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Abstract 

 

Background: Mild traumatic brain injury (MTBI) results in persisting disability for a 

significant minority and factors influencing non-recovery remain poorly understood. 

Descriptive recovery models suggest psychological factors become increasingly 

important with time but these models lack empirical support. Research in other health 

conditions suggests patient perceptions of symptoms and recovery can have powerful 

explanatory utility but such constructs have not been systematically explored in MTBI. 

Accordingly, a theoretically derived model of health behaviour such as Leventhal‟s 

common sense model (CSM) could refine understandings about MTBI recovery. The 

objective of this research is to examine associations between components of the CSM 

(injury perceptions, distress, coping) and outcome after MTBI. The key clinical 

applications of this research are the earlier identification of both those at risk for 

atypical recovery and potential treatment targets, thus improving the effectiveness of 

MTBI interventions. 

 

Study Design: In a prospective observational cohort study with repeated measures, 

participants age 16 or older (n = 147) were recruited within three months following a 

MTBI and seen again six months later. Clinical and demographic information was 

collected and participants completed questionnaires at both visits (Revised Illness 

Perceptions Questionnaire (IPQ-R), Brief COPE, Hospital Anxiety and Depression 

Scale (HADS), Rivermead Post-Concussion Symptoms Questionnaire, Rivermead Head 

Injury Follow-Up Questionnaire). Associations between components of the CSM, and 

conservative MTBI outcome criteria were examined using univariate (Chi square, t-test) 

and multivariate (multiple regressions) statistical approaches.  

 

Results: Demographic and injury related variables were not associated with MTBI 

outcomes over time. However components of the CSM were significantly associated 

with outcomes. Participants endorsing unhelpful injury perceptions at time one, that is 

stronger beliefs about symptoms attributed to the injury (Odds Ratio (OR) 2.9, 95% 

Confidence Interval (CI) 1.2 to 6.7; p < 0.05), severity of expected consequences (OR 

2.0, 95% CI 0.9 to 4.7; p = 0.09), chronicity of disability (OR 2.0, 95% CI 0.9 to 4.7, p 

= 0.09) and emotional impact (OR 3.4, 95% CI 1.4 to 8.0; p < 0.01), had significantly 
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greater odds of poor outcome six months later. There were also significant associations 

between high distress at time one (HADS anxiety and depression scores) and poor 

outcomes over time. Associations between coping and outcome were inconsistent and 

problems with the way coping was conceptualised and measured may have contributed 

to variability in the results.  

 

Conclusions: Consistent with Leventhal‟s CSM, those at baseline visit who attributed 

many symptoms to their MTBI, expected this to have severe and lasting consequences, 

and greater emotional impact, were more likely to have poor clinical outcomes six 

months later. Coping appeared to have important associations with outcome but the 

results were inconsistent. More research is required to examine whether coping 

mediates or influences outcomes more directly. A theoretically derived, coherent model 

of health behaviour such as Leventhal‟s CSM, offers a reasoned approach to examining 

psychological factors with potential for both predicting those at risk for atypical MTBI 

recoveries, and development of clinical and research approaches to intervention.  
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Introductory Overview 

 

No head injury is too severe to despair of, nor too trivial to ignore. 

(Hippocrates 4
th

 Century BC). 

 

Mild traumatic brain injury (MTBI) is a significant public health concern and 

available evidence suggests that up to 600 cases per 100,000 people aged 15 and over 

in New Zealand are likely to sustain a MTBI each year (1). While substantial recovery 

is expected to occur within the first three months (2), up to 15% of cases may not 

have recovered more than a year after injury (3). This group typically presents with 

complex and clinically challenging symptoms with associated psychosocial burden 

and is often referred to as suffering from the post concussion syndrome (PCS) (4). 

Identifying predictive factors for recovery extending beyond the three month 

threshold and the development of the PCS after a MTBI is clinically important. This 

information will facilitate earlier identification of both at risk cases and provide 

treatment targets to reduce risks for poor outcome. 

 

Most available explanatory models of slow recovery after MTBI describe 

interactions between a range of demographic and clinical factors. The idea that there 

is a psychological component to the expression of physical disease is not new (5) and 

MTBI recovery models typically place psychological factors in a key mediating 

position. However the lack of empirical evidence to support such hypothesised 

associations with outcome after MTBI is in sharp contrast with the level and intensity 

of debate and opinion regarding the relative contributions from psychological and 

psychosocial factors that has characterised the literature for many decades. There is a 

need now to more carefully examine such psychological variables so that available 

models can shift from being largely descriptive, to having an empirical base to 

support suggested interactions. Turning to research in other health conditions may 

provide leads for investigating constructs with applicability for MTBI.  

 

The primary objective of this research is to contribute to refinement of 

knowledge regarding prediction and management of the proportion of people who 

develop long term disability following a MTBI. In particular psychological constructs 
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examined in other health conditions such as illness perceptions, coping styles and 

adjustment, and the associations of these with outcome will be investigated to 

determine if these factors can improve understandings about MTBI recovery. 

 

Chapter one provides background information about the development of 

knowledge about MTBI and the PCS, including information about diagnostic criteria 

and definitions, the size and social impact of the condition. Chapter two discusses the 

expected recovery patterns for the majority of cases and provides information about 

the natural history of MTBI. This chapter then turns to a review of the various 

prognostic factors typically examined in MTBI research and then provides an 

overview of treatment evidence for MTBI. Chapter three discusses models of slow or 

atypical recovery after MTBI and then turns to reviewing models and constructs that 

have been examined in other health conditions that might have some applicability for 

extending recovery models in MTBI. Chapters four and five provide an outline of the 

research hypotheses and methods. The results of the main research are presented in 

Chapter six. These results are summarised and discussed in Chapter seven and finally, 

implications for future research in MTBI are considered.  

 

There are one or two specific caveats. First, reviews of research on recovery 

and outcomes after MTBI have been greatly informed by the sports concussion 

literature (2) but people sustaining sports related concussions have sometimes been 

considered a separate group from those sustaining non-sports related MTBIs (6). This 

has been particularly so regarding expected timeframes for recovery. However recent 

narrative and systematic reviews with meta-analyses of studies examining sports and 

non-sports related MTBI recovery trajectories (2, 7), have suggested a similar course 

and outcome following sports and non-sports related MTBI. Given this more recent 

evidence, the present research has included participants with both sports and non-

sports related MTBI without making any a priori distinction between these groups. 

 

Second, the present research was restricted to adults who have recently 

sustained a MTBI. Compared with research focusing on adult participants, there is 

limited research examining outcomes and recovery trajectories for children who 

sustain MTBIs (6, 8). Children who sustain a MTBI are likely to be a different group 

from adults who sustain such injuries because of the interactions between 
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developmental phase and recovery from injury, suggesting these groups should be 

studied separately (9-10). The evidence from some systematic reviews of the evidence 

regarding prognosis and recovery after MTBI in children (8, 11) have suggested that 

complete recovery is expected and that MTBI has little short or long term effects on 

cognitive functioning, school performance and behavioural development. However 

there are also reviews that question these findings (9-10, 12). There is an identified 

need for research attention specifically addressing recovery and rehabilitation needs 

for children who sustain traumatic brain injuries. 
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Chapter One 

Mild Traumatic Brain Injury: Historical Overview, 

Diagnosis and Case Definitions, Epidemiology  

 

 

1.0   INTRODUCTION AND CHAPTER OUTLINE 

 

The purpose of this chapter is to summarise the development of knowledge regarding 

mild traumatic brain injury (MTBI) and to set out defining characteristics of the 

condition.  MTBI is a common injury with highly diverse patterns of associated 

physical, cognitive and psychosocial disability. While for the majority full recovery is 

the expected outcome, the basis for slow or incomplete recovery in a significant 

minority has stimulated much debate between researchers and clinicians over many 

decades. The developing body of knowledge about MTBI recovery is difficult to 

integrate into a coherent evidence base and is still characterised by significant 

heterogeneity with respect to broad issues of nomenclature, outcome measurement, 

and methods for evaluating treatment effectiveness. For instance, the clinical state that 

may persist after MTBI is variously referred to as post concussion symptoms, the post 

concussion syndrome or the post concussion disorder. Further, the terms head injury, 

concussion and mild traumatic brain injury are used interchangeably in the literature 

and to add to this confusion, „concussion‟ has been used to refer both to the 

mechanism of injury and to the clinical state that typically follows (13).  

 

However, the past two decades in particular have seen growth in research 

interest considering the defining characteristics of symptoms and disability that may 

follow a MTBI and the underlying mechanisms of recovery. In fact MTBI has been 

recently cited as one of the most frequently studied disorders in clinical 

neuropsychology (14). Although models of recovery after MTBI are emerging the 

quality of the empirical evidence remains largely poor. There is still little reliable 

information available to inform clinical decision making, in particular regarding 

management of those with slow and atypical recovery trajectories.  
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In this chapter, historical perspectives will be described to provide context to 

issues and concerns that are still being debated in the literature. The defining 

characteristics of MTBI and the post concussion syndrome that may follow a MTBI, 

and the way researchers have defined outcome after MTBI, will then be discussed. 

Finally, available information regarding incidence and costs of the condition are 

presented to provide an overview of the social impact of MTBI. 

 

1.1  HISTORICAL PERSPECTIVES 

 

MTBI is not new, with accounts dating back to the time of Hippocrates and the early 

Egyptians (13, 15). For instance McCrory and Berkovic (13) wrote that Hippocrates 

made a number of specific comments about clinical symptoms that followed head 

injuries although it was not until around the 10
th

 century that there was evidence in 

medical writings that a distinction was being made between „concussion‟ as a 

transitory state, and severe injuries that could lead to permanent impairment. In the 

19
th

 century and through the era of the industrial revolution there was increasing 

discussion regarding the basis of the collection of symptoms that appeared to follow 

concussion injuries and an acknowledgement that there could be different 

mechanisms contributing to a patient‟s presentation: those associated with 

physiological injury and those associated with the patient‟s reactions to the injury and 

associated symptoms (15). Around this time the increasing incidence of accidents 

involving concussions and related compensation claims precipitated a polarisation of 

views on the post concussion syndrome (PCS). This polarisation of views persisted 

well into the 20
th

 century. Arguments regarding the influence and respective 

contributions of organic versus psychological factors to the PCS following MTBI 

have characterised and preoccupied the ensuing literature for many decades. 

 

McCrory and Berkovic (13) provided a good account of the development and 

progression of the concepts and terminology of concussion through to the early 20
th

 

century and suggested that by the beginning of the 20
th

 century the clinical syndrome 

following MTBI was well established, if not well understood. There was an 

expectation that most people sustaining a MTBI involving transient loss of cerebral 

function would recover completely and those that did not tended to attract negative 
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attitudes and terminology. For example, in 1961 Henry Miller had published his now 

classic paper in the British Medical Journal (16) referring to the concept of accident 

neurosis. His paper had a profound and lasting effect on the perception of MTBI and 

the PCS. He stated that persisting symptoms following a concussion were rare unless 

there was a claim for compensation and that persisting disability related largely to 

predisposing psychological and personality factors along with retrospective reporting 

bias on the part of the patient: “Indeed, in response to direct questions few of these 

patients are prepared to admit to anything other than robust physical and mental 

health until the day of the accident” (16, p 920). There were some exceptions to such 

prevailing opinion. For instance, in 1962 Sir Charles Symonds published his views on 

concussion in the Lancet (17) suggesting that persisting symptoms of concussion were 

complex and undoubtedly multifactorial: “To enquire in such a case whether the 

symptoms under consideration are functional or organic, psychogenic or physiogenic, 

is fruitless, for they must always be both” (p 3). 

 

A third and less popular position was taken by Reginald Kelly (18), who 

challenged the medical profession with his views that the post traumatic syndrome 

following MTBI was at least in part iatrogenic and that organically determined 

symptoms may be neurotically prolonged because of the failure of the medical 

profession to recognise and treat them. Such polarized positions were maintained for 

some decades but finally drawn together by Lishman in 1988 (19) in a discussion 

paper considering the interplay between physiogenesis and psychogenesis in the PCS. 

This was an influential publication that clearly articulated the complexity of the 

clinical picture following MTBI. It was becoming clearer that „taking sides‟ in the 

organic versus functional argument was increasingly untenable and this promoted an 

oversimplified view of the issues.  

 

Arguments about the basis of persisting sequelae aside, the MTBI literature 

has continued to grow. Integrating this body of work has been problematic however 

given the evident inconsistencies in case definition, conceptual disagreements and 

methodological concerns. One of the more important and recent contributions to the 

MTBI literature was made by the World Health Organisation (WHO) Collaborating 

Centre Task Force on MTBI with a series of papers published in a special issue of the 

Journal of Rehabilitation Medicine in 2004 (6, 8, 20-21). This large scale, multi-
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centre project has been referred to as the most significant contribution to the body of 

scientific knowledge on MTBI (22). The purpose of the WHO project was to provide 

a synthesis of the best available evidence on MTBI regarding diagnosis and case 

definition, incidence and risk factors, prognosis and intervention.  

 

1.2   CASE DEFINITIONS 

 

1.2.1  MTBI 

 

There is no universally accepted definition of MTBI (1, 23) and the resulting 

heterogeneity of case definitions has contributed in a significant way to problems 

synthesising the relevant literature (20). MTBI is most accurately determined by acute 

injury characteristics rather than symptoms reported at random points after the trauma 

(24-25) and in the majority of definitions some measure or indication of disturbance 

of consciousness is required. Typically this is either by evidence of impairment of 

consciousness or amnesia, or both. The Glasgow Coma Scale (GCS) (26) is the most 

universally applied measure of consciousness following traumatic brain injury of any 

severity (Table 1.1). According to this scale, a mild injury would be classified as a 

GCS score of 13 or greater (Table 1.2) (1). Another way of evaluating injury severity 

on the basis of consciousness is to record duration of loss of consciousness. This has 

been shown to have an association with outcome in severe traumatic brain injury 

(TBI), with longer periods of impaired consciousness signalling likely poorer long 

term outcomes (1). Post traumatic amnesia (PTA) has also been shown to be a reliable 

predictor of outcome after TBI (27-29). PTA refers to the period of memory loss 

around the time of injury and the longer this period extends the poorer the anticipated 

outcome.  

