping models in the general and TBI literature (Folkman et al., 

1986; Godfrey et al., 1996; Lazarus, 1993) assert that the psychological outcome of 

stress in relation to an event is mediated by both the degree of perceived threat 

associated with the event (i.e., primary appraisal), and one’s perceived ability to cope 

with the event (i.e., secondary appraisal).  The primary appraisal process involves an 

evaluation of the extent to which the situation is potentially threatening or harmful, or 

beneficial (Folkman et al., 1986; Godfrey et al., 1996). In the present study, threat 

appraisals regarding recent stressful life events were assessed using the threat subscale 

from the Stress Appraisal Measure (Peacock & Wong, 1990).  Example items from this 

measure include: “This situation is threatening”, and “The outcome of this situation will 

be negative”.       
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When an event is considered stressful, or places increased psychological or 

environmental demands upon an individual, coping resources are drawn upon to reduce 

the potential for harm, or increase the likelihood of benefit or gain from the situation 

(Folkman & Lazarus, 1988; Folkman et al., 1986).  Consequently, the secondary 

appraisal process involves individuals’ evaluation of their capacity to cope with the 

situation, and draw upon their unique set of skills and abilities (Folkman et al., 1986; 

Godfrey et al., 1996).  As noted previously, the emotion dysregulation factor represents 

individuals’ perceptions of their ability to manage their emotion-related behaviours 

when upset.  As such, this measure may assess individuals’ appraisal of their own 

internal coping resources. Therefore, threat appraisals regarding the experience of 

stressful life events experienced over the preceding 6 months is anticipated to influence 

emotional distress through the perceived ability to manage emotions and emotion-

related behaviours (i.e., emotion dysregulation).   

An Integrated Transdiagnostic Perspective of Depression, Anxiety and Global 

Distress – Summary, Aims and Hypotheses 

The first aim of the final study was to determine the relationship between 

executive functioning (i.e., behavioural and emotional self-regulation and executive 

cognition), emotion dysregulation and mood.  It was hypothesised that emotional 

dysregulation would significantly mediate the relationship between executive 

functioning and depression, anxiety and global distress.  The second aim of the study 

was to determine the relationship between threat appraisals regarding stressful life 

events (primary appraisals), emotion dysregulation (secondary appraisals) and mood.  It 

was hypothesised that emotion dysregulation would significantly mediate the 

relationship between threat appraisals and depression, anxiety and global distress.   
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Method 

Participants 

Please refer to Study 1 (Chapter 2, pp. 40-41) for a comprehensive description of 

the TBI participants.  Of the potential 54 participants, two females (aged 21 and 23 

years) and two males (aged 46 and 51 years) did not complete questionnaires pertaining 

to Study 2 (psychological factors), and one male (aged 53 years) did not complete the 

questionnaires associated with Study 3 (social/environmental factors).  Three 

participants declined to continue due to work commitments, one was not contactable, 

and one did not complete Study 3 questionnaires due to a housing relocation during the 

Brisbane floods.  As such, a total of 50 participants were included within the first set of 

mediation analyses of Study 4 investigating executive functioning, emotion 

dysregulation and mood.  Forty-nine participants were included in the second set of 

analyses investigating threat appraisals regarding life events, emotion dysregulation and 

mood.  

Materials and Procedure 

A comprehensive description of the procedure for the entire study is outlined 

within Chapter 2 (pp. 41-46).  Materials specific to Study 4 are briefly summarised 

below.  

Dysexecutive Questionnaire. 

The Dysexective Questionnaire (DEX: Wilson et al., 1996) as described in Study 

1 (pp. 47-48) was used as a measure of self-reported executive functioning.  

Specifically, Simblett and Bateman’s (2011) Rasch analysed factors, behavioural-

emotional self-regulation and executive cognition, proposed to represent dissociable 

aspects of executive functioning were applied.   
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Emotion Dysregulation. 

The Emotion Dysregulation factor produced from the principal components 

analysis in Study 2 was used as a measure of difficulties with emotion regulation.  The 

emotion dysregulation factor largely represents the behavioural impact of emotions, as 

well as beliefs around the ability to regulate emotions and behaviours.  The factor is 

comprised of four subscales from the Difficulties in Emotion Regulation Scale (DERS: 

Gratz & Roemer, 2004), including; 1) non-acceptance of emotional responses, 2) 

difficulties in engaging in goal-directed behaviour when upset, 3) difficulties with 

impulse control, and 4) limited access to emotional regulation strategies.  The DERS is 

described in detail within Study 2 (pp. 97-98).  

Threat Appraisals regarding Life Events. 

Threat appraisals regarding the experience of stressful life events was assessed 

using the four item Threat subscale of the Stress Appraisal Measure (Peacock & Wong, 

1990), as described in Study 3 (p. 136).  

Depression, Anxiety, and Global Distress.  

Depression was assessed using the Depression Anxiety and Stress Scales 21 

(DASS 21: Lovibond & Lovibond, 1995).  Anxiety and global distress were assessed 

using the Brief Symptom Inventory 18 (BSI 18: Derogatis, 2001).  Details of these 

measures can be found in Study 1 (Chapter 2, pp. 53-55).  

Design and Analyses 

Data Screening and Assumptions 

All analyses were conducted using SPSS Version 21 (IBM, 2012).  Prior to the 

analyses, all variables were examined for accuracy of data entry, missing values, and 

assumptions of inferential statistics (Tabachnick & Fidell, 2007), where necessary 

transformations (i.e., square root or Log10) were performed in order to meet the 
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assumptions of normality.  Single imputed data sets including the regressed factor 

scores (Emotion Dysregulation) were used for the analyses (n = 50 for executive 

functioning, emotion dysregulation and mood analyses; n = 49 for threat appraisals, 

emotion dysregulation and mood analyses).  As the independent variables utilised 

within study 4 have previously demonstrated robust relationships with the outcome 

measures in the presence of the covariates identified and examined in studies 1 – 3, 

covariates were excluded from the analyses.   

Analyses 

Simple mediation analyses investigated the proposed pathways between the 

variables.  Bootstrapping was used to assess the significance of the indirect effects, as it 

has been deemed to provide a better balance between the potential for Type I and Type 

II errors, particularly when the sample size is small, and demonstrates greater statistical 

rigour compared to the more common Baron and Kenny (1986) causal method 

(Preacher & Hayes, 2004, 2008).  The indirect effect is the product of the path between 

the independent variable and mediator (X → M: path a), and the mediator and 

dependent variable (M → Y: path b).  Typically, this equates to the total effect (X → Y: 

path c) minus the direct effect (X → Y, controlling for the effects of M: path c’) 

(Preacher & Hayes, 2004, 2008).  The indirect effect (ab) is tested against the null 

hypothesis (Preacher & Hayes, 2004).  In other words, is ab (or c - c’) significantly 

different to 0?  The significance of the indirect effect was calculated using the 

bootstrapping macro recommended by Preacher and Hayes (2008).  Bias-corrected 

confidence intervals are reported, using 5000 bootstrap samples.  Descriptions of ‘full’ 

or ‘partial’ mediation are also reported (Baron & Kenny, 1986).   
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Results 

Preliminary Analyses between Executive Function, Emotion Dysregulation, and 

Mood 

 Table 5.2.1 presents the bivariate correlations (n = 50) between measures of self-

reported executive function, emotion regulation and mood.  The variables of interest 

were significantly correlated, excluding executive cognition and anxiety.
18

  All 

associations were in the predicted direction, consistent with the mediation hypotheses.  

The associations between the emotion dysregulation factor and both indices of self-

reported executive functioning (i.e., executive cognition and behavioural and emotional 

self-regulation) were large, but less than r ≥ .70.  This finding supports that the DEX 

and DERS tap relatively distinct constructs, and are appropriate to use within the same 

analysis (Tabachnick & Fidell, 2007).   

 

Table 5.2.1  

Bivariate Correlations for Variables of Interest (n = 50) 

  1 2 3 4 5 6 

1. Executive Cognition 1.00      

2. 
Behavioural Emotional 

Self-Regulation 
.75*** 1.00     

3. Depression .39** .52** 1.00    

4. Anxiety .25 .33* .76*** 1.00   

5. Global Distress .30* .41** .84*** .90*** 1.00  

6. Emotion Dysregulation .51*** .53*** .59*** .66*** .61*** 1.00 

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   

 

Table 5.2.2 presents the partial correlations between executive cognition and 

behavioural and emotional self-regulation and mood, after controlling for the effects of 

                                                 
18

 Previously, it was considered that the total effect (i.e., the association between the independent variable 

and dependent variable) was a prerequisite for mediation analyses.  However, more recently, it has been 

argued that this is unnecessary for testing the significance of mediation models (e.g., MacKinnon, Krull, 

& Lockwood, 2000; Shrout & Bolger, 2002).   
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emotion dysregulation.  When controlling for the effects of emotion dysregulation the 

associations between executive cognition, behavioural and emotional self-regulation 

and mood became non-significant, excluding the association between behavioural and 

emotional self-regulation and depression, which was reduced.  