 

Most case definitions include some or all of these factors (GCS score, loss of 

consciousness, PTA). The first attempt to provide a consensus definition and 

diagnostic criteria set for TBI using these indicators was made by the American 

Congress of Rehabilitation Medicine (30). This came to be referred to in subsequent 

research as the “ACRM” definition or criteria. This definition was an important step 
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forward in also recognising that definite loss of consciousness was not required for a 

diagnosis of MTBI to be made (31). The ACRM definition states that: 

 

A patient with mild traumatic brain injury is a person who has had a 

traumatically induced physiological disruption of brain function, as manifest 

by at least one of the following: 

1. Loss of consciousness 

2. Any loss of memory for events immediately before or after the accident 

3. Any alteration in mental state at the time of the accident (e.g., feeling 

dazed, disorientated or confused) and  

4. Focal neurological deficit(s) that may or may not be transient; 

 

Where the severity of injury does not exceed the following: 

i) Loss of consciousness of approximately 30 minutes or less 

ii) An initial GCS score of 13-15 (measured at least 30 minutes after injury) 

iii Post traumatic amnesia (PTA) not greater than 24 hours. (30, p 86). 
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Table 1.1:  The Glasgow Coma Scale (26) 

 

 

Domain 

 

Description 

 

 

Points 

Eye Opening Response  

Spontaneous  

Opens to verbal command, speech, or shout 

Opens to pain, not applied to face 

None 

 

 

4 

3 

2 

1 

 

Verbal Response  

Oriented 

Confused conversation, but able to answer questions 

Inappropriate responses, words discernable 

Incomprehensible speech 

None 

 

 

5 

4 

3 

2 

1 

 

Motor Response  

Obeys commands for movement 

Purposeful movement to painful stimulus 

Withdraws from pain 

Abnormal flexion, decorticate posture 

Extensor response, decerebrate posture 

None 

 

 

6 

5 

4 

3 

2 

1 

 

 



 

 10 

 

Table 1.2:  Application of acute injury markers for TBI (1) 

 

 

Severity of injury 

 

 

GCS score 

 

Duration of PTA 

 

Mild 

 

 

13-15 

 

< 24 hours 

 

Moderate 

 

 

 

9-12 

 

1-6 days 

 

Severe 

 

 

3-8 

 

7 days or more 

 

 

There are problems and limitations with aspects of the ACRM definition. 

First, the GCS was developed and geared toward evaluation of more severe traumatic 

brain injury (TBI) and is considered insensitive for injuries at the mild end of the 

spectrum (25, 31). Second, the GCS is time dependent and cannot be applied 

retrospectively and in the majority of MTBI cases the GCS is applied too late to 

capture any significant disturbances of consciousness. Third, there is some suggestion 

that clinical outcomes in milder injuries correlate better with estimated PTA than the 

GCS score (23, 25, 32), however, there is no agreed protocol for measuring PTA (33-

34) and PTA is vulnerable to reporting bias when applied retrospectively. 

Accordingly some authors have recommended avoiding the use of PTA when this is 

only available retrospectively and by self report and there are no other corroborating 

injury indicators to determine presence of a MTBI (33).  

 

Carroll, Cassidy, Holm, Kraus, and Coronado (20), as part of the WHO 

Collaborating Centre Task Force, completed a systematic review of case definitions of 

MTBI. The authors identified many variations on aspects of the ACRM criteria and 

little consensus across the studies included in the review. They indicated that a 

common criteria set was required and went on to formulate an operational definition 

of MTBI, recommending this be taken up by the research community. While still 

vulnerable to the criticisms discussed above, this definition was accepted as the best 

currently available by the New Zealand Guidelines Group (NZGG) in a recently 
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published evidence based guideline for the management of TBI (1). The definition of 

MTBI recommended by the NZGG which is based on that proposed by the WHO 

Task Force, embodying themes from the ACRM definition, is the following: 

 

MTBI is an acute brain injury resulting from mechanical energy to the head 

from external physical forces. Operational criteria for clinical identification 

include one or more of the following: 

1. Confusion or disorientation 

2. Loss of consciousness (for 30 minutes or less) 

3. Post-traumatic amnesia (less than 24 hours) 

4. Other transient neurological abnormalities such as focal neurological 

signs, seizure and intracranial lesion not requiring surgery. 

5. The GCS score should be 13 or greater, 30 minutes after injury (or later 

upon presentation for healthcare). 

In addition these manifestations of MTBI must not be due to drugs, alcohol, 

medications, caused by other injuries (e.g., systemic injuries, facial injuries, or 

intubation), caused by other problems (e.g., psychological trauma, language 

barrier, co-existing medical conditions) or caused by penetrating cranio-

cerebral injury (1, p 22).  

 

This definition was adopted in this thesis, in accordance with the WHO Task 

Force and NZGG recommendations. Mild traumatic brain injury (MTBI) is the 

preferred term and will be used consistently in place of terms such as concussion and 

mild head injury. 

 

1.2.2  Complicated versus uncomplicated MTBI 

 

There has been discussion in the literature as to whether severity of MTBI could be 

graded within the above criteria set (1, 22, 31, 35-37) and a distinction made between 

„complicated‟ and „uncomplicated‟ MTBI. This followed observations that people 

with an initial GCS score of 13 and positive acute radiographic findings appeared to 

have outcomes more like those with TBIs of moderate severity (21-22). Such 

discussions have arisen in the context of attempts to evaluate factors that are 
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associated with and predictive of, poorer outcomes after MTBI. However there is a 

growing body of evidence suggesting outcome after MTBI is not associated with 

injury mechanism or severity variables (8, 38-40) (see 2.2.2 for further discussion). 

Accordingly it remains unclear whether terms such as complicated and uncomplicated 

MTBI are useful and these terms have not been applied consistently in the MTBI 

literature. 

 

1.2.3  Post Concussion Syndrome (PCS) following MTBI 

 

Typical symptoms that persist following MTBI (Table 1.3) (23) have been 

collectively referred to variously as the post concussional syndrome, post traumatic 

syndrome, post concussional disorder and post concussional symptoms. However, this 

constellation of symptoms is not specific to MTBI since such symptoms can occur 

following any severity of TBI (5, 23, 41) and in other health conditions where there 

has been no history of brain injury (42-43). In addition the validity of the PCS as a 

diagnostic entity is questionable because diagnostic criteria and underlying aetiology 

have not been agreed upon. There is disagreement as to whether these symptoms 

constitute a syndrome, given the cluster of disparate symptoms that do not appear 

linked by any common underlying mechanisms. The various PCS symptoms also 

appear to have different recovery patterns and require different treatments (23).  

 

The Diagnostic and Statistical Manual of Mental Disorders – 4
th

 Edition and 

Text Revision (DSM-IV & DSM-IV-TR) (44-45) have both attempted to address 

these issues by providing a diagnostic criteria set for post concussional disorder 

(PCD) in the section on Criteria Sets and Axes Provided for Further Study (see Table 

1.4). Similarly, the International Classification of Diseases – 10
th

 Revision (ICD-10) 

(46) proposed a diagnostic set for PCS (see Table 1.5). Recent work (47-48) has 

attempted to describe the prevalence and specificity of these criteria-based diagnoses, 

comparing the DSM-IV PCD with ICD-10 PCS. This research identified significant 

differences in prevalence estimates using these two different criteria sets, suggesting 

that the ICD criteria was more inclusive but that both sets had limited specificity to 

brain injury because PCS/PCD symptom criteria could be met without a history of 

brain injury. It was concluded that there is little to guide the clinician regarding choice 

between these diagnostic sets and few apparent differences between them considering 
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a range of outcome domains such as psychiatric symptoms, emotional status, health-

related quality of life, and global outcome. In fact a recent systematic review of 

prognosis and outcome after MTBI (8) suggested that neither diagnostic criteria set 

was supported by the best available evidence. Further refinement of criteria for the 

PCS following MTBI is needed before these are routinely applied in research and 

clinical settings. 

 

The ICD-10 PCS criteria however, appear more commonly applied in the 

literature in spite of concerns regarding risk for over-estimation of prevalence. This 

may be because the DSM-IV criteria for PCD appear difficult to apply in practise. 

The most noteworthy criticisms of the DSM-IV criteria relate to first, that objective 

neuropsychological impairment is required and second, that symptoms must be 

present for more than three months for the diagnosis of PCD to be made. Meta-

analyses of neuropsychological outcomes after MTBI have suggested that cognitive 

impairments largely resolve within three months of injury (2, 49-51). Analyses of 

effect sizes have demonstrated that there are few or no significant measureable effects 

on cognitive functioning following the acute recovery period and that 

neuropsychological test performances tend to be indistinguishable from those of 

normal controls by three months following injury (22, 51). Given these issues, it may 

be difficult to reach a diagnosis using the DSM-IV criteria and these criteria may lead 

to systematic under-estimation of prevalence.  

 

In light of the above and for consistency, the term „post concussion syndrome 

(PCS) following MTBI‟ is preferred and will be used for the remainder of this thesis. 

This underscores that PCS symptoms are not necessarily specific to MTBI. Likewise, 

in order to be in accord with most of the scientific literature on MTBI to date, the 

ICD-10 diagnostic criteria are also preferred.  
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Table 1.3:  Common presenting symptoms following MTBI 

 

Symptom Domain: 

Somatic 

 

Cognitive 

 

Emotional 

Fatigue Concentration problems Anxiety 

Headache Memory problems Irritability 

Nausea Slowed thinking Depression 

Vestibular symptoms Word finding problems Personality changes 

Visual disturbances Reduced organisation skills  

Light intolerance   

Noise intolerance   

Sleep disturbance   

Balance problems   

Tinnitus   

Alcohol intolerance   
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Table 1.4:  Research Criteria for Postconcussional Disorder (DSM-IV): Appendix B Criteria Sets and Axes Provided for Further Study (44) 

 

A. A history of head trauma that has caused significant cerebral contusion. 

 

Note: The manifestations of concussion include loss of consciousness, post traumatic amnesia, and less commonly, post traumatic onset of 

seizures. The specific method of defining this criterion needs to be established by further research. 

 

B. Evidence from neuropsychological testing or quantified cognitive assessment of difficulty in attention (concentrating, shifting focus of 

attention, performing simultaneous cognitive tasks) or memory (learning or recalling information). 

 

C. Three (or more) of the following occur shortly after the trauma and last at least 3 months: 

i) Becoming fatigued easily 

ii) Disordered sleep 

iii) Headache 

iv) Vertigo or dizziness 

v) Irritability or aggression on little or no provocation 

vi) Anxiety, depression or affective lability 

vii) Changes in personality (e.g. social o sexual inappropriateness) 

viii) Apathy or lack of spontaneity. 

 

D. The symptoms in Criteria B and C have their onset following head trauma or else represent a substantial worsening of pre-existing 

symptoms. 

 

E. The disturbance causes significant impairment in social or occupational functioning and represents significant decline from a previous level 

of functioning. In school-age children, the impairment may be manifested by a significant worsening in school or academic performance 

dating from the trauma. 

 

F. The symptoms do not meet criteria for Dementia Due to Head Trauma and are not better accounted for by another mental disorder (e.g., 

Amnestic Disorder Due to Head Trauma, Personality Change Due to Head Trauma).  
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Table 1.5:  Postconcussional Syndrome Criteria Set (ICD-10) (46) 

 

F07.2 Postconcussional Syndrome 

 

The syndrome occurs following head trauma (usually sufficiently severe to result in loss of consciousness) and includes a number of disparate 

symptoms such as headache, dizziness (usually lacking the true features of vertigo), fatigue, irritability, difficulty in concentrating and 

performing mental tasks, impairment of memory, insomnia, and reduced tolerance to stress, emotional excitement, or alcohol.  

 

These symptoms may be accompanied by feelings of depression or anxiety, resulting from some loss of self esteem and fear of permanent brain 

damage. Such feelings enhance the original symptoms and a vicious cycle results. Some patients become hypochondriacal, embark on a search 

for diagnosis and cure, and may adopt a permanent sick role.  

 

The etiology of these symptoms is not always clear, and both organic and psychological factors have been proposed to account for them. The 

nosological status of this condition is thus somewhat uncertain. There is little doubt however, that this syndrome is common and distressing to 

the patient.  

 

Diagnostic guidelines: 

 

At least three of the features described above should be present for a definite diagnosis. Careful evaluation with laboratory techniques 

(electroencephalography, brain stem evoked potentials, brain imaging, oculonystagmography) may yield objective evidence to substantiate the 

symptoms but results are often negative. The complaints are not necessarily associated with compensation motives.  

 

Includes: postcontusional syndrome (encephalopathy) 

  post-traumatic brain syndrome, nonpsychotic. 
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1.3  DEFINING AND MEASURING OUTCOME AFTER MTBI 

 

The methods used to define and measure outcome have an important bearing on 

prevalence estimates and the identification of reliable predictor variables enabling 

early identification of those at risk for slow or incomplete recovery after a MTBI. In 

general terms, meeting the criteria for PCS is an example of a poor outcome after 

MTBI. However as previously discussed, criteria sets for PCS are problematic and 

difficult to apply resulting in great variation in both the way in which poor outcome is 

conceptualised and the reported rates of PCS or poor outcomes.  

 

To demonstrate the variability in prevalence of poor outcome after MTBI, data 

from 11 studies published between 1998 and 2009 is presented in Table 1.6. These 

studies were selected on the basis that participants were followed prospectively for at 

least three months after injury and outcome estimates were reported.  Estimated poor 

three month outcomes after injury ranged from a low of 24% in an Australian sample 

(40), to a high of 74% in a Norwegian sample (52). Also shown in Table 1.6 is the 

variability in sample characteristics, for example sample size and participant 

characteristics such as gender mix. The majority of these studies recruited participants 

following presentation to local hospital emergency departments (ED), but two studies 

(52-53) recruited participants following admission to neurosurgery/neurology 

departments following injury. There may be differences in outcomes between 

participants seen at an ED but not admitted into hospital and those requiring an 

inpatient stay (54). 
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Table 1.6: Examples of outcome definition and measurement across longitudinal MTBI studies where participants were followed 

for three months or more.  