 

Table 5.2.2 

Partial Correlations of Executive Cognition, Behavioural and Emotional Self-

Regulation and Mood, Controlling for Emotion Dysregulation (n = 50) 

  Executive Cognition Behavioural Emotional 

Self-Regulation 

1. Executive Cognition 1.00 -- 

2. Behavioural Emotional Self-Regulation .65*** 1.00 

3. Depression .13 .29* 

4. Anxiety -.13 -.04 

5. Global Distress -.01 .13 

* p ≤ .05, *** p ≤ .001.   

 

Mediation Analyses between Executive Function, Emotion Dysregulation, and 

Mood 

Behavioural and emotional self-regulation. 

Three mediation analyses were performed wherein emotion dysregulation was 

proposed to mediate the relationship between behavioural and emotional self-regulation 

and depression (see Figure 5.2.1), anxiety (see Figure 5.2.2), and global distress (see 

Figure 5.2.3).  There were no issues with influential scores in the first mediation 

analysis.  As can be seen in Figure 5.2.1, the total effect of behavioural and emotional 

self-regulation on depression was significant, as was the association between 

behavioural and emotional self-regulation and proposed mediator (emotion 

dysregulation).  Emotion dysregulation significantly predicted depression when 

controlling for behavioural and emotional self-regulation.  Finally, emotion 
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dysregulation partially mediated the association between behavioural and emotional 

self-regulation and depression.  Specifically, the true indirect effect of behavioural and 

emotional self-regulation on depression, through the mediator emotion dysregulation, 

was estimated to lie between the 95% bias-corrected confidence intervals, .02 and .14.  

As zero is not within this interval, the indirect effect is considered significant at p < .05.   

 

Figure 5.2.1. Emotion dysregulation mediating the relationship between behavioural 

and emotional self-regulation and depression.  
Note: Standardised coefficients are shown (β) 

 

In regards to anxiety, one data point was both a point of leverage and influence 

(Cooks’ D), and was removed from the regression analyses for unduly impacting upon 

the results.  As can be seen in Figure 5.2.2, the total effect of behavioural and emotional 

self-regulation on anxiety was significant, as was the association between behavioural 

and emotional self-regulation and proposed mediator (emotion dysregulation).  Emotion 

dysregulation significantly predicted anxiety when controlling for behavioural and 

emotional self-regulation.  Finally, emotion dysregulation fully mediated the association 

between behavioural and emotional self-regulation and anxiety.  Specifically, the true 

indirect effect of behavioural and emotional self-regulation on anxiety, through the 

mediator emotion dysregulation, was estimated to lie between .004 and .02.  As zero is 

Behavioural/ 

Emotional  

Self-Regulation 
Depression 

Emotion 

Dysregulation 

b = .44** 

c = .52*** 

c’ = .28* 

a = .53*** 
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not within the bias-corrected 95% confidence interval, the indirect effect is considered 

significant at p < .05.   

 

 

Figure 5.2.2. Emotion dysregulation mediating the relationship between behavioural 

and emotional self-regulation and anxiety.  
Note: Standardised coefficients are shown (β) 

 

In regards to global distress, one data point was both a point of leverage and 

influence (Cooks’ D), and was removed from the regression analyses for unduly 

impacting upon the results.  As can be seen in Figure 5.2.3, the total effect of 

behavioural and emotional self-regulation on global distress was significant, as was the 

association between behavioural and emotional self-regulation and proposed mediator, 

emotion dysregulation.  Emotion dysregulation significantly predicted global distress 

when controlling for behavioural and emotional self-regulation.  Finally, emotion 

dysregulation fully mediated the association between behavioural and emotional self-

regulation and global distress.  Specifically, the true indirect effect of behavioural and 

emotional self-regulation on global distress, through the mediator emotion 

dysregulation, was estimated to lie between .002 and .01.  As zero is not within the bias-

corrected 95% confidence interval, the indirect effect is considered significant at p < 

.05.   

Behavioural/ 

Emotional  

Self-Regulation 
Anxiety 

Emotion 

Dysregulation 

b = .64*** 

c = .42** 

 c’ = .07 

a = .56*** 
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Figure 5.2.3. Emotion dysregulation mediating the relationship between behavioural 

and emotional self-regulation and global distress.  
Note: Standardised coefficients are shown (β) 

 

Executive cognition. 

Three mediation analyses were performed wherein emotion dysregulation was 

proposed to mediate the relationship between executive cognition and depression (see 

Figure 5.2.4), anxiety (see Figure 5.2.5), and global distress (see Figure 5.2.6).  As can 

be seen in Figure 5.2.4, the total effect of executive cognition on depression was 

significant, as was the association between executive cognition and proposed mediator, 

emotion dysregulation.  Emotion dysregulation significantly predicted depression when 

controlling for executive cognition.  Finally, emotion dysregulation fully mediated the 

association between executive cognition and depression.  Specifically, the true indirect 

effect of executive cognition on depression, through the mediator emotion 

dysregulation, was estimated to lie between .06 and .24.  As zero is not within the bias-

corrected 95% confidence interval, the indirect effect is considered significant at p < 

.05.   

 

Behavioural/ 

Emotional  

Self-Regulation 
Global Distress 

Emotion 

Dysregulation 

b = .50** 

c = .51*** 

 c’ = .23 

a = .56*** 
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Figure 5.2.4. Emotion dysregulation mediating the relationship between executive 

cognition and depression.  
Note: Standardised coefficients are shown (β) 

 

 

In regards to anxiety, there was one point of influence (Cook’s D) that unduly 

impacted the results of the regression, and was removed from the analyses (n = 49).  As 

can be seen in Figure 5.2.5, the total effect of executive cognition on anxiety was 

significant, as was the association between executive cognition and proposed mediator, 

emotion dysregulation.  Emotion dysregulation significantly predicted anxiety when 

controlling for executive cognition.   

 

 Figure 5.2.5. Emotion dysregulation mediating the relationship between executive 

cognition and anxiety.  
Note: Standardised coefficients are shown (β) 

Executive 

Cognition 
Depression 

Emotion 

Dysregulation 

b = .46** 

c = .42 ** 

c’ = .17 

a =.55*** 

Executive 

Cognition 
Anxiety 

Emotion 

Dysregulation 

b = .69*** 

c = .33* 

c’ = -.03 

a = .53*** 
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Finally, emotion dysregulation fully mediated the association between executive 

cognition and anxiety.  Specifically, the true indirect effect of executive cognition on 

anxiety, through the mediator emotion dysregulation, was estimated to lie between .01 

and .02.  As zero is not within the bias-corrected 95% confidence interval, the indirect 

effect is considered significant at p < .05.   

There were no issues with influential scores in the third mediation analyses. As 

can be seen in Figure 5.2.6, the total effect of executive cognition on global distress was 

significant, as was the association between executive cognition and proposed mediator, 

emotion dysregulation.  Emotion dysregulation significantly predicted global distress 

when controlling for executive cognition.  Finally, emotion dysregulation fully 

mediated the association between executive cognition and global distress.  Specifically, 

the true indirect effect of executive cognition on global distress, through the mediator 

emotion dysregulation, was estimated to lie between .005 and .02.  As zero is not within 

the bias-corrected 95% confidence interval, the indirect effect is considered significant 

at p < .05. 

 

 
Figure 5.2.6. Emotion dysregulation mediating the relationship between executive 

cognition and global distress.  
Note: Standardised coefficients are shown (β) 

 

Executive 

Cognition 
Global Distress 

Emotion 

Dysregulation 

b = .62*** 

c = .30* 

c’ = -.01 

a = .51*** 
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Preliminary Analyses between Threat Appraisals, Emotion Dysregulation, and 

Mood
 

Table 5.3.1 presents the bivariate correlations (n = 49) between threat appraisals 

regarding life events, emotion regulation and mood.  The variables of interest were 

significantly correlated and within the predicted direction.  Table 5.3.2 present the 

partial correlations between threat appraisals and mood, after controlling for the effects 

of emotion dysregulation.  When controlling for the effects of emotion dysregulation the 

effect of threat appraisals regarding life events on measures of mood was either reduced 

or became non-significant.  

 

Table 5.3.1  

Bivariate Correlations for Variables of Interest (n = 49) 

  1 2 3 4 5 

1. Threat Appraisals 1.00     

2. Depression .50*** 1.00    

3. Anxiety .33* .76*** 1.00   

4. Global Distress .48** .83*** .90*** 1.00  

5. Emotion Dysregulation .38** .59*** .66*** .61*** 1.00 

* p ≤ .05, ** p ≤ .01, *** p ≤ .001.   

 

 

Table 5.3.2 

Partial Correlations of Threat Appraisals and Mood, Controlling for Emotion 

Dysregulation (n = 49) 

  Threat Appraisals 

1. Threat Appraisals 1.00 

2. Depression .37** 

3. Anxiety .12 

4. Global Distress .33* 

* p ≤ .05, *** p ≤ .001.   
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Mediation Analyses between Threat Appraisals, Emotion Dysregulation, and 

Mood 

Three mediation analyses were performed wherein emotion dysregulation was 

proposed to mediate the relationship between threat appraisals regarding life events and 

depression (see Figure 5.3.1), anxiety (see Figure 5.3.2), and overall distress (see Figure 

5.3.3).  There was one point of leverage that unduly impacted the results of the first 

regression and was removed from the analyses.  As can be seen in Figure 5.3.1, the total 

effect of threat appraisals on depression was significant, as was the association between 

threat appraisals and proposed mediator, emotion dysregulation.  Emotion dysregulation 

significantly predicted depression when controlling for threat appraisals.  Finally, 

emotion dysregulation partially mediated the association between threat appraisals and 

depression.  Specifically, the true indirect effect of threat appraisals on depression, 

through the mediator emotion dysregulation, was estimated to lie between .13 and .88.  

As zero is not within the bias-corrected 95% confidence interval, the indirect effect is 

considered significant at p < .05.   

 

 
Figure 5.3.1. Emotion dysregulation mediating the relationship between threat 

appraisals and depression.  
Note: Standardised coefficients are shown (β) 
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Dysregulation 

b = .45*** 

c = .50*** 

 c’ = .32* 
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There was one point of influence (Cook’s D) that unduly impacted the results of 

the second series of regressions and was removed from the analyses.  As can be seen in 

Figure 5.3.2, the total effect of threat appraisals on anxiety was non-significant.
19

 The 

association between threat appraisals and proposed mediator, emotion dysregulation 

was significant.  Emotion dysregulation significantly predicted anxiety when controlling 

for threat appraisals.  Finally, the true indirect effect of threat appraisals on anxiety, 

through the mediator emotion dysregulation, was estimated to lie between .01 and .07.  

As zero is not within the bias-corrected 95% confidence interval, the indirect effect is 

considered significant at p < .05.  
 

 

 
 

 

Figure 5.3.2. Emotion dysregulation mediating the relationship between threat 

appraisals and anxiety.  
Note: Standardised coefficients are shown (β) 

 

In regards to the global distress analyses, one point of leverage unduly impacted 

the results of the regressions and was removed from the analyses.  As can be seen in 

Figure 5.3.3, the total effect of threat appraisals on global distress was significant, as 

was the association between threat appraisals and proposed mediator, emotion 

                                                 
19

 As per previous footnote, it has been argued that the direct path (X → Y) does not need to be 

statistically significant for testing the significance of indirect effects (e.g., MacKinnon et al., 2000; Shrout 

& Bolger, 2002).   
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Dysregulation 
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 c’ = .02 

a = .33* 
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dysregulation.  Emotion dysregulation significantly predicted global distress when 

controlling for threat appraisals.  Finally, emotion dysregulation fully mediated the 

association between threat appraisals and global distress.  Specifically, the true indirect 

effect of threat appraisals on anxiety, through the mediator emotion dysregulation, was 

estimated to lie between .01 and .05.  As zero is not within the bias-corrected 95% 

confidence interval, the indirect effect is considered significant at p < .05.  
 

 

 
Figure 5.3.3. Emotion dysregulation mediating the relationship between threat 

appraisals and global distress.  
Note: Standardised coefficients are shown (β) 

 

Discussion 

Study 4 investigated a series of theoretically and empirically driven models, 

drawing on the biopsychosocial transdiagnostic variables identified in studies 1 through 

to 3.  The aim of the study was to develop a more functional understanding of the 

associations between these variables, and how they influence depression, anxiety and 

global distress post-TBI.  Key transdiagnostic variables identified within the previous 

studies included: behavioural and emotional self-regulation (injury-

related/neurocognitive: ‘biological’), emotion dysregulation (psychological), and threat 

appraisals regarding stressful life events (social/environmental).  Attention skills and 

threats to self were also key predictors of depression and global distress; however, as 

Threat 
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these variables did not emerge as transdiagnostic they were not analysed in this study.  

Overall, the emotion dysregulation factor (reflecting the behavioural impact of 

emotions, and beliefs regarding one’s ability to regulate emotions and behaviours) 

emerged as the significant mediating variable within all mediation models.   

Executive Functioning, Emotion Dysregulation and Mood 

Research within the general clinical and TBI populations has suggested that 

psychosocial factors interact with biological vulnerabilities in the development of 

emotional distress (e.g., Allen et al., 2008; A. T. Beck, 2008; Khan-Bourne & Brown, 

2003; Williams & Evans, 2003).  As such, this study was interested in whether a 

relationship between injury-related /neurocognitive (i.e., ‘biological’) vulnerabilities 

and psychological variables influenced depression, anxiety and global distress post-TBI.  

As predicted, greater emotional dysregulation significantly mediated the relationship 

between executive functioning and all three measures of mood.  This is consistent with 

research suggesting that both hot and cool executive functions underlie emotion 

regulation (see, Zelazo & Cunningham, 2009), and with developmental research 

indicating that the acquisition of executive functions is associated with the development 

of emotion regulation skills in children (S. M. Carlson & Wang, 2007; Simonds et al., 

2007).  Thus, it appears that deficits in behavioural and emotional self-regulation and 

executive cognition impact upon emotional adjustment post-TBI, through an influence 

on the individuals’ ability to regulate emotions and emotion related behaviours.  Despite 

emotion regulation difficulties being reportedly common following TBI (Kersel et al., 

2001; Seel et al., 2003; Tateno et al., 2003), few studies have systematically 

investigated emotion dysregulation post-TBI (Cattran et al., 2011; Rath, Simon, 

Langenbahn, Sherr, & Diller, 2003), and no known studies to date have investigated the 
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functional relationship between executive functioning, emotion dysregulation and the 

experience of emotional distress within this population.  

It is notable that all analyses examining the relationship between executive 

functioning, emotion dysregulation and mood demonstrated full mediation (Baron & 

Kenny, 1986), excluding the relationship between behavioural and emotional self-

regulation, emotion dysregulation and depression, which represented a partial 

mediation.  A possible explanation for this finding is that depression may have a greater 

biological component, compared to anxiety or general emotional distress post-TBI.  For 

example, there is a wealth of general clinical literature supporting the notion that both 

biological and psychological factors influence depression (e.g., A. T. Beck, 2008; 

Nemeroff & Vale, 2005; Shelton, Hollon, & Purdon, 1991), with the experience of 

depression also being linked to changes in specific neural structures (Bremner et al., 

2002; Lange & Irle, 2004).  As such, it is possible that the ‘biological’ aspects of 

behavioural and emotional self-regulation also directly influence the experience of 

depression symptoms for this population.    

Threat Appraisals, Emotion Regulation and Mood 

Stress-appraisal-coping theories have been examined extensively within both the 

general clinical and TBI populations (Folkman & Lazarus, 1988; Folkman et al., 1986; 

Godfrey et al., 1996; Kendall & Terry, 2009; Kendall & Terry, 2008; Lazarus, 1993; 

Rutterford & Wood, 2006).  These theories propose that the experience of distress is 

mediated by the degree of perceived threat (primary appraisal) associated with the event 

and the perceived resources available to cope with the event (secondary appraisal).  As 

such, this study was interested in whether internal coping resources (secondary 

appraisal: conceptualised as emotion regulation skills/emotion dysregulation) 

significantly mediated the relationship between the primary appraisal of threat regarding 
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stressful life events (occurring within the preceding 6 months, rated retrospectively), 

and the current experience of emotional distress.  As predicted, there were significant 

indirect effects of threat appraisals on emotional distress, through the association 

between threat appraisals and emotion regulation skills (i.e., internal resources).  