Study Sample Characteristics Criteria for Outcome Outcome (% meeting criteria for 

poor outcome) 

Ingebrigtsen et al., 

1998 (53)  

(Norway) 

 

n = 100 

Female = 34% 

Mean age = 30.0  

ICD-9 PCS - symptom 

reporting based on RPQ 

At 3 months: 40% 

Ponsford et al., 2000  

(40) 

(Australia) 

 

n = 84 

Female = 38% 

Mean age = 26.4 

Symptom reporting using 

Post Concussion Symptom 

Checklist (PCSC) (55) 

At 3 months: 24% “still 

experiencing many symptoms” 

McCauley et al., 2001  

(56) 

(US) 

 

n = 95  

Female = 79.1%  

Mean age = 33.4 

Modified DSM-IV PCD 

defined by checklist based on 

DSM-IV criteria 

At 3 months: 28.4% 

Heitger et al., 2006 

(57) 

(NZ) 

 

n = 37 

Female = 35% 

Mean age = 29.1 

ICD-10 PCS - symptom 

reporting based on RPQ 

At 3 months: 59.5% 

At 6 months: 51% 

At 12 months: 50% 
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Table 1.6: Continued 

 

Study Sample Characteristics Criteria for Outcome Outcome (% meeting criteria for 

poor outcome) 

Lundin et al., 2006  

(58) 

(Sweden) 

n = 122 

Female = 42% 

Mean age = 37.3 

Outcome defined by 

symptoms and functional 

disability (RPQ/ RHIFUQ) 

At 3 months:  

 49% (one or more 

symptoms on RPQ);  

 25% (change in one or more 

domains of RHIFUQ)  

Whittaker et al., 2007  

(59) 

(UK) 

n = 73 

Female = 57.5% 

Mean age = 42.5 

 

DSM-IV PCD based on RPQ 

symptoms and self reported 

functional disability 

At 3 months: 25%  

Kashluba et al., 2008 

(60) 

(Canada) 

n = 110 

Female = 55.1% 

Mean age = 33.6 

 

Problem Checklist (61) score 

used to define higher-severity 

MTBI group 

At 3 months: 20% 
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Table 1.6: Continued 

 

Study Sample Characteristics Criteria for Outcome Outcome (% meeting criteria for 

poor outcome) 

Lannsjö et al., 2009 

(62) 

(Sweden) 

N = 2523 

Female = 41% 

Mean age = 31.0 

Persisting symptoms on RPQ At 3 months: 44% 

Røe et al., 2009 

(52) 

(Norway) 

n = 52 

Female = 38% 

Mean age = 39.0 

 

ICD-10 PCS - symptom 

reporting based on RPQ 

At 3 months: 74% 

At 6 months: 42% 

At 12 months: 42% 

Sheedy et al., 2009 

(63) 

(Australia) 

n = 98 

Female = 22% 

Mean age = 33.6 

 

DSM-IV PCD symptom 

reporting based on RPQ 

At 3 months: 25.6% 

Sigurdardottir et al., 

2009 

(64)  

(Norway) 

n = 40 

Female = 37.5% 

Mean age = 35.9 

ICD-10 PCS - symptom 

reporting based on RPQ 

At 3 months: 40% 

At 12 months: 27.3% 
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Table 1.6: Continued 

 

Study Sample Characteristics Criteria for Outcome Outcome (% meeting criteria for 

poor outcome) 

Stulemeijer et al., 2009 

(65) 

(The Netherlands) 

n = 201 

Female = 39% 

Mean age = 35.6 

ICD-10 PCS symptom 

reporting based on RPQ and 

return to work 

At 6 months: 26% 

 

RPQ: Rivermead Post Concussion Symptoms Questionnaire; RHIFUQ: Rivermead Head Injury Follow Up Questionnaire; PCSC: Post Concussion Symptom 

Checklist 
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1.3.1 Measuring outcome after MTBI 

 

Many studies use symptom questionnaires to define outcome either in terms of self-

reported post concussion symptoms above or below a certain threshold or by 

operationalising PCS using the ICD-10 or DSM-IV. As Table 1.6 shows, one of the 

most commonly used symptom questionnaires is the Rivermead Post Concussion 

Symptoms Questionnaire (RPQ) (66) and the way in which investigators have 

operationalised PCS using the RPQ is reasonably well described. Factor analyses of 

the RPQ have typically suggested that three factors can be derived (somatic, cognitive 

and emotional factors) (58, 62, 67-69). Most studies have used these three symptom 

domains to apply ICD or DSM criteria and/or to determine a cut-off for poor outcome 

or presence of PCS. For example, Whittaker, Kemp, and House (59) operationally 

defined PCD (DSM-IV criteria) as self reported deficits in at least one cognitive 

domain on the RPQ and at least three other vegetative or emotional complaints. In 

another study (65), favourable outcome was defined as 0 (no problem), 1 (not a 

problem anymore) or 2 (mild problem but not interfering with daily activities) on at 

least 13 of the 16 RPQ symptoms. Two studies used the RPQ to generate a diagnosis 

of PCS using the ICD-10 diagnostic set (64, 70). Both used a similar approach, 

namely PCS was defined as at least one positive symptom in each of the three 

symptom categories on the RPQ (cognitive, emotional, and somatic). Positive 

symptoms have been variously defined as RPQ item scores ≥ 2 or 3 (items are scored 

on the RPQ as 0 = symptom not present; 1 = no more of a problem than before the 

injury; 2 = a mild problem; 3 = a moderate problem; 4 = a severe problem).  

 

However there are serious problems using subjective symptoms alone to 

define outcome after MTBI and the most obvious concern is the risk for over-

estimating poor outcome. With increasing time following injury it becomes difficult 

to clearly link subjective symptoms to the injury (see 2.1 for further discussion) and 

reporting bias has been shown when self-report questionnaires are used to compare 

frequencies of symptoms before and after a MTBI (8, 71). Reporting bias is a 

particular issue for two reasons. First, the commonly reported symptoms after MTBI 

have high base rates in the general population (72-73) and second, although there is 

limited empirical evidence available, studies that have evaluated recall accuracy have 
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shown significant under-estimation of the pre-injury frequency of such symptoms 

(74).  

 

One approach to conceptualising outcome after MTBI might be to consider 

how outcomes are described and defined in rehabilitation research more generally and 

to broaden criteria to include measures of social and functional disability alongside 

symptom measures. For example the International Classification of Functioning, 

Disability and Health (ICF) (75) is a broad framework describing functioning and 

disability associated with ICD-10 health conditions and while not without some 

limitations, it is the preferred framework for describing health outcomes in 

rehabilitation (76-77). The ICF framework encompasses impairments, levels of 

activity and participation, and contextual factors, directing the clinician to examine 

health outcomes using a biopsychosocial perspective. Table 1.7 provides an overview 

of the ICF domains. Using such a framework to guide definitions of outcome after 

MTBI would direct functional status to be considered and would encourage the 

incorporation of measures and indicators of activity and participation to be added to 

defining study outcomes (27, 78).  

 

The Rivermead Head Injury Follow Up Questionnaire (RHIFUQ) (79) is an 

example of a measure that examines self reported change in social and functional 

status after TBI and could be considered a measure of activity limitations and 

participation restrictions following MTBI. A small number of studies have used this 

measure in combination with the RPQ in order to define outcome after MTBI. For 

example Heitger et al. (70) defined outcome in terms of symptoms meeting ICD-10 

PCS using the RPQ and problems with activities of daily living using the RHIFUQ. 

Lundin, De Boussard, Edman, and Borg (58) also used the RPQ and RHIFUQ to 

evaluate the association between symptom load and disability. Another recent study 

(65) considered participation restrictions in terms of change in work status due to the 

effects of the injury together with symptom load evaluated using the RPQ. Using a 

more conservative approach to defining and measuring outcome after MTBI, as these 

studies have done, may lead to greater precision in estimating the prevalence of the 

PCS after MTBI. This is in turn may facilitate the study of factors and mechanisms 

underlying those who do not recover in the expected way.  
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1.3.2 Conservative definition of outcome adopted for this thesis 

 

Although only a very small number of studies have included indicators of activity and 

participation when defining MTBI outcomes, where these are included, estimated 

prevalence estimates of PCS or poor outcome appear more conservative (Table 1.6). 

Based on the concerns just discussed, outcome definition for this thesis used the ICF 

as a guiding framework and included both measures of impairment (e.g., RPQ), as 

well as activity and participation (e.g., RHIFUQ, return to work). Specific criteria for 

outcome are described in Chapter 5. 
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Table 1.7:  Overview of ICF domains (75). 

 

ICF Domain Defining aspects of each Domain Terminology and examples relating to MTBI 

Body Structures and Functions Physiological functions and 

anatomical structures. 

Problems with body functions and structures are 

referred to as impairments. 

MTBI symptoms such as headaches, vision 

problems, cognitive difficulties, emotional distress 

would be classified as MTBI impairments. 

Activities An activity is the execution of a task 

or action. 

Involves tasks or activities that a 

person might do on a daily basis. 

Refers to behaviours at the level of the 

person. 

Difficulties in this domain are referred to as activity 

limitations. 

Problems coping with cooking and housework 

because of MTBI impairments would be examples of 

activity limitations. 
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Table 1.7: Continued 

 

ICF Domain Defining aspects of each Domain Terminology and examples relating to MTBI 

Participation Behaviours in the participation domain 

refer to more complex life behaviours 

and roles. 

Refers to involvement in life situations 

and behaviours at the level of social 

integration.  

Difficulties in this domain are referred to as 

participation restrictions. 

Problems returning to work following MTBI would 

be an example of a participation restriction. 

Contextual Factors 

 

Environmental and personal factors 

that act as barriers or facilitators such 

as technology supports, social and 

environmental support, local disability 

resources, other people‟s attitudes, 

age/gender/background/ coping skills 

Supportive employer offering graduated return to 

work after MTBI would be an example of a 

facilitating environmental contextual factor. 

Poor social support after MTBI may be an example 

of an environmental barrier.  
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1.4 INCIDENCE, PREVALENCE AND COSTS OF MTBI 

 

Incidence refers to the number of new cases of a health condition during a specified time 

period relative to the general population (80). Most researchers report incidence in terms 

of number of new cases in a year. The prevalence of a condition refers to the number of 

cases of a health condition in the community at any point or specified period of time, 

both new and existing (80). Accordingly an estimate of the „burden‟ of a condition on 

community and health services should take into account both incidence rates and the 

estimated prevalence in order to plan for allocation and efficient use of health care 

resources (80-81). 

 

Difficulties with case definition and the heterogeneity across the MTBI literature 

generally, have impacted significantly on ability to estimate incidence and prevalence of 

MTBI and the PCS following MTBI with any precision. In addition, estimating the 

burden of MTBI in New Zealand is difficult given little epidemiological research on TBI 

in this country (1). The two primary sources of information available are clinical records 

of TBI presentations to New Zealand hospitals each year (McFarlane cited in 1, 82-83) 

and the Accident Compensation Corporation (ACC). ACC publishes information on new 

and ongoing claims for injury in New Zealand on an annual basis and with respect to 

TBI, records general information on „concussion/brain injury‟. However these 

information sources are limited by the criteria used to code TBI, and missed cases 

through non presentation to hospital or ACC following an injury. For instance Iverson 

(22) reported that up to 25% of people with MTBI do not seek medical attention 

following injury and 14% prefer to attend their General Practitioner (GP) rather than 

present to hospital. Incidence and prevalence information can also be informed by review 

of the international research although direct comparisons are problematic given the 

diversity of population sources, case definitions and inclusion/exclusion criteria used by 

researchers (6), as shown in Table 1.6.  
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1.4.1  International data 

 

The WHO systematic review of incidence of MTBI (6) identified problems drawing 

conclusions regarding incidence mostly in relation to the heterogeneity of the relevant 

literature. This large scale review concluded that studies estimating incidence of the 

condition have tended to use different criteria to define MTBI caseness and have not 

always adequately identified the population at risk. This has resulted in large 

discrepancies across studies and countries in the estimation of the annual incidence of 

MTBI. For example it was reported that incidence estimates of MTBI across countries 

and studies included in the review ranged from a low of 51/100,000 in the United States 

to a high of 782/100,000 in Auckland New Zealand. These results are difficult to interpret 

given the caveats described above. The review authors concluded however on the basis of 

available best evidence that 70-90% of all treated TBIs are mild and that rate of hospital-

treated adults with MTBI likely falls somewhere between 100-300/100,000. It was 

accepted that a significant proportion of people with MTBI do not present to hospitals 

and that the actual rate of MTBI is likely to be closer to 600/100,000 or even in excess of 

this (6).  

 

Research estimating incidence and prevalence of the PCS following MTBI has 

been beset with similar problems, such as inconsistencies regarding caseness for PCS and 

methodological problems with the research. For the most part however there is good 

agreement that an important minority of people do experience persisting problems after a 

MTBI and that the recovery trajectories for these individuals are atypical (2, 22). There is 

debate however regarding the size of this minority group coined by some as the 

“miserable minority” (84, p551). Alexander (24) reported an estimate of 27/100,000 for 

this group which he stated exceeded estimates for other neurological conditions such as 

Parkinson‟s Disease and Multiple Sclerosis combined. Wood (4) suggested that 

approximately 40,000 cases with persisting PCS symptoms can be expected in the United 

Kingdom each year. Based on such estimates, the „miserable minority‟ are clearly a 

substantive group.  
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Iverson (22) stated that it is customary for MTBI experts to cite that 10-20% of 

people who sustain a MTBI continue to experience problems more than a year after the 

injury. However he also opined that these estimates substantially over-estimate the size of 

the problem, reporting that the percentage of people who develop PCS after MTBI is 

likely to be closer to 5%. He cited problems with selection bias and case definition as 

contributing to such erroneous estimates of PCS. It is clear as discussed above, that how 

outcome after MTBI is defined and measured will have a significant impact on resultant 

estimates of the PCS. For instance, some studies have reported estimates of poor outcome 

at 12 months following a MTBI based on presence of any symptoms (22-23). Others have 

used more stringent criteria including levels of symptom reporting above a certain 

threshold together with associated functional and social disability (e.g., 58, 65, 70). The 

resulting estimates of PCS vary considerably between these studies (Table 1.6).  