According to the analyses, greater threat appraisals concerning life events 

heightened the experience of global distress.  This relationship was fully mediated by 

individuals’ ability to regulate their emotions and emotion related behaviours.  In 

contrast, the relationship between threat appraisals, emotion dysregulation and 

depression represented a partial mediation.  A range of possible coping resources may 

be drawn upon in the context of life stressors, and thus would constitute ‘secondary 

appraisals’.  For example, individuals’ appraisal regarding their financial security, social 

group memberships (external resources), self-esteem, ability to problem solve or 

positively reappraise the situation (internal resources) all reflect potential coping 

resources (Folkman et al., 1986; C. Haslam et al., 2008; Kendall & Terry, 2009).  As 

such, it is possible that emotion regulation skills alone cannot account for the 

relationship between threat appraisals and depression.  Rather, other resources may be 

drawn upon to manage depression precipitated by stressful life events post-TBI.  

Finally, there was a significant indirect relationship between threat appraisals 

and anxiety, through emotion dysregulation.  However, there was no significant 

association between threat appraisals and anxiety.  These results may suggest a lack of 

statistical power to detect a significant relationship.  However, this seems unlikely given 

the robust associations observed within the other analyses.  Furthermore, the association 

between threat appraisals and anxiety was small – moderate (β = .23).  Rather, these 

results appear to parallel the non-significant association between the ‘threats to self’ 

factor and anxiety, as observed in Chapter 3.  Specifically, threat appraisals within the 
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current study may be more closely related to their sense of self, and how they perceive 

themselves to manage within their environment (e.g., via items such as “this situation is 

threatening”).  Self-appraisals regarding difficulties managing within their environment 

may reflect negative self-schemas, such as a sense of worthlessness or meaninglessness.  

As mentioned in Chapter 3, similar self-related cognitions are assessed within the 

depression subscale of the DASS 21 (e.g., “I felt that I had nothing to look forward to”), 

and total score on the BSI 18 (“Feelings of worthlessness”), but not the BSI 18 anxiety 

subscale.  As such, anxiety as measured by the BSI 18 may not assess the underlying 

psychological processes (i.e., self-related cognitions) related to threat appraisals.  

Nonetheless, the indirect effect representing the association between threat appraisals 

and emotion dysregulation (X → M), and emotion dysregulation and anxiety (M → Y) 

was significant, further demonstrating the transdiagnostic influence of emotion 

dysregulation in emotional adjustment post-TBI.  

Limitations and Implications for Clinical Practice 

The following chapter will discuss potential limitations to the research in detail. 

However, in brief, as with the previous studies the issue of method variance, or reliance 

on self-report data needs to be acknowledged.  Nevertheless, this research demonstrated 

the meaningful finding that emotion dysregulation significantly mediated the 

relationship between executive functioning (‘biological’) and threat appraisals regarding 

life events (‘social’), and depression, anxiety and global distress post-TBI.  These 

results further highlight the importance of emotion regulation skills, especially the 

perceived ability to influence one’s own emotions and emotion related behaviours for 

reducing emotional distress post-TBI.  Overall, the development of these skills is likely 

to influence emotional adjustment post-TBI, over and above the impact of executive 

deficits and appraised threat in relation to stressful life events.   



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                             178 

 

Chapter 6: General Discussion 

The broad objective of this thesis was to develop a preliminary working 

transdiagnostic model of psychological distress for individuals one year or more post-

TBI.  Consistent with the tripartite model of depression and anxiety (Clark & Watson, 

1991), the studies initially identified key injury-related/neurocognitive, psychological, 

and social/environmental factors common to depression, anxiety and global distress for 

this population.  Utilising these key transdiagnostic variables, theoretically and 

empirically driven functional models were developed, exploring how these inter-related 

factors influence emotional adjustment post-TBI.  This final chapter reflects upon the 

key findings from each empirical study, highlights the clinical implications of the 

research, discusses the methodological limitations, and presents recommendations for 

future research within the area. 

Overview – The Need for a Transdiagnostic Approach 

TBI is a leading cause of disability in Australia (Cripps & Harrison, 2008), and 

is associated with substantial personal, social and economic burden (Access Economics 

PTY LTD, 2009; Khan et al., 2003; Rogers & Read, 2007).  Emotion-related difficulties 

represent a major cause of disability following brain injury, often over and above that of 

physical impairment (Australian Institute of Health and Welfare, 2007; Jorge & 

Robinson, 2003).  Furthermore, as reviewed in Chapter 1, emotional disorders are 

particularly common post-TBI, often with greater prevalence rates than within the 

general Australian population.  However, there is a paucity of research supporting 

evidence-based psychotherapeutic interventions for depression and anxiety post-TBI 

(for reviews see, Fann, Hart, & Schomer, 2009; Soo & Tate, 2009; Tsaousides et al., 

2013).  As such, an enhanced understanding of emotional adjustment post-TBI is vital, 

in order to develop appropriate treatment strategies for this population.   
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Over the last decade clinicians and researchers have been promoting a 

transdiagnostic approach to understanding depression and anxiety within the general 

clinical population (e.g., Barlow et al., 2004; Mansell et al., 2009).  A review of the 

literature in Chapter 1 revealed that the transdiagnostic approach may be highly relevant 

to the TBI population for several reasons (C. Shields nee Gordon & Ownsworth, 2010).  

First, individuals with TBI often display a range of symptoms, rather than fitting neatly 

within a diagnostic category (Fann et al., 2000).  Second, major depression is highly 

related to anxiety post TBI, with comorbidity between these disorders particularly 

common (Bombardier et al., 2010; Gould et al., 2011; Whelan-Goodinson et al., 2009).  

Furthermore, interventions tailored to a specific diagnoses post-TBI (e.g., depression) 

have demonstrated beneficial treatment effects for other comorbid issues (e.g., Ashman 

et al., 2009; Hodgson et al., 2005).  Thus, it seems that therapy components affect 

shared underlying mechanisms, rather than factors specific to the targeted disorder.  

Finally, there is some initial support for common neuro-cognitive, psychological and 

social factors underlying both depression and anxiety symptoms in this population (e.g., 

Cantor et al., 2005; Finset & Andersson, 2000; Riley et al., 2004; Rutterford & Wood, 

2006).  Despite the preliminary evidence for this approach, no study to date has 

purposefully investigated the potential for a transdiagnostic model of emotional 

adjustment post-TBI.  As such, empirical studies in Chapters 2 to 4 aimed at identifying 

key injury-related/neurocognitive, psychological, and social/environmental factors 

underlying depression, anxiety and global distress for this population within a single 

TBI sample.    
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Biological and Neurocognitive Factors Associated With Depression, Anxiety and 

Global Distress Following TBI 

It is reasonable to expect that if emotional adjustment post-TBI was 

neurologically mediated, injury and neurocognitive factors would be associated with 

depression, anxiety and global distress.  A review of the literature in Chapter 2 

identified a number of potential transdiagnostic factors for the present investigation, 

including; 1) injury related factors: time since injury, injury severity and functional 

status; and 2) neurocognitive factors: premorbid intelligence, global cognitive ability, 

executive functioning, and compromised cortico-limbic pathways underlying emotion 

regulation.  Initially, correlational analyses identified key variables associated with 

emotional distress for this sample (n = 52).  This was followed by a series of 

hierarchical regressions aimed at identifying unique significant predictors of depression, 

anxiety and global distress.  

Overall, the first empirical study provided support for the transdiagnostic 

framework, with self-rated executive functioning skills identified as a key predictor of 

all measures of mood. Specifically, individuals with greater self-reported difficulties 

with behavioural and emotional self-regulation experienced more emotional distress 

across all three outcome measures (sr
2
 = 11.3 to 23.04%).  Better basic attention skills 

were a unique predictor of both depression and global distress, but not anxiety.  A 

potential explanation provided in Chapter 2 is that basic attention may facilitate the 

ability to attend to negative content, especially depression-related negative cognitions 

(e.g., worthlessness), which combined with poor higher-order attention skills and 

difficulties with emotion regulation, potentially lead to the development of depression 

and global distress.  However, as attention was not found to be a transdiagnostic factor 

it was not explored further within the context of this research.  
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Psychological Factors associated with Depression, Anxiety and Global Distress 

following TBI 

Various psychological factors have been identified as common to depression and 

anxiety within the general clinical population (e.g., see Harvey et al., 2004 for a 

review).  A broad review of the general and TBI literature revealed a number of 

transdiagnostic psychological variables potentially relevant to the TBI population.  The 

variables included within the second empirical study (Chapter 3), included; 1) threat 

appraisal and avoidance, 2) self-discrepancy, 3) difficulties with emotional regulation, 

4) repetitive negative thinking, and 5) negative self-focused attention.  As it was 

considered that these variables were likely to be inter-related, the correlations between 

these variables were initially examined.  In addition, a principal components analysis 

(PCA) was conducted to identify underlying factors, and as a data reduction technique.  