 

1.4.2  New Zealand data 

 

Information that is available from clinical records and ACC database sources suggested a 

population estimate for „medically attended‟ TBI of approximately 700 per 100,000 per 

year for people age 15 or older (1). As discussed in 1.4.1, the majority of these cases are 

likely to have sustained a MTBI. Both clinical lore and the WHO systematic review of 

the MTBI literature, suggest that 70-90% of TBI cases presenting to hospitals and clinics 

are likely to be of mild severity (4, 6). If accepted this would suggest that up to about 600 

cases per 100,000 per year would be classified as sustaining a MTBI in New Zealand and 

assuming this is true then this means that approximately 24,000 New Zealanders are 

likely to present to a health service following a MTBI each year.  

 

These estimates are necessarily speculative because published information about 

incidence and prevalence of MTBI in New Zealand is scant. Limited audit information 

and one published study are available for consideration. A review of MTBI cases seen at 

four Auckland Hospitals during a three month period in 1986 (83), suggested an 

estimated annual incidence of 782 per 100,000. An inclusive and liberal definition for 

MTBI was employed by the study investigators and accordingly this figure may be  
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an over estimate. By comparison, in 2004 the Christchurch Hospital ED recorded that 

2133 cases of „head injury‟ (all severities and ages included), presented to the 

department, representing approximately 3.2% of all presentations during that year (1). 

This would equate to approximately 496 per 100,000 cases for MTBI (based on a 

population estimate in 2004 for Christchurch of 344,000 people and assuming 80% of the 

„head injury‟ cases presenting to the ED were mild). Finally it was reported in the NZGG 

Guidelines for Management of TBI in New Zealand (1) that in 2003 ACC recorded 

17,514 new cases of „concussion‟ which equates to around 440 cases per 100,000. Once 

again these estimates need to be considered with the caveats expressed above regarding 

numbers of cases not captured by these sources.  There is no information available 

regarding the likely incidence or prevalence of the PCS following MTBI and this is due 

to a lack of research focus on the prevalence of the PCS in New Zealand. 

 

1.4.3 Costs of MTBI 

 

Direct costs of MTBI can be considered in terms of utilization of health care services and 

compensation/insurance costs. The NZGG Guidelines for Management of TBI in New 

Zealand reported that in 2004, ACC figures indicated that it paid over $100 million a year 

for post-acute treatment and rehabilitation of claimants with „concussion‟ and TBI. In 

2003, the 17,514 new cases of „concussion‟ led to claim payments of $12,532,834.00 for 

that year alone (1, p 25).  

 

Costs can also be measured in terms of loss of earning and productivity resulting 

from time away from work as a consequence of injury (85). Although limited current 

information is available regarding such costs for MTBI, studies from New York 

University in the US in the 1990s suggested that approximately 10% of people previously 

employed had not returned to work one year after a MTBI (86). A more recent US study 

examining lost productive work time after MTBI (85) compared return to work outcomes 

in 190 working age adults after a MTBI. These authors reported that 62% of those who 

were hospitalized after their MTBI were back at work by three months and 66% of those 

seen at the ED but not admitted into hospital had returned to work by three months after 
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injury. The only New Zealand study to review time off work after MTBI (87) reported 

that in a sample of 66 men aged 17 to 48 years, mean time off work was 4.7 days (range 

0-26 days) and those who took more time off work tended to be older, have had a motor 

vehicle accident, and to have required admission into hospital. The findings across these 

studies are discrepant and it is difficult to make comparisons because of differences in 

case definitions and sample characteristics, as well as different social and cultural 

contexts. 

 

1.5  CHAPTER SUMMARY 

 

The information reviewed above indicates that marked heterogeneity across the research 

is creating ongoing problems for synthesis of evidence regarding MTBI recovery and 

outcome. This heterogeneity is evident at all levels, from definitions of caseness through 

to the way outcomes are conceptualised and measured. Over recent decades the body of 

knowledge regarding outcome after MTBI has developed and progressed although is still 

largely influenced by historical preoccupations and debates regarding the mechanisms 

underlying poor recovery. Although the typical recovery course for the majority appears 

reasonably understood, coherent evidence based models encompassing the full spectrum 

of MTBI recoveries are lacking. This is problematic because evidence based information 

is not available to guide clinical decision making regarding management of those with 

incomplete or slow recoveries after MTBI. Chapter Two presents information and 

understandings regarding the typical recovery trajectories expected for the majority, 

potential risk factors for slow recovery and poor outcome after MTBI, and information 

regarding treatment effectiveness. 
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Chapter Two 

MTBI Recovery, Prognosis and Treatment 

 

 

2.0 CHAPTER OUTLINE 

 

The purpose of this chapter is to provide an overview of current understandings about 

recovery following MTBI.  Much of the MTBI clinical literature is descriptive and 

focuses on defining and delineating typical symptoms, reviewing diagnostic dilemmas, 

and evaluating outcomes. Accordingly, the natural history of MTBI is reasonably well 

understood and for a majority of cases, duration of symptoms appears self-limiting. 

However both clinical practice and research consistently identify that between 5-15% of 

people demonstrate symptoms and disability more than a year after MTBI (6, 22, 88). 

There is a consensus that this group presents with complex and clinically challenging 

symptoms, with significant resultant burden for family, friends, health care providers and 

insurers (4). Continuing and novel research efforts are needed to identify factors 

associated with poor outcomes to enable efficient targeting of healthcare resources and 

development of effective treatment interventions.  

 

This chapter begins with a focus on the expected recovery trajectories evident for 

the majority of cases.  The most common and researched risk factors for poor or 

incomplete recovery after MTBI are also reviewed. The risk factors discussed are 

typically included in explanatory models of atypical recovery after MTBI and these 

models are discussed in greater detail in Chapter Three. Finally, available information 

regarding treatment effectiveness and problems with the intervention research in MTBI is 

discussed.  
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2.1 RECOVERY FOLLOWING MTBI 

 

2.1.1 Pathophysiology of MTBI 

 

Cerebral concussion is considered to be a short lasting disturbance of neural function 

typically induced by sudden acceleration or deceleration of the head (89). Animal studies 

suggest most affected neurons and neural systems following a concussive blow are 

rendered dysfunctional but are not destroyed and appear to recover normal cellular 

function (2). Under certain circumstances cells might degenerate and die; even with brief 

alterations in consciousness there is evidence that structural damage may result but only 

in a minority of cases (22-23).  

 

The cascade of neurometabolic events that appears to follow the concussive blow 

is thought to involve ionic shifts, abnormal energy metabolism, diminished cerebral 

blood flow, and impaired neurotransmission (2, 22-23). Further, technological advances 

in functional imaging have enabled closer examination of the consequences of MTBI 

(14). McCrae et al. (2) wrote that findings from functional imaging studies are beginning 

to suggest a hypothesis that MTBI manifests in a pattern of decreased cerebral activation 

in select attention-related neural circuits during the earliest acute period (e.g., 12-24 

hours post injury) that likely relate to the acute physiological mechanisms of injury. 

Increased activation is then evident during the sub-acute phase (e.g., one month post 

injury) that appears related to compensatory mechanisms, and there is a return to normal 

activation patterns further out from injury (e.g., >30 days post injury) (2, p 1382). 

However studies examining recovery trajectories using such technologies have often 

involved small samples of highly heterogeneous groups of MTBI participants and have 

applied variable study methods, thus making it difficult to integrate research findings (2-

3). The recovery model described by McCrae et al. is summarised in Table 2.1. 
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Table 2.1: Integrated model of recovery after uncomplicated MTBI as described by McCrae et al. (2, p 1383).  

 

Acute period (immediately after injury to around 5 days). 

 Symptoms and cognitive impairments can be severe and significantly disrupt normal daily function. 

 The brain is sufficiently injured to create a neurometabolic crisis. Functional neuroimaging studies reveal a dysregulation of 

normal and consistent recruitment of neuronal resources (e.g., decreased activation). 

 Exertion while the brain is in a state of neurometabolic crisis may slow down recovery and, theoretically, could have other 

secondary pathophysiological effects. 

Subacute period (around 5-30 days post injury). 

 Symptoms and cognitive/functional impairments follow a gradual, overlapping course of improvement. 

 Clinically, an overwhelming majority of cases achieve full symptom and neuropsychological recovery. 

 Neurophysiologically, the brain continues on a course of recovery to a normal metabolic state and cerebral functioning, 

during which over-recruitment of neuronal resources may be required to achieve customary functional and performance 

standards (e.g., increased activation on functional neuroimaging). 

 Once asymptomatic, a protocol of gradual, sequential exertion is appropriate, initially focusing on cardiovascular challenge 

before transitioning to more vigorous activity. 



 

 35 

Table 2.1: Continued 

 

Chronic period (>30 days post injury). 

 A relatively small percentage of patients report persistent symptoms and cognitive or other complaints, which may be 

influenced by injury (e.g., more severe grades of complicated MTBI with abnormal structural imaging findings) or non-

injury related factors (e.g., depression, Post Traumatic Stress Disorder (PTSD), chronic pain, life stress, or secondary gain). 

 The brain returns to a normal state of cerebral function (e.g. normal activation on functional neuroimaging) in the 

overwhelming majority of cases. 

 Persistent post-concussional symptoms may be observed in a small percentage (<5%) of MTBI cases, significantly 

influenced by non-injury related factors. 

 If identified, co-morbidities (e.g., depression, anxiety, PTSD, chronic pain, etc) should be treated. Psychological and 

educational interventions can be effective in improving functional outcome and reducing persistent disability from MTBI and 

these associated conditions. 
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The above information suggests that return to normal neuronal activation and 

function is expected following MTBI in most cases. The underlying mechanisms in the 

group that do not demonstrate the expected trajectory (that is, those with continuing 

symptoms beyond one to three months), remain unclear.  

 

2.1.2 General symptom recovery following MTBI 

 

The most commonly reported somatic, cognitive and emotional symptoms after MTBI 

were outlined in Table 1.3 (Chapter One). A recent systematic review of evidence on 

recovery and prognosis after MTBI (8) concluded that for the 66 included studies 

involving adult participants, symptoms following MTBI tended to be self-limiting and 

temporary for most, resolving within days to several weeks following injury. However 

marked problems with the quality of the evidence were identified, in particular poor 

recognition of the base rates of symptoms common after MTBI, lack of control groups, 

and inadequate consideration of other factors that may be confounding (such as the 

effects of psychological distress, compensation and litigation factors, disabling effects of 

other injuries and associated chronic pain symptoms). Further, the review authors 

commented that since most studies included in the review established symptoms through 

self report, reporting and recall bias could not be excluded. This is particularly relevant in 

light of the MTBI studies that have demonstrated that underestimation of the frequency 

of symptoms occurring before the injury is likely to be high (74, 90-91). 

 

Methodological problems aside, there is general agreement across studies that 

while a large number of cases (80-100%) report symptoms reasonably attributable to the 

injury immediately in the post injury period (92), only a small percentage of cases (5-

15%) are expected to experience persisting symptoms beyond 12 months of injury (8, 

22). The mechanisms underlying persisting symptoms in this minority of cases remain 

poorly understood. 
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2.1.3 Cognitive recovery after MTBI 

 

There are a number of prospective studies and systematic reviews with meta-analyses 

available considering neuropsychological outcomes after MTBI (8, 22, 50-51, 93-94). 

Findings from this body of research are generally consistent in suggesting that in spite of 

the frequency of persisting subjective cognitive symptoms, early objectively assessed 

cognitive deficits after MTBI largely resolve within the first three months of the injury. 

Analyses of effect sizes from group studies have demonstrated little or no statistically 

significant measureable effects on cognitive functioning after the acute recovery period 

(22, 51). However such meta-analyses, which are based on pooled data from group 

studies, have been criticised on the basis that resultant effect size estimates obscure 

individual differences and clinically relevant information (14). Further, such data were 

pooled from highly heterogeneous MTBI studies. For example, there are often marked 

differences in both the criteria used to define caseness and choice of neuropsychological 

measures. While the conclusions that can be confidently drawn from these meta-analyses 

are limited by these factors, the overall thrust of meta-analytic findings is that good 

cognitive recovery is expected in most cases. 

 

Early in the post injury period disturbances of attention, memory, and executive 

functions are those cognitive disturbances most commonly identified by objective 

neuropsychological assessment (3, 14, 50, 94-95). Typical attention disturbances include 

problems with sustained and divided attention and slowed processing (23, 50, 96-97). 

Typical memory problems tend to implicate attention disturbances and include slow 

encoding/processing for new information and reduced recall efficiency (94). Finally, 

executive problems include reduced generative fluency, cognitive flexibility and 

abstraction skills (94, 97). These cognitive deficits suggest disruption of the functioning 

of anterior cortical areas such as the prefrontal cortex and underlying structures, and the 

temporal cortex. These are areas that are considered most vulnerable to harm in the acute 

period following injury, with Positron Emission Tomography (PET) studies in MTBI 

tentatively suggesting frontal and frontotemporal hypometabolism (2, 14, 23, 98).  
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2.1.4 Summary of recovery issues 

 

McCrae et al. (2) presented a model of MTBI recovery that described the expected 

trajectory for most cases following a single uncomplicated MTBI based on an integration 

of research and clinical findings to date. This model (see Table 2.1) outlined the expected 

progression of symptoms and improvement from the acute period (immediately after 

injury to around five days post), through the sub-acute phase (approximately five to 30 

days post injury) to the chronic period (>30 days post injury). The authors stated there is 

strong and consistent evidence that full recovery after MTBI for the majority is the 

expected outcome. They acknowledged though that this model does not adequately 

explain those cases that fail to follow this recovery trajectory and who report persisting 

symptoms and disability following MTBI.  

 

While the MTBI is considered to be the likely cause of symptoms and functional 

impairments during the first several days after injury, where symptoms do persist beyond 

one to three months, non-injury factors are considered to become increasingly relevant. 