Finally, hierarchical regression analyses identified unique significant predictors of 

depression, anxiety and global distress (n = 50).  

Inter-correlations revealed that difficulties with emotion regulation was a 

common process, significantly associated with all other psychological variables within 

the study (rs = -.38 to .59).  Two main factors emerged when examining the underlying 

intercorrelations between the psychological processes using a PCA.  These included 

‘threats to self’ (i.e., self-discrepancy, present self-concept, avoidance behaviours, threat 

appraisals, and negative repetitive thinking), and ‘emotion dysregulation’ (i.e., limited 

access to emotional regulation strategies, difficulties with impulse control, difficulties in 

engaging in goal-directed behaviour when upset, and non-acceptance of emotional 

responses).  Further, negative self-focused attention was significantly associated with 

anxiety and global distress, but failed to uniquely predict any mood outcome measure.   



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                             182 

 

Overall, the second empirical study provided support for the transdiagnostic 

framework, with the ‘emotion dysregulation’ factor uniquely predicting depression, 

anxiety and global distress within the hierarchical regression analyses (sr
2
 = 11.1 to 

17.1%).  The ‘threats to self’ factor significantly predicted depression and global 

distress, but not anxiety.  A potential explanation provided in Chapter 3, is that negative 

self-appraisals regarding how the individual experiences themselves in their 

environment post-TBI may contribute to maladaptive self-schemas, or a poorer self-

concept (e.g., a sense of worthlessness or meaninglessness).  Similar self-related 

cognitions are assessed within the depression subscale of the DASS 21 (e.g., “I felt that 

I had nothing to look forward to”), and global distress on the BSI 18 (“Feelings of 

worthlessness”), but not the BSI 18 anxiety subscale.  Therefore, anxiety as measured 

by the BSI 18 may not tap the underlying psychological processes related to the ‘threats 

to self’ factor within the current study.  As ‘threats to self’ was not found to be a 

transdiagnostic factor it was not explored further within the context of this research. 

Social and Environmental Factors associated with Depression, Anxiety and Global 

Distress following TBI 

Guided by the transdiagnostic approach, the review in Chapter 4 examined two 

broad social/environmental factors commonly associated with emotional distress in the 

general and TBI populations.  These included: 1) the experience of stressful life events, 

and their associated threat appraisals, and 2) social support.  Specifically, the third 

empirical study was interested in examining the impact of the number of recent life 

events experienced, threat appraisals associated with these events, as well as actual and 

ideal social support within both emotional and practical domains.  Initially, correlational 

analyses identified key variables associated with emotional distress for this sample (n = 

49).  This was followed by a series of hierarchical regressions aimed at identifying 
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unique significant predictors of depression, anxiety and global distress.  Overall, the 

third empirical study supported the transdiagnostic framework, with threat appraisals 

regarding the experience of recent life events identified as a key predictor of all three 

outcome measures (sr
2
 = 7.2 to 17.2%).  

Integration of Transdiagnostic Biopsychosocial Factors 

It is unlikely that injury-related/neurocognitive, psychological, or social factors 

alone can account for the development of emotional distress.  Rather, relationships 

between these variables are likely to impact upon the experience of depression, anxiety 

and global distress post-TBI (Williams & Evans, 2003).  As such, the fourth empirical 

study (Chapter 5) aimed to develop an enhanced understanding of the functional 

relationships between the transdiagnostic variables identified in studies 1 – 3.  These 

variables included behavioural and emotional self-regulation (injury-

related/neurocognitive), emotion dysregulation (psychological), and threat appraisals 

regarding the experience of recent life events (social/environmental).  Theoretically and 

empirically driven functional models were examined through a series of meditation 

analyses.  Overall, emotion dysregulation emerged as a key mediating variable between 

both the injury-related/neurocognitive domain (i.e., self-rated executive functioning) 

and social/environmental domain (i.e., threat appraisals regarding life events), and 

measures of mood (see Figure 6.1). 

Implications for Clinical Practice 

Overall, the findings from the present research support a transdiagnostic 

approach to understanding emotional adjustment post-TBI, and consequently the 

potential utility of transdiagnostic treatment strategies for this population. There are 

numerous benefits of adopting such an approach to therapy post-TBI. 



A TRANSDIAGNOSTIC PERSPECTIVE OF MOOD POST-TBI                             184 

 

  

Figure 6.1. Two separate mediation pathways identified within Chapter 5, with emotion 

dysregulation the key mediating variable between the injury-related/neurocognitive 

domain, social/environmental domain and mood.   

 

First, transdiagnostic treatments target underlying psychological processes 

influencing emotional distress, rather than a specific disorder per se (McEvoy et al., 

2009).  As mentioned in the previous Chapters, this may be especially appropriate for 

the TBI population, as emotional distress post-TBI generally presents as a range of 

neurological-emotional reactions (e.g., worry, irritability, low mood), rather than those 

corresponding to a specific diagnosis (Fann et al., 2000; Gould et al., 2011; Williams et 

al., 2003). 

In addition, when individuals meet diagnostic criteria, comorbidity between 

depression and anxiety is particularly high for this population (Hibbard et al., 1998; 

Hiott & Labbate, 2002).  Although there are often beneficial effects for comorbid 

disorders when applying diagnosis-specific therapies, it is possible that transdiagnostic 

treatments may be more efficient, encourage greater generalisation of treatment 

outcomes across disorders, and potentially reduce relapse (McEvoy et al., 2009).  More 

generally, the development of parsimonious treatment interventions targeting 

depression, anxiety and emotional distress will likely facilitate the cost-effectiveness 

and dissemination of treatment protocols (Dozois et al., 2009; Wilamowska et al., 

2010).  
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Within the current study, the key transdiagnostic factor influencing depression, 

anxiety and global distress was emotion dysregulation.  The emotion dysregulation 

factor reflected the behavioural impact of emotions, and beliefs regarding one’s ability 

to regulate emotions and emotion-related behaviours.  This is consistent with a wealth 

of literature within the general clinical population indicating that difficulties with 

emotion regulation impact upon the experience of emotional distress (see Aldao et al., 

2010 for a review).  These results have clear implications for the development of 

treatment strategies for depression, anxiety and global distress post-TBI.  Specifically, it 

is likely that interventions targeting the development of emotion regulation strategies, 

and self-efficacy in the application of these skills are fundamental to emotional 

adjustment post-TBI from a transdiagnostic framework.  

There are several psychotherapeutic intervention frameworks wherein the 

development of adaptive emotion regulation skills represents a key component, 

including: the cognitive and behavioural based Unified Protocol for Emotional 

Disorders (Allen et al., 2008), Dialectical Behaviour Therapy (DBT: Linehan, 1993), 

Acceptance and Commitment Therapy (ACT: S. C. Hayes, Strosahl, & Wilson, 1999), 

and Compassion Focused Therapy (CFT: P. Gilbert, 2010).  These therapies aim to 

reduce maladaptive emotion regulation strategies (e.g., avoidance), and encourage the 

use of adaptive emotion regulation skills (e.g., reappraisal, self-soothing, and 

mindfulness).
20

  Furthermore, many of these therapies include a strong behavioural 

component, encouraging the practice of emotion regulation skills, which in turn would 

likely influence the individuals’ self-efficacy regarding their ability to apply these 

strategies in everyday contexts.   

                                                 
20

 Mindfulness encourages emotion regulation through the self-regulation of attention, non-elaborative 

awareness and acceptance, rather than avoidance or over-engagement with aversive emotional stimuli (A. 

M. Hayes & Feldman, 2006).   
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There is a growing body of evidence supporting the use of these therapy 

interventions across a broad range of disorders within the general clinical population.  

For example, ACT is an empirically supported treatment, with moderate support for 

depression, anxiety, and psychosis, and strong support for chronic pain (American 

Psychological Association, 2013; see Powers, Zum Vörde Sive Vörding, & 

Emmelkamp, 2010 for a meta-analytic review).  Preliminary research into CFT has also 

revealed positive therapeutic outcomes for symptoms of depression and anxiety, as well 

as with malevolent auditory hallucinations and eating disorders (Gale, Gilbert, Read, & 

Goss, 2012; P. Gilbert & Procter, 2006; Mayhew & Gilbert, 2008).  More generally, 

mindfulness-based therapy interventions have demonstrated moderate to large effect 

sizes for reducing depression and anxiety symptoms across a range of psychological 

disorders and medical conditions (n = 1,140: Hedges’ g 0.59 to 0.97) (for a meta-

analytic review, see Hofmann, Sawyer, Witt, & Oh, 2010).  