These include psychological variables and co morbidities such as depression, anxiety and 

substance abuse; chronic pain; and litigation and compensation factors (2, 8, 22). It is this 

group of people, typically presenting with the complex and clinically challenging 

symptoms of the PCS that require ongoing research attention. Specifically, work is 

required to untangle and examine the myriad of proposed prognostic factors associated 

with such poor outcomes so that explanatory models such as that presented by McCrae et 

al. can be extended to encompass the full spectrum of outcomes after MTBI. More 

detailed discussion of explanatory models of slow or incomplete recovery after MTBI 

follows in Chapter Three.  

 

2.2. RISK FACTORS FOR POOR RECOVERY AFTER MTBI 

 

A recent systematic review of prognosis following MTBI (8) concluded that while a 

number of potential risk factors are reported in the literature, there is little consistency 

across studies regarding which demographic and clinical factors are examined and the 
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resulting relative importance or contributions of these in predicting outcomes. The typical 

risk factors reported across studies are outlined below and these have been grouped 

broadly into pre-, peri- and post-injury factors. 

 

2.2.1 Pre-injury and demographic factors 

 

2.2.1a Gender 

 

Findings across studies have been inconsistent regarding associations between gender and 

outcome and these discrepancies might be related in part to length of study follow up. A 

number of studies following participants for three months following a MTBI have 

reported that being female is a risk factor for the development of the PCS following 

injury (40, 56, 99-101). Two of these studies were large (n > 1000) prospective cohort 

studies (100-101). However, a handful of recent, albeit smaller scale studies following 

participants for longer periods, reported no such relationships between gender and 

outcome (39, 53, 64-65). For example, Stulemeijer, van der Werf, Borm, and Voc (65) 

followed 201 participants recruited from an ED setting for six months; Sigurdardottir, 

Adelic, Roe, Jerstad, and Schanke (64) followed 115 participants for 12 months and in 

the study by Nolin and Heroux, (39), 85 participants also recruited at time of injury, were 

followed for three years. Continuing prospective research following MTBI participants 

beyond the three month acute recovery threshold is required to more carefully examine 

associations between gender and outcome. 

 

2.2.1b Age 

 

Recently published prospective cohort studies do not support an association between age 

and MTBI outcome (39, 53, 58, 60, 64-65). In contrast, findings from earlier and less 

robust designs, such as case series and descriptive studies, have suggested that being 

older is a risk for a slow or incomplete recovery (102-103) and one or two outcome 

studies have reported that being over 40 years, is associated with poorer outcome after 

MTBI (104-105).  Searching for associations between age and outcome after MTBI may 
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not be useful however such information needs to be collected and reported in the 

continuing research.  This enables researchers and clinicians to make judgements about 

the external validity of reported research samples. Further, important associations 

between demographic variables, such as age and gender in combination (e.g., being 

younger and male), and outcome after MTBI may exist.    

 

2.2.1c Ethnicity 

 

Very few studies have considered an association between ethnicity and outcome after 

MTBI. One study that collected information on ethnicity (56), followed 115 participants 

with TBI recruited from a trauma centre at time of injury and compared the TBI group 

with a general trauma cohort across a range of measures administered three months after 

injury. The investigators reported that of 95 MTBI participants in the sample, 

proportionately fewer Hispanics met criteria for PCS compared with other ethnic groups 

(i.e., African-American; Caucasian). They reported this as an unexpected finding 

requiring further investigation. Research examining associations between ethnicity and 

MTBI outcomes in New Zealand is particularly required given reported disparities in 

health outcomes on the basis of ethnicity in this country (106).  

 

2.2.1d Education  

 

Variability in the research examining associations between education and MTBI outcome 

may be related in part to differences in the methods used to collect educational 

information.  Some studies have suggested that more education is associated with better 

outcome (e.g., 65) whereas others have reported no significant associations (e.g., 56, 58, 

60, 64).   Most studies have examined education on the basis of average years of formal 

education (e.g., 56, 58, 64) but other studies examined education as a categorical variable 

such as low, medium and high (65), or on the basis of educational attainment or level 

(100). It is possible that examining average years of education obscures differential 

effects for levels of education and outcome and more research examining associations 

between levels of education and outcome after MTBI is indicated. 
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2.2.1e  Socioeconomic status 

 

A small number of studies have collected information on socioeconomic status and 

outcome after MTBI. Generally this work does not support any significant relationship 

between level of pre-injury socioeconomic status and outcome and continued 

examination of such relationships may not be useful. For example, in a recently published 

prospective cohort study, Kashluba, Paniak, and Casey (60) collected information on 

socioeconomic status from 110 participants who were recruited from an ED setting and 

followed for three months. A small effect size (Cohen‟s d = 0.13) was reported and no 

significant differences were found between participants reporting high versus low 

numbers of PCS symptoms on the Problem Checklist (61), and socioeconomic status.   

 

2.2.1f Marital status and social support 

 

There have also been inconsistent reports regarding whether marital status and social 

support are associated with outcome after MTBI.  For example, in the frequently cited 

study by Ponsford et al. (40), 84 adults were seen one week and three months after a 

MTBI and outcome was determined on the basis of persisting PCS symptoms measured 

using the Post Concussion Symptoms Checklist (55). Being single was reported as 

significantly associated with persisting MTBI symptoms at study follow up. Other studies 

have reported no significant associations between either marital status or social support 

and outcome (38, 60). In a cross-sectional study of 67 participants with persisting 

problems after a MTBI who were referred to an outpatient clinic on average 15 months 

after injury, Mooney, Speed, and Sheppard (38) found social support was not related to 

outcome. However it was unclear how social support or even outcomes were measured in 

this study and selection bias limited confidence in the results. In the more robust 

prospective cohort study by Kashluba et al. (60) discussed in 2.2.1e, marital status was 

not associated with severity of PCS symptoms, providing stronger support for the 

findings reported by Mooney et al.  In sum, the strongest support to date for absence of a 

strong independent relationship between variables such as socioeconomic and marital 

status and MTBI outcome, has been offered by Kashluba et al.   Collection of such 
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information from participants may have descriptive value but appears to add little to 

furthering understandings about slow recovery after a MTBI. 

 

2.2.1g History of psychiatric or psychological problems 

 

Previous history of psychiatric illness such as depression, anxiety, or for example PTSD, 

has been reported as increasing risk for poor outcome after MTBI in some studies but this 

is not a consistent finding.  Again length of study follow-up may be important in 

attempting to untangle and understand these discrepant findings.  Studies reporting 

significant associations between premorbid psychological problems and/or psychiatric 

illness and outcomes after MTBI have typically restricted follow up to three months after 

injury. For example, in the study by Kashluba et al. (60) a significant association was 

found between premorbid psychological problems and mental health issues, and poorer 

outcome three months following MTBI. Psychological problems included past history of 

treatment for psychological problems and higher rate of reported life stressors prior to 

injury. Ponsford et al. (40) also reported that previous history of psychiatric problems 

was associated with more symptoms three months after MTBI. However where 

participants have been followed for longer periods, no associations between pre-injury 

emotional status and outcome following injury  have been found (38, 65). For example, 

in the prospective cohort study by Stulemeijer et al. (65), no association between pre-

injury emotional problems and injury outcome was found in a sample of 201 participants 

followed for six months after a MTBI.  

 

2.2.1h Substance abuse 

 

There have been few studies that have examined whether higher level of pre-injury 

substance use is associated with poorer subsequent outcome after MTBI although the role 

of substance use in the occurrence of MTBI has been discussed (8). Similarly the impact 

of day of injury intoxication on outcome following MTBI has not been systematically 

investigated. In one recently published study (107), the relative impact of day of injury 

intoxication compared with pre-injury alcohol abuse on short term cognitive recovery, 
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was examined in a sample of 169 patients recruited from an ED following a MTBI. This 

study found that pre-injury alcohol use had the most influence on neuropsychological test 

performance within seven days of injury (compared with day of injury intoxication) 

although overall this influence was described as small at best. The authors reported that 

less than 5% of the variance was accounted for by pre-injury alcohol abuse on a small 

number of measures.  There appears to be gap in the research examining the influence of 

previous history of substance use and subsequent MTBI outcome and future research 

could include measures of pre-injury substance use to examine this aspect. 

 

2.2.1i Personality styles 

 

Kay, Newman, Cavallo, Ezrachi, and Resnick (86) suggested in the early 1990s that 

personality factors might influence outcome through individual differences in early 

response to symptoms and the emotional significance of the event. These authors also 

suggested there might be vulnerable personality styles such as over-achieving, dependent 

and insecure personality styles that might increase risk for poorer outcome after MTBI. 

There appears to be no empirical research examining such psychological variables (8). In 

spite of speculation and discussion in the literature, the potential role of personality 

factors in predicting outcome after MTBI remains largely hypothetical. 

 

2.2.1j History of previous TBI 

 

There are some reports that repeated MTBIs increase risk for subsequent development of 

the PCS (102), however once again the evidence is inconsistent. Some studies have 

reported that previous history of MTBI is associated with poorer outcome following a 

subsequent injury (e.g., 40) and others have reported that it is not (e.g., 38).  

 

Much of the evidence regarding the cumulative effects of MTBI comes from the 

sports concussion literature. This literature suggests that the cumulative effects of one or 

two previous injuries appear negligible or small (108) but athletes with multiple 

concussion injuries may indeed demonstrate cumulative effects (109-110). Generally 
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these effects still appear small (d = 0.06), and an „effect threshold,‟ that is number of 

injuries needed before effect sizes for cumulative impairment increase, has not been 

identified (111). 

 

2.2.2 Peri-injury factors 

 

2.2.2a Severity of injury 

 

The WHO systematic review on prognosis after MTBI (8) reported no or little association 

between injury variables such as severity (based on GCS scores, duration of LOC or 

PTA) and outcome after MTBI. Studies published since this review, continue to confirm 

these findings (38-39, 53, 60, 64-65) particularly when participants are followed 

prospectively for longer periods. One study even reported that a shorter duration of PTA 

(that is, a less severe injury) was associated with poorer outcome (PCS) 12 months after 

MTBI in a sample of 40 participants (64). There are studies though that report 

associations between more complicated injuries and poor outcome although these studies 

have not typically followed participants beyond the acute recovery period. For example, 

Yang, Hua, Tu, and Huang (112) reported that in their sample of 180 MTBI participants 

examined at one, two and eight weeks following injury, presence of intracranial lesions 

identified immediately following injury predicted poor outcome (PCS) at eight week 

follow up. Lange, Iverson and Franzen (95) examined associations between intracranial 

abnormalities and performance on neuropsychological measures seven days after injury 

in a case control study comparing 20 participants with complicated MTBI with a 

carefully matched group of participants with uncomplicated MTBI. Complicated MTBI 

was defined as a GCS score 13-15 and day of injury positive findings on Computed 

Tomography (CT). The results indicated that the complicated group performed at 

significantly lower levels across a small number of measures administered (i.e., 3 of 13 

measures) but the effect sizes were reported as being smaller than expected. 

 

The above findings from studies examining injury severity within the spectrum of 

MTBI and subsequent outcome, underscore the need to follow participants beyond the 
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acute recovery period. When studies do follow participants beyond the three month 

threshold, the available research suggests that early group differences tend to fade.  

 

2.2.2b Mechanism of injury 

 

A small number of studies have suggested possible associations between some aspects of 

injury mechanism and outcome. For example, two studies were found that reported 

having had a motor vehicle accident was associated with increased risk for persisting 

PCS symptoms three months after injury (40, 56).   Larger studies with longer follow up 

periods have not identified any significant associations between mechanism of injury and 

subsequent outcome (60, 64-65).  

 

2.2.3 Post-injury factors 

 

2.2.3a  Compensation and litigation factors 

 

Compensation problems and/or being involved in litigation have been shown to have a 

strong association with poor outcome after MTBI and this is emerging as a consistent 

although not unanimous, finding over time (8). This harks back to the positioned debates 

of the late 19
th

 and early 20
th

 centuries (see 1.1), forming the basis of the longstanding 

argument that persisting symptoms after MTBI are mediated by psychological factors. 

There are some studies however that do not identify any relationship between 

compensation seeking and outcome (e.g., 56) and the relationship between compensation 

seeking and outcome after MTBI is likely to be complex and linked to different funding 

contexts. 

 

The issue of compensation and litigation is likely to be somewhat unique in the 

New Zealand context. In this country the government funds an injury insurance scheme 

(ACC) with a no-fault, 24 hour cover entitlement for all New Zealander‟s sustaining an 

injury. The ACC scheme provides cover for medical and rehabilitation costs associated 

with the injury and pays compensation for workers at 80% of the individual‟s pre-injury 
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wage until the individual is medically cleared for return to the pre-injury work role or 

equivalent.  This contrasts with insurance models that operate in other countries such as 

the United States where apportioning blame influences funding for rehabilitation and 

continuing entitlements to insurance compensation and treatment are litigated (113). 

 

With respect to MTBI the ACC funds dedicated services for early assessment and 

intervention through either hospital or community based Concussion Clinics. People can 

be referred by the ED clinician or by their own GP and ACC approves referral after 10 

days of injury to allow early recovery to occur before referral is considered. There is no 

requirement currently for litigation to access either health care funding or compensation 

early following injury.  

 

However if the MTBI recovery trajectory falls outside expectations based on the 

available scientific evidence, ACC is likely to begin to question the basis of the 

individual‟s persisting symptoms and may move to terminate compensation support. In 

addition for those people who do not seek healthcare at the time of injury but present 

weeks or months after a suspected MTBI with symptoms they have attributed to the 

injury, ACC approval for compensation cover is much more difficult to obtain. In these 

situations the individual is able to seek a review of the ACC decision through a formal 

and legal review process. While there is no information available from empirical research 

in New Zealand, anecdotally such review and litigation processes are rare before nine-12 

months following a MTBI, unless there is dispute regarding the nature and circumstances 

of the injury from the outset. 

 

It is anticipated that prospective studies of MTBI outcome in New Zealand may 

not identify a significant association between compensation seeking and/or litigation, and 

poor outcome in the early months following injury as is found in other countries where 

different rehabilitation funding systems operate. Collection of New Zealand data about 

the association between compensation/litigation factors and MTBI outcome is essential 

however because such factors may emerge as important in those cases where symptoms 

persist beyond nine-12 months of injury. 
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2.2.3b Early symptoms  

 

Three robust longitudinal studies have identified that greater symptom load (range and 

severity of reported symptoms) early following injury is predictive of outcomes at later 

points after injury (60, 64-65). Stulemeijer et al. (65) examined symptom reporting early 

after injury and return to work outcome at six months in 201 participants recruited from 

an ED. They reported that participants reporting low levels of PCS symptoms early after 

injury were significantly less likely to report high levels of symptoms at six month follow 

up. Similarly, Sigurdardottir et al. (64) found reporting a higher number of symptoms 

three months after injury was predictive of persisting symptoms at 12 month follow up in 

115 participants with mixed severity of TBI recruited from a trauma centre in Oslo. 

Kashluba et al. (60) reported that participants reporting persisting PCS symptoms three 

months after injury were able to be identified by severity of reported symptoms within 

three weeks of injury. This research suggests that highly symptomatic patients are at risk 

for slow recovery after MTBI and these are the patients that might benefit from earlier 

intervention focus. 

 

2.2.3c Psychological factors 

 

There is much discussion in the literature regarding the likely effects of comorbid 

psychiatric symptoms and conditions on recovery after MTBI and some authors even 

contend that poor recovery after MTBI reflects the impact of psychiatric comorbidities 

rather than the effects of the injury (8, 22, 43). In particular, there is accumulating 

evidence that MTBI is associated with increased risk for development of PTSD (3, 114-

115) and that PTSD and depression may mediate outcomes after MTBI (116-117). For 

example, Hoge et al. (116) conducted a survey of 2525 United States (US) soldiers three 

to four months after their return from Iraq and compared those reporting MTBI with 

those reporting other injuries, using a range of health status and psychological measures. 

They reported a significant association between MTBI and PTSD, with 71.2% of soldiers 

meeting criteria for MTBI (defined as loss of consciousness or altered mental status) also 

meeting criteria for PTSD, compared with 16.2% of soldiers with other (non MTBI) 
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injuries. They also reported that soldiers reporting MTBI were significantly more likely 

to also report a range of other health problems but that when PTSD and depression were 

controlled for in the analyses, these differences disappeared. Belanger, Kretzmer, 

Vanderploeg, and French (117) also examined the influence of PTSD symptoms on PCS 

symptom reporting in a military context. The findings of this cross-sectional study with 

135 participants with a history of MTBI, suggested PCS symptom complaints may have 

been due to increased emotional distress because significant differences in outcomes 

across study groups disappeared when PTSD symptoms were controlled for in the 

analysis, consistent with the findings of Hoge et al. Various authors have also noted the 

symptom overlap between PTSD and PCS following MTBI adding to the difficulties 

examining which aspects of outcome are associated with which condition (118).  

 

 There is limited systematic research closely examining other post injury 

psychological variables such as more general psychological distress, coping styles and 

adjustment early following injury and whether these predict outcome later following 

injury. A recently published robust prospective study was found that examined early 

distress and subsequent outcome after TBI and reported that increased general 

psychological distress was associated with poor outcome (65). This is consistent with the 

research that has highlighted the negative effects of depression and anxiety on recovery 

(114, 117-120). 

 

Personality and psychological factors such as coping styles and injury beliefs 

might interact with injury symptoms resulting in problems with adjustment and coping 

early post injury (4). As already noted, there is limited research examining the 

relationships between such psychological factors and outcome after MTBI although there 

is some research in severe TBI suggesting coping styles affect outcome. For example, 

Curran, Ponsford, and Crowe (121) examined coping behaviours and adjustment in a 

sample of 88 patients with severe TBI compared with 40 age and gender matched 

orthopaedic patients. While they did not find significant differences between the groups 

regarding general coping and adjustment after injury, they did identify an association 

between some coping strategies and levels of emotional distress across study participants. 
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They reported that those participants demonstrating non productive coping strategies 

characterised by wishful thinking, self blame and worrying also reported higher levels of 

anxiety and depression. Anson and Ponsford (122) investigated coping styles and 

outcomes in a sample of 33 participants with severe TBI and their findings were 

consistent with Curran et al. They identified an association between passive, emotion-

focused and avoidant coping styles and poorer emotional adjustment. There appears to be 

only one published study that has evaluated injury perceptions and MTBI outcome and 

this showed that patients with stronger beliefs about the seriousness and enduring nature 

of the consequences of MTBI were at increased risk for developing subsequent PCS (59).  

 

The relationship between psychological factors and MTBI outcome is an under-

researched area that appears to hold promise regarding furthering understandings of slow 

recovery after injury. Chapter Three includes more detailed discussion of the applicability 

of psychological constructs and related models, to understanding MTBI outcome. 

 

2.2.4  Section summary 

 

Ability to effectively predict those at risk for slow or incomplete recovery after MTBI 

remains elusive. A number of different predictor variables have been examined and while 

some firm conclusions are able to be drawn; for the most part the research is 

inconclusive.  There is fairly consistent evidence that compensation and litigation factors 

are associated with poor outcomes after MTBI although the basis of such associations is 

not well understood and is likely to be complex and unique to different cultural and social 

contexts. In particular the relevance to the New Zealand context is uncertain given the 

relatively unique injury compensation system that operates in this country. The research 

is also fairly reliable in demonstrating that injury variables such as mechanism and 

severity are not useful in predicting outcomes after MTBI. The finding that variability in 

outcome cannot be easily explained on the basis of severity is discussed in the wider 

health research (123-125). However other potential risk factors such as gender, age, 

educational and socioeconomic status, history of previous injury, past psychiatric illness 

and substance abuse have shown variable associations with outcomes across studies.  
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 Importantly, there is limited research examining the relationship between such 

predictors and MTBI outcomes in New Zealand and some of these relationships may be 

New Zealand specific, such as the relationships between ethnicity, 

compensation/litigation factors, and outcome.  New Zealand studies examining these 

issues are required to first, provide information to guide the management of MTBI in this 

country and second, to add to the international literature on MTBI recovery and outcome. 

 

 Given evident inconsistencies across the research in identifying the most 

important demographic and injury related predictor variables a next step might also be to 

search for other variables and constructs that could have more reliable predictive and 

explanatory value. In particular psychological factors such as personality and coping 

styles, beliefs about the injury, and distress levels appear under-researched in spite of 

speculation that these are important. The importance of this research is that more efficient 

identification of those at risk for poor outcome may enable better targeting of treatment 

resources. 

 

2.3 TREATMENT ISSUES 

 

2.3.1  Available evidence on treatment effectiveness after MTBI 

 

Effective treatments are needed to reduce risk for the development of long-term 

disability, but limited attention has been directed to developing best practice treatment 

guidelines for the management of MTBI (126). Several narrative (23, 74, 88, 127) and 

systematic (21, 128) reviews have been published. These reviews have considered 

interventions ranging from low-intensity educational and psychosocial support to more 

intensive psychological and neuropsychological programmes (e.g., cognitive behaviour 

therapy and cognitive remediation), through to other interventions such as 

pharmacological treatments. There does seem to be some consensus from these reviews 

that early limited educational intervention, reassurance, support regarding symptom 

management and guidance regarding resumption of pre-injury roles, can be beneficial. 

However reviews of trials incorporating such educational and supportive approaches still 
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identify a proportion of cases that demonstrate seeming intractable disability (21, 88, 

127). Currently there are very few well conducted controlled trials to guide the 

management of such cases. 

 

Two published systematic reviews influence current understandings about 

treatment for MTBI. First, the WHO Collaborating Centre Task Force (21) completed a 

systematic review of studies of non-surgical interventions for MTBI published between 

the years 1980-2000. The review was not restricted to randomised controlled trials 

(RCTs) because of the limited available research on treatment in MTBI. Further, the 

review did not include a meta-analysis because of the heterogeneity across studies 

regarding definitions of MTBI, choice of outcomes and measures. Based on a narrative 

synthesis of studies evaluating pharmacological and non-pharmacological treatments, the 

review authors gave tentative support for educational approaches, but highlighted the 

absence of rigorous intervention studies overall. Second, Comper, Bisschop, Carnide, and 

Triccio (128) completed a systematic review of intervention studies published between 

1980 and 2003. Again, studies were not restricted to RCTs, meta-analysis was not done 

and a narrative synthesis of findings was reported. Both pharmacological and non-

pharmacological interventions were considered and the findings were consistent with 

Borg et al. (21) in that significant methodological weaknesses were apparent in most of 

this research and there was at best only tentative support for educational approaches.  

 

These two systematic reviews were not without limitations, such as only including 

English language articles, only considering studies published in peer reviewed journals 

(128), and excluding studies with fewer than ten participants (21). Both reviews included 

a small number of studies, 16 and 20 respectively. While both considered the issue of 

external validity, components of external validity were not specifically critiqued and this 

makes it difficult to determine the clinical applicability of the findings.  Randomised 

controlled trials and systematic reviews have been criticized for lack of clear 

consideration of external validity in reporting of results (129). 
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Given that educational interventions are only cautiously recommended by 

previous reviews, and it seems they are commonly used clinically; continuing evaluation 

of the effectiveness of interventions for MTBI is needed. In particular, clarification is 

required regarding which aspects of interventions may be most important and how best to 

direct treatment in cases that do not respond well to educational interventions alone. 

Improving outcome following MTBI is an evolving field of research and regular updates 

of systematic reviews can contribute to refining poorly understood factors that could 

maintain or mitigate MTBI disability, and in turn influence best practice. 

 

2.3.2  Updated systematic review of psychological treatments after MTBI 

 

An updated systematic review of psychological and neuropsychological treatments for 

adult MTBI was completed by the author of this thesis (the researcher) (54) in order to 

extend the reviews discussed in 2.3.1. The objective was to provide an updated 

systematic review of psychological and neuropsychological treatments for adult MTBI, 

with particular emphasis on appraising external validity of included studies. The purpose 

of this analysis was to stimulate debate about the required design and direction of future 

MTBI research in general and the present research in particular.  

 

2.3.2a Search strategy 

 

To provide continuity with the two systematic reviews described in 2.3.1., the following 

databases were searched between January 2004 and December 2006: MEDLINE, 

EMBASE, CINAHL, PsycINFO, AMED, Cochrane Central Register of Controlled 

Trials, and Cochrane Database of Systematic Reviews. Terms and limits for the database 

search were chosen in consultation with an information specialist. The limits were studies 

with human participants that were published in English. While limiting the search to 

English language publications introduced an element of bias, translating non English 

studies increases the complexity and cost of a review and was not considered viable. 

Search terms were those of Comper et al. (128) and included „brain injury,‟ „concussion,‟ 

„head injury,‟ „traumatic brain injury.‟ These terms were combined using the Boolean 
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operator „AND‟ with the terms „treatment,‟ „therapy,‟ rehabilitation,‟ „intervention.‟ 

Additional terms „cognitive behaviour therapy,‟ „cognitive remediation,‟ 

„neuropsychological rehabilitation,‟ „psychotherapy,‟ were also applied in keeping with 

the more specific focus of the updated review.  

 

The Cochrane Collaboration advocate searching multiple sources in systematic 

reviews including hand-searching of relevant journals (130). The list of journals manually 

searched in the present review included those searched by Comper et al. with the addition 

of four rehabilitation journals (see Table 2.2). For these additional journals, the search 

timeframe was extended back (where possible) to 1980 to match the timeframe of the 

previous systematic reviews. Reference lists of retrieved articles were used to identify 

names of study authors, and these were then entered in Google Scholar to identify any 

additionally relevant research. To reduce publication bias, conference proceedings and 

digital dissertation databases such as ProQuest International Digital Database of 

dissertation abstracts, were also searched.  
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Table 2.2: Journals selected for hand searching 

Journal Title Years for searching 

Archives of Clinical Neuropsychology Jan 2004-Dec 2006 

Archives of Physical Medicine and Rehabilitation
1 Jan 1980-Dec 2006  

Brain: A Journal of Neurology Jan 2004-Dec 2006 

Brain and Cognition Jan 2004-Dec 2006 

Brain Injury Jan 2004-Dec 2006 

British Medical Journal Jan 2004-Dec 2006 

British Journal of Sports Medicine Jan 2004-Dec 2006 

Clinics in Sports Medicine
2 

Not available 

Disability and Rehabilitation
1 Jan 1998-Dec 2006 

Journal of Athletic Training Jan 2004-Dec 2006 

Journal of Clinical and Experimental Neuropsychology  Jan 2004-Dec 2006 

Journal of Clinical Neurophysiology
2 

Not available 

Journal of Head Trauma Rehabilitation Jan 2004-Dec 2006 

Journal of Neurology, Neurosurgery and Psychiatry Jan 2004-Dec 2006 

Journal of the International Neuropsychological Society Jan 2004-Dec 2006 

Journal of Rehabilitation Medicine
1 Jan 2001-Dec 2006  
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Table 2.2: Continued 

 

Journal Title Years for searching 

Neurology Jan 2004-Dec 2006 

Neuropsychology, Neuropsychiatry, Behavioural Neurology
2 

Not available 

Neuropsychologia Jan 2004-Dec 2006 

Neuropsychology Jan 2004-Dec 2006 

Physician and Sports Medicine Jan 2004-Dec 2006 

The Clinical Neuropsychologist
1 Jan 2004-Dec 2006 

 

1 
Journals not included by Comper et al. (2005) but hand searched for this review appear in bold.  

2 
Three journals (in italics) hand searched by Comper et al. were not available electronically or held in New Zealand. 
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2.3.2b Screening for eligibility and selection of studies 

 

For the purposes of the review, the definition of MTBI was that recommended by the 

New Zealand Guideline Group evidence based guideline (1) (see 1.2.1). Given the 

heterogeneity of case definition across the research however, an initial approach was to 

include all studies referring to MTBI participants by trialist definition, in order to ensure 

that important data were not overlooked. It is noted that estimation of post traumatic 

amnesia (PTA) duration can be unreliable in MTBI particularly when this estimate is 

made retrospectively as in cases presenting later following injury (33-34). Consistent 

with King et al. (33), the approach taken for study inclusion in this review was to 

consider how PTA was assessed by trialists and to accept retrospectively estimated PTA 

if this was not the only criterion used for determining MTBI.  