Clinical research within the brain injury population has found preliminary 

support for the application of these transdiagnostic treatments.  For example, Bédard 

and colleagues’ (2003) 12-week mindfulness-based group intervention revealed 

significant improvements in quality of life and depression symptoms (cognitive-

affective factor of the BDI-II) for 10 individuals one year or more post mild to moderate 

TBI.  Furthermore, these gains were maintained at one year follow-up (n = 7) (Bédard et 

al., 2005).  More recently, Azulay and colleagues’ (2012) 10-week group intervention 

based upon the Mindfulness-Based Stress Reduction program, modified for mild TBI, 

revealed clinically significant improvements in overall quality of life and perceived self-

efficacy (n = 22).  Whilst, Bédard and colleagues’ (2012) mindfulness-based group 

program for individuals with clinically diagnosed depression post-TBI (n = 23) revealed 

significant reductions in depression and the experience of pain intensity, but not 
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anxiety.  Although these studies provide initial support for these interventions, it is 

notable that each study only included small convenience samples, and did not follow 

guidelines for the ‘gold standard’ randomised control trial (Schulz, Altman, & Moher, 

2010).  Furthermore, excluding Bédard and colleagues’ (2005) one-year follow-up, all 

interventions were limited to a pre- post-treatment design.  Finally, the studies did not 

include control groups, excluding Bédard et al. (2003) who compared treatment 

completers to drop-outs.  These limitations restrict the conclusions that can be made 

from these studies.  

Ashworth, Gracey, and Gilbert’s (2011) case study provided initial support for 

the utility of CFT post-TBI, wherein there was a statistically reliable reduction in 

depression and anxiety, as well as improved self-esteem and a reduction in internalised 

anger, following 18 sessions of CFT.  Further supporting the potential utility of CFT, C. 

Shields and Ownsworth (2013) reported a clinically significant reduction in depression 

and anxiety symptoms following 10 sessions of therapy with a 48 year old woman 

following stroke.  Therapy predominantly drew upon the CFT framework, but also 

integrated this with traditional CBT, cognitive rehabilitation, and other third wave 

cognitive behavioural strategies (e.g., mindfulness).  Taken together, these studies 

demonstrate preliminary support for transdiagnostic interventions, all of which include 

emotion regulation skills as a core therapeutic component, following brain injury.  

However, they also highlight the need for controlled intervention studies that follow 

Consort guidelines (Schulz et al., 2010) for high quality trials        

Methodological Limitations 

Four key issues need to be acknowledged regarding methodological limitations 

to the current research, all of which need to be taken into account when considering the 

results of the thesis.  First, sampling issues and the representativeness of the sample 
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must be addressed.  Second, a large number of correlations were conducted within the 

analyses, potentially impacting upon the Type I error rate.  Third, the cross-sectional 

design restricts conclusions regarding the direction of the relationships observed.  

Finally, issues with method variance will be discussed.  

Given the nature of the recruitment process, there may be a sampling bias in 

terms of participant characteristics.  For example, compared to the broader 

consecutively recruited TBI sample, the current sample was significantly older, included 

more males, and reflected a more severely injured TBI group.  However, it is notable 

that the male: female ratio (38:16) was consistent with prevalence rates observed within 

the TBI community (Helps et al., 2008).  Despite greater injury severity, half the current 

sample reported being in full time, or full time equivalent employment, with 72% in 

paid employment overall.  These rates are somewhat higher than generally observed 

within the TBI literature.  For example, Franulic and colleagues (2004) reported that 

53.5 to 69% of individuals were employed between two and 10 years post mild to 

severe TBI.  More recently, Andelic, Stevens, Sigurdardottir, Arango-Lasprilla, and Roe 

(2012) reported that only 52.7% of individuals were in paid employment one year post 

moderate to severe TBI.  However, it is notable that 20% of their sample was 

unemployed at the time of injury, unlike the current sample wherein only 3.7% of 

individuals were unemployed at injury.  Furthermore, this is consistent with prior 

research indicating that injury severity is not associated with employment outcomes 

following acquired brain injury (Franulic et al., 2004; Ownsworth et al., 2006). 

In addition, the group did not represent a more or less distressed group than the 

broader sample, and reported comparable premorbid psychological distress to that 

reported within other TBI studies (Bombardier et al., 2010; Whelan-Goodinson et al., 

2009).  The group also represented a geographically broad sample, with less than half 
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the participants residing within the Brisbane metropolitan area.  Nonetheless, given the 

differences between the broader and the current sample, and the fact that the participants 

were all recruited from the one hospital, and did not include more mild injuries (i.e., 

requiring less than 4 days hospitalisation) or those with more high care needs (i.e., the 

study only included those discharged to within the community), the findings cannot be 

generalised to the broader TBI population.    

In regards to the statistical analyses, a large number of correlations were 

conducted within each study, with a relatively small sample, potentially inflating the 

Type I error rate.  In an effort to take the impact of this into consideration, effect sizes 

were also examined in the interpretation of results (Feise, 2002).  In addition, the 

robustness of the associations of these variables was examined through the regression 

analyses to determine the relative importance and unique independent contribution of 

the variables. 

It is also important to note that the interpretation of results within these studies is 

constrained by the cross-sectional design.  Specifically, it is possible that the 

relationships between variables are bi-directional or mutually enhancing.  For example, 

it may be that threat appraisals lead to the development of depression symptoms.  

However, an equally plausible hypothesis is that depression may enhance threat 

appraisals.  Furthermore, emotional distress post-TBI may be a precursor to the 

experience of life stressors, such as unemployment, impaired social relationships, and 

reduced community participation (Flemingham, Baguley, & Crooks, 2001; Gomez-

Hernandez, Max, Kosier, Paradiso, & Robinson, 1997; Hart et al., 2011), as much as the 

experience of these stressors may precipitate the onset of emotional distress.  As such, it 

would be beneficial for future research to investigate the nature of the relationship 

between these variables using prospective longitudinal designs.        
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Finally, it would be remiss to fail to acknowledge the potential influence of 

method variance in the current study.  Method variance refers to times when the 

variance observed is better accounted for by factors specific to the method of 

measurement rather than the construct of interest (Podsakoff et al., 2003).  There are 

numerous sources of this potential bias (see, Podsakoff et al.).  However, within the 

current study it is possible that common scale formats (e.g., self-report Likert scales on 

the DEX and key outcome measures), artificially inflated the covariance between these 

measures.  In other words, when assessing two constructs with the same method, biases 

which may be common to both constructs (e.g., negativity biases) may exaggerate the 

association between these variables (Spector, 2006).  However, it is also important to 

acknowledge that the magnitude of method variance biases vary across research 

contexts, and can increase the likelihood of either Type I or Type II errors (Podsakoff et 

al., 2003; Spector, 2006).  Furthermore, Spector (2006) notes that if common scale 

format is an issue within a research design, significant correlations should be observed 

across all variables assessed using the common method, which is not the case within the 

current research, and as such the effect of method variance may be considered minimal.  

Recommendations for Future Research  

Notwithstanding the aforementioned limitations of this thesis, the current 

research provides preliminary support for the transdiagnostic approach to understanding 

emotional distress post-TBI.  As such, prospective longitudinal research into 

transdiagnostic factors and their functional association with emotional adjustment post-

TBI would further validate the current findings, and guide transdiagnostic treatment 

approaches.  For example, the current research identified two separate pathways to 

emotional distress, each mediated by emotion dysregulation (see Figure 6.1).  However, 

it is possible that these pathways are interrelated.  Specifically, impaired executive 
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functioning is likely to be related to a loss of down-regulatory influence on the 

amygdala, leading to a hyper-reactive stress response (A. T. Beck, 2008; Quirk & Beer, 

2006), difficulty disengaging from negative cognitive content (i.e., ruminative 

processes: Joormann et al., 2010), and poorer emotion regulation strategies (e.g., 

reappraisal skills: Joormann, 2010; Joormann et al., 2010).  Consistent with stress-

diathesis models (Allen et al., 2008; A. T. Beck, 2008), when this biological 

vulnerability is coupled with the experience of stressful life events, it may predispose 

the individual to the development of emotional distress.  Within the current study, it 

appears likely that this would occur through primary and secondary appraisals regarding 

the capacity to cope with the event, consistent with stress-appraisal-coping models 

(Folkman & Lazarus, 1988; Godfrey et al., 1996; Lazarus & Folkman, 1984).  