 

All studies that appeared to compare an intervention with usual care or placebo 

for traumatic brain injury in adult participants were screened for inclusion, using the 

criteria described by Comper et al.: 

 

1. Were the participant‟s adults (i.e. aged 16 or over)? (yes) 

2. Did the article describe a treatment or intervention for MTBI? (yes). 

3. Were the participants deemed to have had a MTBI as described by the author? 

(yes). Studies involving mixed severity of TBI were excluded if the MTBI cases 

could not be readily identified. If a mixed severity group of participants was used, 

did the trialists conduct subgroup analyses or include injury severity as a co-

variable? (yes). 

4. Did the study employ a design other than a case series or case study design? (yes). 

 

In keeping with the focus of the updated review, only studies aimed at reducing 

MTBI symptoms using psychological and/or neuropsychological interventions were 

included. Psychological/neuropsychological interventions included education based and 

information giving interventions, cognitive behaviour therapy (CBT) type interventions, 

cognitive rehabilitation/remediation interventions, and other interventions such as 
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counselling, social skills training, assertiveness training, anger management, family 

therapy and so on. Studies evaluating other approaches such as pharmacological 

treatments and physiotherapy based interventions were not considered for inclusion. 

 

Departing from the methods of the previous systematic reviews, case studies or 

case series were considered for inclusion if a single case experimental design with tests of 

statistical significance was used. The single case experimental design as distinct from a 

case report is a recognised methodology that can inform and direct rehabilitation research 

(131-132). Accordingly, two additional screening questions were applied: 

 

1. Did the intervention or treatment described involve a psychological approach? 

(yes). 

2. If a case series or case study design was used did the study report statistical 

analyses such as use of a multiple baseline design? (yes). 

 

Methodological quality was not an eligibility criterion, but each included study 

was reviewed for susceptibility to bias. By extending the search strategy and inclusion 

criteria of Comper et al., any studies published since 1980 and not reviewed by Comper 

et al., were also considered for inclusion.  

 

There were no eligibility criteria regarding outcome measurement. Nevertheless, 

the following, a priori, primary outcomes were selected for the review: improvement in 

functioning and quality of life as determined by decrease in observed and self reported 

symptoms using standardized and non-standardized measures; measures of activity and 

participation; measures of neuropsychological functioning and psychosocial adjustment. 

 

2.3.2c  Assessment of susceptibility to bias 

 

Included studies were appraised for susceptibility to bias using the component approach 

advocated by the Cochrane Collaboration. Four components of susceptibility to bias were 

considered: selection bias (i.e., method of randomization if used, allocation concealment), 
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performance bias (i.e,. use of blinding – subject/investigator/treatment provider), 

detection bias (i.e., blinding of outcome assessment) and attrition bias (i.e., intention to 

treat analyses, losses to follow up). Each component was rated as done, not clear or not 

feasible, or not done, with risk of susceptibility to bias respectively coded (low, moderate 

or high) for each component. Each included study was independently assessed by two 

reviewers (DS (researcher), LS) using the methods described above. A third reviewer (J 

H-S) was available to arbitrate over any disagreements (n = 1). 

 

There are no universally accepted guidelines on how external validity of studies 

should be assessed (129). However a component approach has been suggested by 

Rothwell (129) which involves consideration of a range of factors that can potentially 

affect external validity. These factors include the setting of the trial, selection of patients, 

characteristics of randomised patients, differences between the trial protocol and routine 

practice, choice of intervention, outcome measures and follow up. Accordingly, included 

studies in this review were appraised for external validity considering these factors. 

 

2.3.2d Data extraction and analysis 

 

Data were extracted concurrently with assessment of susceptibility to bias and cross-

checked by two reviewers. Extracted data included study design, participant 

characteristics, clinical context of the study, inclusion/exclusion criteria, diagnostic 

criteria (trialists definition of MTBI) including injury details if reported, type of 

intervention and control treatment, outcome measures used, analyses and main results, 

rates of response, loss to follow up. Any studies that were published more than once, 

were only included once although duplicate publications were checked to see if they 

contained additional or follow up data. 

 

Meta-analysis (quantitative synthesis of the data) was not considered appropriate 

because of the considerable clinical heterogeneity evident across studies with respect to 

case definition of MTBI, interventions and outcome measures. Consequently a narrative 
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synthesis of the new data incorporating results from the previous reviews was 

undertaken. 

 

2.3.2e Results 

 

Eight new studies met inclusion criteria and were added to the 10 identified in past 

reviews (Figure 2.1). Included studies are summarised in Tables 2.3 (patient education 

interventions) and 2.4 (cognitive/neuropsychological interventions).  



 

 60 

 

 

Figure 2.1: Process for inclusion of studies for search period January 2004 to 

December 2006. 

Primary inclusion criteria applied to 

title and abstract excluding those 

not English (n=206)  

Full text copies of remaining papers 

retrieved (n= 48) plus seven 

identified from manual and 

reference search (n=55) 

Number of studies included in the 

systematic review 

(n=8) 

158 papers excluded with reasons: 

 Not adults (n=16) 

 Either not MTBI (moderate to 

severe TBI, mixed etiologies such 

as stroke and other brain injury), 

and/ or not an intervention study 

and/ or did not employ a 

psychological intervention (eg a 

drug trial) (n=141) 

 Not human (n=1) 

47 papers excluded with reasons: 

 Not MTBI or injury severity not 
considered in analyses (n=21) 

 Not an intervention trial (n=17) 

 Case study with no statistical 

analyses (n=6) 

 Publication of a previously 

published trial (n=3) 
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i) Internal validity  

 

A summary of the assessment of susceptibility to bias for included studies is 

provided in Table 2.5. Many of the studies included in this updated review 

either failed to use a RCT or controlled trial without randomizing (133-135), 

or failed to state the process of randomization when used (136-137). Only 

two studies (138) explained a process for concealing group allocation, and 

only three studies reported blind outcomes measurement (138-140). 

 

Sample sizes varied considerably (range 20 to 725) and four studies had 

samples exceeding 100 (133-134, 136, 140). Losses to follow up when 

reported also appeared large (>20%) in most of the studies. 

 

One study did not use a control group (137) and only three studies 

attempted to control for contact with the service (137-139). In addition, there 

was no consistent attempt to report or monitor co-interventions that could 

have affected the results in five of the eight studies (133-134, 136-137, 140). 

 

Overall, only three of the eight new included studies reported rigorous 

methods (138-140) adequately attending to issues of randomisation, blind 

outcome evaluation and attrition. Of the previous 10 studies reviewed by 

Comper et al. (128) only three reported similarly rigorous methods (Table 

2.5) (119, 141-142). 

 

ii) External validity  

 

Diagnostic criteria and mechanism of injury 

 

Four of the eight newly considered studies used clear diagnostic criteria (136, 

138-140) consistent with the definition adopted by this review. Two studies 

used less prescriptive diagnostic criteria such as the following: loss of 
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consciousness, retrospectively reported PTA, and no admission to hospital 

(134); and head injuries presenting to the emergency department but not 

requiring admission to hospital (133). Goranson, Graves, Allison, and La 

Freniers (135) described their participants as having sustained mild and 

moderate TBI however closer scrutiny of injury severity details revealed that 

all participants met criteria for MTBI for inclusion in this review, with all 

participants reported to have post traumatic amnesia (PTA) durations of less 

than 24 hours. One study did not clearly identify participants as having 

sustained a MTBI (137) nor were any operational criteria reported. Instead, 

an impairment basis was used for determining participant eligibility and 

participants were reported to be “a well educated, high functioning group 

with average age and gender characteristics consistent with those reported in 

MTBI rehabilitation samples” (p 466). Most studies included in this review 

did not report how injury markers such as PTA were actually evaluated. 

Some studies reported that such information was collected from medical 

records (137-138, 140) or used archival data (135). Others collected injury 

marker information from medical records but estimated PTA retrospectively 

based on self report at an assessment interview (134, 139). Only one study 

described the process used to estimate PTA (136). 

 

Mechanisms of injury were similar across studies with motor vehicle 

accidents reported as being the lead cause of injury in seven of the eight 

included studies (133-135, 137-140). Other causes reported included falls, 

sport related injuries, work and industrial injuries, and assaults. 

 

Inclusion and exclusion criteria 

 

Inclusion and exclusion criteria varied across studies. Most excluded 

participants if they had histories of psychiatric illness, substance abuse, other 

co-morbid health conditions and/or previous TBI (133, 135, 137-140). Four 

specified injury markers for exclusion such as skull fractures and intracranial 
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complications in addition to reporting diagnostic criteria for MTBI (133-134, 

138-139). One study was more inclusive (136) and only excluded those with 

a major medical illness such as a cardiac condition. Restrictive and detailed 

inclusion and exclusion criteria were reported in two studies (138-139) 

resulting in reasonably homogenous samples that appeared less likely to 

resemble usual clinical samples. 

 

Characteristics of participants and settings 

 

Studies recruited participants from acute care and rehabilitation hospitals in 

North America (136), The Netherlands (134), Sweden (140) and New 

Zealand (133); university department clinics with general community 

recruitment in North America (138-139); an outpatient hospital clinic in 

British Colombia, Canada (135) and a specialty medical clinic in New York 

(137). 

 

Participants were adults 16 years or over and there were similar 

proportions of males and females (females: mean % 48.7). One study (134) 

did not report basic statistical information about age or gender. Depending on 

the setting, participant time since injury varied considerably, with acute care 

facilities typically initiating intervention in the early post injury period such 

as within one week of injury (136), two weeks (133), or three weeks (134, 

140). Outpatient clinics and studies with general community recruitment 

included participants with a more significant and variable time between injury 

and contact with the service. Participants ranged from an average of 12 

months post injury (135, 137), to three to six years (139), and 5 years (138). 

Two of these studies included participants with extremely variable post-injury 

times, ranging from one to 20 years (138) and one to 30 years (137). 

 

Four of the eight studies reported on the litigation status of participants 

(135-136, 138-139). Percentage of the sample involved in active litigation 
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ranged from 12.5 % (139) to 66.6% (135). Litigation factors have been 

consistently highlighted as factors associated with poor outcome in MTBI 

samples (22, 38). 

 

Synthesis of existing evidence 

 

a) Studies investigating patient education models 

 

Table 2.3 provides summary information and main results for five additional 

studies evaluating patient education approaches (133-134, 136, 139-140). 

These five studies can be added to the seven patient education studies 

included by Comper et al., and all 12 are presented in Table 2.3 for ease of 

comparison. With the exception of Leonard (139), the studies in Table 2.3 

investigated effects of intervention provided early in the post injury period. 

 

Treatment approaches taken by these studies generally involved 

provision of educational information in varying forms, reassurance regarding 

expected recovery, and guidance about managing symptoms and resuming 

pre-injury roles. Consistent with Comper et al. (128), a division was made 

between studies included in this update investigating the impact of brief 

educational interventions (133) and those investigating an enhanced level of 

follow up involving educational interventions directed by clinical need (133-

134, 136, 140). Each of the interventions and study findings is now briefly 

described. 

 

The first study reported in Gronwall (133) involved provision of an 

information booklet about MTBI at discharge from the local hospital ED. 

Contrasting with the studies previously reviewed by Comper et al., this study 

found no impact of the booklet on reported MTBI symptoms at three months 

following injury, although patients subjectively felt it had been helpful. 
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A second study reported in Gronwall (133) and three other included 

studies (134, 136, 140) compared an enhanced level of follow up with routine 

hospital care/ no follow up. Minderhoud, Boelens, Huizenga, and Saan (134) 

considered the impact of providing more structured advice and reassurance on 

reported symptoms six months after injury. Gronwall (133) evaluated an 

outpatient multidisciplinary intervention compared with no follow up. This 

intervention involved assessment, education and reassurance, attendance at 

the clinic for three hours, three times a week for individual and group 

activities for as long as clinically indicated. Again outcome was measured by 

symptom reporting at three months following injury. These two studies 

reported better outcomes in treatment groups compared with controls, 

consistent with the studies reviewed by Comper et al. (128). 

 

Both Ghaffar, McCullagh, Ouchterlony, and Feinstein (136) and Elgmark 

Andersson, Emanuelson, Bjorklund, and Stalhammer (140) used RCTs to 

evaluate the impact of multi-disciplinary treatment directed by individual 

need. Ghaffar et al. measured treatment outcomes at six months post injury 

using self report measures of post concussional symptoms and psychological 

distress, as well as a neurocognitive battery. Elgmark Andersson et al. 

measured outcome at 12 months following injury using a post concussion 

symptom questionnaire, and measures of life satisfaction and community 

integration. In contrast with findings from non-randomised studies 

investigating similar treatment models, these randomised studies did not find 

a statistically significant positive effect of treatment on MTBI outcome. 

Notably though, Ghaffar et al. found a significant benefit for a subgroup of 

participants, namely those with pre-injury histories of psychiatric disorder. 

These researchers concluded that routine treatment for all MTBI patients is of 

limited benefit and that treatment efforts should be directed to individuals 

with pre-injury psychiatric histories. Elgmark Andersson et al. stated that 

their data suggested a relationship between increased post concussion 

symptoms reported early post injury and poorer outcome at 12 months. The 
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results of these two studies suggest some subgroups of MTBI cases may be at 

risk for poorer outcomes and that these cases may require different or more 

targeted treatment. 

 

Finally, Leonard (139) reported on the results of a small three arm RCT 

comparing a brief group cognitive behaviour therapy (GCBT) intervention 

with either a group education and support intervention (GEST), or a wait list 

control. Participants were on average three to six years post MTBI. Both the 

GCBT and GEST interventions were provided in a group therapy format, for 

four two hour sessions over four weeks. The GCBT intervention was based on 

the CBT model proposed by Mittenberg (127, 141) and a neuropsychological 

model of functional disability following MTBI (143). Three month follow up 

data were not reported but at the end of four weeks of treatment, participants 

in the two treatment groups combined, showed a significant reduction in 

symptoms reported on the Post Concussion Checklist (55) compared with wait 

list controls. There were no other significant treatment effects however the 

small sample size increased risk of type II error. This appears to be the only 

study using an education based model, in participants reporting persisting 

disability following MTBI. 