Specifically, impaired executive functioning may contribute to threat appraisals 

regarding the event (i.e., primary appraisal), and a reduced capacity to manage one’s 

emotions and emotion-related behaviours related to this stressor (i.e., secondary 

appraisal).  Ultimately, this would likely lead to increased emotional distress (see Figure 

6.2).  It may be of interest for future research to further investigate this possible 

pathway to depression, anxiety and global distress following TBI using structural 

equation modelling.  However, this was not feasible within the current study given the 

sample size.      

Finally, the current research provided strong initial support regarding the impact 

of emotion dysregulation on mood following TBI.  As reviewed earlier in this chapter, 

there is preliminary evidence supporting transdiagnostic treatments, incorporating 

emotion regulation strategies, for individuals following brain injury.  The efficacy of 

these treatment approaches needs to be determined using randomised controlled trials, 
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as well as the examination of active components of treatment using dismantling designs 

(see Hart, Fann, & Novack, 2008)  

 

 

Figure 6.2. Proposed interrelated pathway between key injury-related/neurocognitive, 

psychological and social/environmental variables associated with emotional adjustment 

outcomes post-TBI, identified within the current research.  

 

Summary 

Overall, this thesis extends the brain injury literature in a number of ways.  

Specifically, the thesis demonstrates conceptual advances to our understanding of 

emotional adjustment post-TBI, by initially proposing a transdiagnostic framework for 

depression, anxiety and global distress for this population. Second, it empirically 

validated the transdiagnostic perspective to post-TBI emotional distress, leading to the 

identification of important clinical targets in the development of appropriate 

interventions strategies.   

This is the first study to investigate biopsychosocial factors common to 

depression, anxiety and global distress following TBI, from a single sample.  Initially, 

the theoretical and empirical support for the utility of a transdiagnostic perspective was 

presented for this population.  The subsequent chapters provided empirical support for 

the theorised framework in the context of TBI.  In particular, impaired executive 

functioning (i.e., behavioural and emotional self-regulation), emotion dysregulation, and 
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Emotion 

Dysregulation 

Threat 
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(Life Events) 

Increased 

Emotional 
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Occurrence of 

stressful life 

event 
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threat appraisals regarding the experience of recent life events all uniquely predicted 

depression, anxiety and global distress for this group.  Despite difficulties with emotion 

regulation being a commonly reported difficulty following TBI (Kersel et al., 2001; 

Seel et al., 2003; Tateno et al., 2003), this is the first known study to date which has 

specifically investigated the impact of emotion dysregulation on mood symptoms post-

TBI.  Furthermore, the study identified that emotion dysregulation was not only a key 

predictor of emotional distress post-TBI, but also significantly mediated the relationship 

between other important transdiagnostic predictors and mood symptoms.  As 

emphasised by Shrout and Bolger (2002), mediation models are important in the 

identification of fundamental constructs to be targeted within clinical practice.  As such, 

the current research provides some preliminary support for the clinical need to develop 

and evaluate therapeutic interventions focused on fostering emotion regulation skills, as 

well as self-efficacy regarding the application of these strategies, for emotional 

adjustment post-TBI.        
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Appendix A 

Emotional Distress for TBI Groups across Time 

Participants in the earlier study investigating outcomes during the transition to 

hospital to home completed the Depression Anxiety and Stress Scales (DASS 21: 

Lovibond & Lovibond, 1995) at discharge, one month, three months and six months 

post-discharge as part of an assessment battery for a broader study.  The DASS 21 

measures self-reported symptoms of depression, anxiety and stress, and a detailed 

description of this measure is provided within Chapter 2 of the thesis (see pp. 53-55).  

DASS 21 scores at each time point (i.e., at discharge, one month-, three months-, and 

six months-follow-up, and current) were investigated in order to examine the emotional 

stability of the participating group.  In addition, group differences between participating 

and non-participating individuals were examined at each time point in order to examine 

the representativeness of the participating group of the larger sample.   

Five participating (9.4%) and six non-participating (6.7%) individuals were 

missing data at discharge.  Seven participating (13.2%) and 13 non-participating 

(14.6%) individuals were missing data at the one follow-up.  At the three month follow-

up, two participating (3.8%) and 16 non-participating (18%) individuals were missing 

DASS 21 data.  At the six month follow-up, seven participating (13.2%) and 24 non-

participating (27%) individuals were missing data.  No participating individuals were 

missing data on the DASS 21 at the current assessment.  Missing Values pattern 

analysis revealed that fifteen cases were missing large amounts of data on the DASS 21 

(i.e., three or more time points, including the current assessment); one of these cases 

was a participating individual.  In accordance with Tabachnick and Fidell (2007), these 

cases were removed from the data set for the analyses.  The Expectation – Maximisation 

algorithm was applied with 50 iterations to the data set.  The results of this analysis 

indicate that data “missing at random” could be inferred (Little’s MCAR test, χ
2 
[263] 
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=121.28, p = 1.0).  Missing data were imputed using  the Multiple Imputation method 

with five imputations as recommended by Rubin (1996; see also Sinharay et al., 2001).  

However, as repeated measures analyses does not support the use of pooled data in 

SPSS20 software, the less precise method of using a single imputed data set was applied 

for these analyses.   

Stability of Emotional Wellbeing for the Participating Group 

Table A1 shows the distribution of participating TBI individuals across the five 

severity groups for depression and anxiety at each time-point.  Two repeated measures 

ANOVAs were performed to investigate the stability of participants’ level of depression 

and anxiety across time.  The within subjects variable had five levels (Time: pre-

discharge vs. one month vs. three months vs. six months vs. current).  Square root 

transformations were performed on DASS21 factors in order to reduce violations of 

normality and to assist with homogeneity of variance.  Following transformations, the 

assumption for sphericity was met (Mauchley’s W, p > .05).  Results revealed no 

significant difference in depression (F [4, 204] = 1.45, p = .22), or anxiety (F [4, 204] = 

1.44, p = .22) symptoms across time for the participating group.   

 

Table A1 

Depression and Anxiety Severity across Time-Points for the Participating TBI 

Individuals 

Time 

Point 

Depression  

n (%) 

Anxiety 

n (%) 

Normal Mild Moderate Severe Ex-

Severe 

Normal Mild Moderate Severe Ex- 

Severe 

DC 46 (86.8) 3 (5.7) 3 (5.7) 0 (0) 1 (1.9) 43 (81.1) 4 (7.5) 5 (9.4) 0 (0) 1 (1.9) 

1 month 43 (81.1) 3 (5.7) 4 (7.5) 2 (3.8) 1 (1.9) 43 (81.1) 1 (1.9) 7 (13.2) 1 (1.9) 1 (1.9) 

3 month 40 (75.5) 5 (9.4) 6 (11.3) 1 (1.9) 1 (1.9) 47 (88.7) 2 (3.8) 2 (3.8) 1 (1.9) 1 (1.9) 

6 month 41 (77.4) 5 (9.4) 5 (9.4) 1 (1.9) 1 (1.9) 46 (86.8) 3 (5.7) 3 (5.7) 1 (1.9) 0 (0) 

Current 34 (63.0) 10 

(18.5) 

8 (14.8) 0 (0) 2 (3.7) 43 (79.6) 3 (5.6) 3 (5.6) 3 (5.6) 2 (3.7) 

Note: DC = Discharge 
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Group differences in emotional wellbeing and functional status 

 Table A2 presents the means and 95% confidence intervals (95%CI) around the 

mean for individuals who participated and those who did not participate in levels of 

depression and anxiety across time points.  Two mixed factorial ANOVAs were 

performed to investigate whether there was a significant difference in levels of 

depression and anxiety between these groups across time.  The ANOVAs included both 

within, 4 (Time: discharge vs. one month vs. three months vs. six months) and between 

groups factors, 2 (Group: participant vs. non-participant).  As above, transformed 

DASS21 data were applied.  Assumptions of homogeneity of variance (all Levene’s 

tests, p > .05, or Fmax < 3), sphericity (Mauchley’s W, p > .05), and homogeneity of 

covariance (Box’s M, p > .01) were met for both depression and anxiety.  Results 

revealed no significant difference between the groups in level of depression, F (1, 125) 

= 2.88, p = .09.  The Group x Time interaction for depression was also non-significant, 

F (3, 375) = 1.20, p = .31.  No significant difference was evident between the groups in 

level of anxiety, F (1, 125) = .69, p = .41.  The Group x Time interaction for anxiety 

was also non-significant, F (3, 375) = .29, p = 83.  Taken together these results indicate 

that there were no significant differences in mood between those individuals who chose 

to participate and those who did not participate across time.   

 

Table A2 

Means and 95%CI for Depression and Anxiety between Groups 

Time Point Participant (n = 52) Non-Participant (n = 75) 

Depression  

M (95%CI) 

Anxiety 

M (95%CI) 

Depression 

M (95%CI) 

Anxiety 

M (95%CI) 

Pre-discharge 4.59 (2.93 - 6.25) 3.98 (2.35 - 5.62) 6.66 (4.59 - 8.72) 4.17 (2.77 - 5.58) 

One Month 5.43 (3.33 – 7.53) 3.78 (2.34 - 5.22) 8.11 (5.89 - 10.33) 4.09 (2.87 - 5.31) 

Three Months 5.01 (3.09 - 6.94) 2.92 (1.41 – 4.43) 9.05 (6.67 - 11.43) 4.22 (2.82 – 5.61) 

Six Months 5.45 (3.39 – 7.51) 2.87 (1.82 – 3.92) 6.74 (4.64 – 8.83) 3.63 (2.41 – 4.85) 
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Appendix B 

Brief Semi-Structured Interview Regarding Psychological History 

1. Was there a time in your life, prior to your accident, in which something 

bothered you to the extent that it caused you significant distress, or impacted on 

your work, studies, family or social life, or other important area for you?  

2. At what point did you experience these problems (e.g., within two/five/ten years 

prior to your accident)? 

3. Did you seek help from a professional regarding this matter (e.g., your GP, a 

counsellor, psychologist, or psychiatrist)? 

4. Did you receive treatment for this concern? What kind of treatment did you 

receive? How long did you receive the treatment for? 

5. Was this still a problem for you when you had the accident?   
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Appendix C 

Reliability and Validity for Measures 

Measure Reliability/ 

Validity 

  Population  Reference 

DEX Internal 

consistency 

Overall α = .92 TBI P. C Bennett, B Ong, and J 

Ponsford (2005)  

 Convergent 

validity 

Self-other raring scale discrepancy and 

the Self-Awareness of Deficits Interview 

(SADI) 

r = .40 TBI Bogod, Mateer, and MacDonald 

(2003)  

NART-II Internal 

consistency 

 α = .93 General 

population 

Blair and Spreen (1989) 

 Inter-rater 

reliability 

 r = .96 - .98 General 

population 

Crawford, Parker, Stewart, 

Besson, and De Lacey (1989)  

 Test-retest 10 (± 1) days r = .98, p < .01 

 Convergent 

validity 

Total score and Full Scale IQ on the 

WAIS-IV 

66% of the variance 

explained 

RBANS Internal 

consistency 

Total Scale Index α = .84 TBI McKay, Casey, Wertheimer, and 

Fichtenberg (2007)  Immediate memory α = .75  

 Visuospatial/ constructional α = .76  

 Language α = .33  

 Attention α = .16  

 Delayed memory α = .77  

AUDIT Internal 

consistency  

Meta-analysis Mean α = .79 (range: α = 

.59 to .94) 

Mixed A. L. Shields and Caruso (2003) 

DASS 21 Internal 

consistency 

Depression α = .88 TBI Ownsworth, Little, Turner, 

Hawkes, and Shum (2008)  Anxiety  α = .40 

 Stress α = .72 

Note. DEX = Dysexecutive Questionnaire; NART-II = National Adult Reading Test-II; WAIS-IV = Wechsler Adult Intelligence Scale Revised; RBANS = Repeatable 

Battery for the Assessment of Neuropsychological Status; AUDIT = Alcohol Use Disorders Identification Test; DASS 21 = Depression Anxiety and Stress Scales -21 
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Appendix C: Reliability and Validity for Measures (continued). 

 

Measure Reliability/ 

Validity 

  Population  Reference 

BSI 18 Internal 

consistency 

Global Severity Index α = .91 TBI outpatients Meachen, Hanks, Millis, and 

Rapport (2008)   Somatisation  α = .75 

 Depression α = .84 

 Anxiety α = .83 

 Convergent 

validity 

NFI-D r = .68   

 PANAS-N r = .49   

DERS Internal 

consistency 

Overall α = .75 Undergraduate 

students 

Gratz and Roemer (2004) 

  Each subscale All α > .80   

ATAQ Internal 

consistency 

Overall:  

Appraisal 

Avoidance      

 

α = .92 

α = .94 

TBI Riley, Brennan, and Powell 

(2004)  

Personal safety: 

Appraisal 

Avoidance 

 

α = .73 

α = .79 

Dealing with people: 

Appraisal 

Avoidance 

 

 

α = .86 

α = .92 

Doing things: 

Appraisal 

Avoidance 

 

α = .87 

α = .92 

HISD-III Internal 

consistency 

Past self 

Present self 

α = .93 

α = .92 

TBI Carroll and Coetzer (2011)  

Note. BSI 18 = Brief Symptom Inventory -18; NFI-D = Neurobehavioural Functioning Inventory – Depression subscale; PANAS-N = Positive Affect Negative Affect 

Schedule – Negative scale; DERS = Difficulties in Emotion Regulation Scale; ATAQ = Appraisal of Threat and Avoidance Questionnaire; HISD = Head Injury 

Semantic Differential Scale; PSWQ = Penn State Worry Questionnaire 
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Appendix C: Reliability and Validity for Measures (continued). 

 

Measure Reliability/ 

Validity 

  Population  Reference 

PSWQ Internal 

consistency 

 all α > .91 Undergraduate 

students 

Meyer, Miller, Metzger, and 

Borkovec (1990) 

 Test-retest  all r > .74 

 Internal 

consistency 

 all α > .86 Clinically 

anxious 

Brown, Antony, and Barlow 

(1992) 

   α = .90 Normal controls 

SFSC Inter-rater All categories, excluding ‘other’. 86% agreement Clinically 

anxious or 

depressed 

Woodruff-Borden, Brothers, and 

Lister (2001)  

 Internal 

consistency 

Self focus all α > .90 A random sample 

(n = 750) from 

1,547 college and 

non-college 

participants 

Exner Jr (1973)  

 Self-focus Negative all α > .77 

 External focus all α > .87 

 External focus Affective all α > .68 

  Ambivalent all α > .84 

  Neutral all α > .81 

SOS Test-retest   All r > .73   Power, Champion, and Aris 

(1988)  

Note: SFSC = Self Focus Sentence Completion; SOS = Significant Others Scale  
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Appendix D 

Difficulties in Emotion Regulation Scale 

Please indicate how often the following statements apply to you NOW by writing the appropriate number from the scale 

below on the line beside each item. 

1 2 3 4 5 

Almost Never 

0-10% Sometimes 

11-35% 

About Half the 

Time 36-65% 

Most of the Time 

66-90% 

Almost Always 

91-100% 

 1. I am clear about my feelings. 

 2. I pay attention to how I feel. 

 3. I experience my emotions as overwhelming and out of control. 

 4. I have no idea how I am feeling. 

 5. I have difficulty making sense out of my feelings. 

 6. I am attentive to my feelings. 

 7. I know exactly how I am feeling. 

 8. I care about what I am feeling. 

 9. I am confused about how I feel. 

 10. When I’m upset, I acknowledge my emotions. 

 11. When I’m upset, I become angry with myself for feeling that way. 

 12. When I’m upset, I become embarrassed for feeling that way. 

 13. When I’m upset, I have difficulty getting work done. 

 14. When I’m upset, I become out of control. 

 15. When I’m upset, I believe that I will remain that way for a long time. 

 16. When I’m upset, I believe that I’ll end up feeling very depressed. 

 17. When I’m upset, I believe that my feelings are valid and important. 

 18. When I’m upset, I have difficulty focusing on other things. 

 19. When I’m upset, I feel out of control. 

 20. When I’m upset, I can still get things done. 

 21. When I’m upset, I feel ashamed with myself for feeling that way. 

 22. When I’m upset, I know that I can find a way to eventually feel better. 

 23. When I’m upset, I feel like I am weak. 

 24. When I’m upset, I feel like I can remain in control of my behaviours. 

 25. When I’m upset, I feel guilty for feeling that way. 

 26. When I’m upset, I have difficulty concentrating. 

 27. When I’m upset, I have difficulty controlling my behaviours. 

 28. When I’m upset, I believe that there is nothing I can do to make myself feel better. 

 29. When I’m upset, I become irritated with myself for feeling that way. 

 30. When I’m upset, I start to feel very bad about myself. 

 31. When I’m upset, I believe that wallowing in it is all I can do. 

 32. When I’m upset, I lose control over my behaviours.  

 33. When I’m upset, I have difficulty thinking about anything else.  
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 34. When I’m upset, I take time to figure out what I’m really feeling 

 35. When I’m upset, it takes me a long time to feel better.  

 36. When I’m upset, my emotions feel overwhelming. 

 

 

 

 

 

 

 

 

 

 

 