 

b) Cognitive rehabilitation approaches 

 

Table 2.4 provides summary information and main results for three new 

studies evaluating cognitive remediation in MTBI (135, 137-138), and three 

studies previously reviewed by Comper et al. While Goranson et al. (135) 

reviewed the impact of a multidisciplinary rehabilitation programme, closer 

review of the components of this programme suggested that the general 

approach was cognitive rehabilitation. These studies targeted attention and 

information processing skills, memory functioning, and problem solving 

skills. 
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In marked contrast with patient education approaches, interventions 

involving cognitive remediation were intensive and targeted patients with 

more persisting MTBI problems. Tiersky et al. (138) provided an 

individualised intervention involving cognitive behaviour therapy and 

cognitive remediation components. Participants who ranged between one to 

20 years post injury, attended for two 50 minute sessions a day, three times a 

week for 11 weeks. Goranson et al. (135) provided individual and group 

cognitive remediation sessions 5.5 hours a day, four days a week for an 

average of 4 months. Participants were on average 12 months post injury. 

Rath, Simon, Langenbahn, Sherr, and Diller (137) also provided an individual 

and group treatment format, with participants ranging from one to 30 years 

post injury. Participants attended 2-3 hours of group treatment and 1-2 hours 

of individual treatment, on a weekly basis for 24 sessions. The cognitive 

remediation studies reviewed by Comper et al. (128) were also similarly 

intensive and involved participants with more persistent symptoms.  

 

The three new studies reported improvements in treatment groups on a 

range of measures of cognitive functioning, emotional adjustment and 

functional status. However internal validity problems specific to these studies 

were similar to those identified by Comper et al. Absence of a control group 

makes treatment comparison difficult (137). Practise effects on repeated 

measures of cognitive functioning could have inflated results (137-138). The 

study by Goranson et al. (135) found a small treatment effect using the 

Community Integration Questionnaire (CIQ) (144) as the primary measure of 

outcome. However as the study authors commented, the CIQ may not be 

sensitive enough to detect subtle but meaningful treatment effects in MTBI 

participants following a cognitive remediation programme. Interestingly, 

Tiersky et al. (138) did not demonstrate significant changes following 

treatment on the CIQ although significant treatment effects were demonstrated 

on other outcome measures.  
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No study investigating the effects of cognitive rehabilitation included in 

this update or the previous review by Comper et al. (128) monitored symptom 

validity or suboptimal effort. However symptom validity and suboptimal 

effort were noted as exclusion criteria in one previously reviewed trial (96). 

These have been raised as potentially confounding issues in MTBI samples 

(145). 
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Table 2.3: Summary of included studies assessing effectiveness of patient education models 

 

Author Study Design Participant Characteristics Intervention Main Results 

Minderhoud et al. 

(134) 

 

The Netherlands 

Retrospective cohort 

3 groups of interest 

Reference Group (n = 725) 

Broad age range (upper and 

lower limits not stated). 

Gender mix not stated. 

Control (n = 193) 

Cohort 1 (n = 352) 

Cohort 2 (n = 180) 

Primary Outcome: Impact of treatment on post 

concussional symptoms at 6 months post 

injury. 

Intervention: Cohort 1 received no structured 

treatment – advice not consistently given. 

Cohort 2 received structured advice and 

guidance. 

Controls: No follow up. 

At 6 months: Cohort 2 not 

significantly different to controls on 

a post concussion symptom 

questionnaire. Patients 20-60y in 

Cohort 2 reported lower mean 

number of symptoms than age 

counterparts in Cohort 1 (p < 0.01). 

Patients > 60y in Cohort 2 mean no 

of symptoms much greater than the 

other two groups (p < 0.05). 

Gronwall 

(133) 

 

New Zealand 

Prospective cohort  

2 study groups 

Reference Group (n = 237) 

- Age range 17-40 

- Male 76% 

- Female 24% 

Cohort 1 (treatment n = 34) 

Control 1 (no treat. n = 54) 

Cohort 2 (treatment n = 89) 

Control 2 (no treat. n = 63) 

(age and gender within cohorts 

not stated). 

Primary Outcome: Impact of interventions on 

post concussion symptoms at 3 months post 

injury. 

Intervention Cohort 1: Education booklet given 

regarding MTBI. 

Intervention Cohort 2: Individual treatment 

directed by clinical need. Treatment involved 

support, symptom management and guidance 

about resuming activities (not standardized). 

Controls both Cohorts: Did not receive 

intervention. 

At 3 months: Information booklet 

had no effect on symptoms but 

patients reported that it helped. In 

Cohort 2 only 2 of 89 treated 

patients (2.3%) still reporting 

symptoms at 3 months. 13 of 63 

(20%) untreated patients reporting 

at least one persisting symptom. 

(Statistical significance of results 

not reported). 

Ghaffar et al. (136) 

 

Canada 

 

RCT 

2 groups 

 

Control group (n = 94) 

Mean age 33.3 (SD 12.4) 

Female (n = 34) 

Treatment group (n = 97) 

Mean age 30.7 (SD 10.9) 

Female (n = 33) 

Primary Outcome: Impact of treatment on 

neuro-behavioural outcome at 6 months. 

Intervention: Multi disciplinary team follow up 

involving education, management and 

treatment of symptoms as directed by clinical 

need. 

Control: No follow up until 6 months.  

At 6 months: Treatment had a 

positive effect on frequency of 

mood disorder symptoms reported 

on the GHQ at 6 months in 

participants with pre-injury 

psychiatric difficulties (p < 0.05). 
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Table 2.3: Continued 

Author Study Design Participant Characteristics Intervention Main Results 

Elgmark 

Andersson et al. 

(140) 

 

Sweden 

RCT  

2 groups  

Control group (n = 131) 

Mean age 34.0 (SD 12.5) 

Female n = 43 

Treatment group (n = 264) 

Mean age 32.0 (SD 12.6) 

Female n = 107 

 

Primary Outcome: Improvement in post 

concussion symptoms, quality of life and 

community integration at 12 months post injury. 

Intervention: Patients were contacted early post 

injury (median 3 weeks) and offered an 

appointment. 96 of the 264 patients offered 

follow up were seen by a rehabilitation specialist 

and provided with information, support and 

reassurance. Outpatient appointments and 

telephone contacts varied and treatment 

involving other disciplines was directed by 

clinical need. 

Control: Usual care by existing hospital services. 

The authors‟ stated that routine follow up was 

not usually provided for MTBI cases.  

At 12 months: No effect of 

treatment on outcome measures at 

12 months post injury.  

NB: It was reported that patients 

in the intervention group 

principally declined the offer of 

treatment because they stated 

they had recovered normal health. 

Patients who accepted 

rehabilitation (n = 96) and had 

several post concussional 

symptoms reported no changes on 

outcome measures at one year. 

Leonard 

(139) 

 

USA 

RCT 

3 groups 

Control group (n = 9) 

- Mean age 45.6 (SD 7.9) 

- Female n = 5 

Treatment group 1 (n = 15) 

- Mean age 39.1 (SD 10.6) 

- Female n = 9 

Treatment group 2 (n = 16) 

- Mean age 38.9 (SD 10.9) 

- Female n = 12 

Primary Outcome: Improvement in post 

concussion symptoms and quality of life at 3 

months post treatment. 

Intervention: Treatment group 1: Cognitive 

behaviour therapy. Treatment group 2: Education 

and general support. 

Both groups had 4 two hour group sessions over 

4 weeks and treatment was manualised. 

Control: Wait list control group. 

 

At end of treatment: Treatment 

groups combined showed a 

decrease in symptoms reported on 

the PCSC (p < 0.05) compared 

with controls. Improvement in 

self-reported cognitive 

functioning in treatment groups – 

particularly the GCBT condition 

(p < 0.05). 

Trends to improvement in overall 

QoL in the GCBT condition 

compared with GEST did not 

reach significance (p = 0.058). 

The treatment groups did not 

differ on any other measure. 
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Table 2.3: Continued 

 

Author Study Design Participant Characteristics Intervention Main Results 

Mittenberg et al. 

(141)* 

 

USA 

 

RCT 

2 groups 

Control group (n = 29) 

- Mean age 49.4 (SD 21.1) 

- Female n = 10 

Treatment group (n = 29) 

- Mean age 43.4 (SD 17.5) 

- Female n = 8 

Primary Outcome: Reduction in frequency and 

duration of post concussion symptoms at 6 

months post treatment. 

Intervention: Routine hospital treatment plus 

printed manual and a session with a therapist to 

provide education about MTBI, presenting a 

CBT model of symptom maintenance, and 

guidance about resuming pre-injury activities. 

Control: Routine hospital treatment and written 

discharge information. 

At 6 months: Treatment group 

reported fewer symptoms (p < 

0.05). 

Treatment group also reported 

significantly shorter average 

duration of symptoms than controls 

(p = 0.05). 

Bryant et al. 

(119)* 

 

Australia 

RCT  

2 groups 

Control group (n = 12) 

- Mean age 33.0 (SD 14.4) 

- Female n = 8 

Treatment group (n = 12) 

- Mean age 29.4 (SD 13.9) 

- Female n = 8 

Primary Outcome: Prevention of PTSD in 

people who have developed acute stress disorder 

after MTBI. 

Intervention: CBT involving education about 

trauma reactions, relaxation training, cognitive 

restructuring and graded in vivo exposure. 

5 individual sessions within 2 weeks of trauma. 

Control: Supportive counselling involving 

education about trauma and general problem 

solving skills. 

5 individual sessions within 2 weeks of trauma. 

At one week post treatment: 

Significantly fewer patients in 

treatment group met criteria for 

PTSD (8%) compared with 58% in 

control group (p < 0.05). 

At 6 months post treatment: 

Significantly fewer patients in 

treatment group met criteria for 

PTSD (17%) compared with 58% 

in control group (p < 0.05). 

 

Hinkle et al. 

(146)* 

 

USA 

RCT 

3 groups 

Combined sample (n = 1,092) 

- Mean age 27.0 

- Female 34.2% 

Primary Outcome: Impact of education and 

support on social competence at 3, 6 and 12 

months post injury. 

Intervention: Treatment group 1: Information 

about TBI only. 

Treatment group 2: Information and reassurance. 

Controls: Routine treatment. 

No significant differences between 

groups but non significant trend for 

patients in treatment group 2 to 

return to work faster than the other 

groups. Treatment groups 

combined took significantly fewer 

days than controls to return to 

social activity (p < 0.05). 
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Table 2.3: Continued 

 

Author Study Design Participant Characteristics Intervention Main Results 

Wade et al. 

(147)* 

 

UK 

RCT 

2 groups 

Control group (n = 226) 

- 87% PTA < 24 hours 

- Mean age 32.0 (SD 13.0) 

- Female n =83 

Treatment group (n = 252) 

- 85% PTA < 24 hours 

- Mean age 34.0 (SD 14.0) 

- Female n = 102 

(Age and gender mix taken 

from larger sample at point of 

randomising). 

 

Primary Outcome: Impact of early routine 

follow up on post concussion symptoms and 

social functioning 6 months post injury. 

Intervention: Usual hospital services plus 

additional advice, support and information. 

Initial contact 7-10 days post injury. Further 

interventions as needed. 

Controls: Usual hospital services. 

At 6 months: No significant 

differences between treatment and 

control groups on RHFUQ. 

Subgroup analyses indicated that 

those with moderate – severe 

injuries (PTA ≥ one hour) benefited 

from early follow up (p < 0.05). 

Wade et al. 

(142)* 

 

UK 

 

RCT 

2 groups 

Control group - at 6 month 

f/up: (n = 86) 

- 63% PTA < 24 hours 

- Mean age 32.5 (SD 12.2) 

- Female n = 28 

Treatment group - at 6 month 

f/up: (n = 132) 

- 66% PTA < 24 hours 

- Mean age 33.5 (SD 14.0) 

- Female n = 54 

(Age and gender mix taken 

from larger sample at point of 

randomising). 

 

Primary Outcome: Impact of early routine 

follow up on post concussion symptoms and 

social functioning 6 months post injury. 

Intervention: Usual hospital services plus 

additional advice, support and information. 

Initial contact 7-10 days post injury. Further 

interventions as needed. 

Controls: Usual hospital services. 

At 6 months: Trial group had lower 

overall ratings RHFUQ (p < 0.05) 

and RPQ (p < 0.05) indicating less 

social disability and post 

concussional symptoms than 

controls. 
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Table 2.3: Continued 

 

Author Study Design Participant Characteristics Intervention Main Results 

†Paniak et al. 

(148) (104)* 

Canada 

 

RCT 

2 groups 

Control group (n = 58) 

- Mean age 32.7 (SD 12.1) 

- Female 50% 

Treatment group (n = 53) 

- Mean age 33.6 (SD 12) 

- Female 57% 

Primary Outcome: Improvement in common 

brain injury symptoms and in participation. 

Intervention: Multidisciplinary team treatment 

as needed. 

Involved education, reassurance, 

neuropsychological assessment. 

Control: Single session education and 

reassurance only. 

Follow up: 3-4 months post injury. 2000 study 

presented 12 month follow up data from 1998 

trial. 

 

 

At 3-4 months: No significant 

differences between the groups on 

PCL, CIQ, SF-36 or any vocational 

variables. 

At 1 year: No significant 

differences between the groups on 

PCL, CIQ, SF-36 or vocational 

ratings. Across both groups PCL 

and SF-36 scores improved 

significantly with time (p<0.01). 

Ponsford et al. 

(149)* 

 

Australia 

Controlled trial 

2 groups 

Control group (n = 123) 

- Mean age 28.1 (SD 12.2) 

- Gender mix not reported 

Treatment group (n = 79) 

- Mean age 24.1 (SD 9.1) 

- Gender mix not reported 

Primary Outcome: Impact of educational 

information on reported symptoms, cognitive 

performance and psychological adjustment at 3 

months post injury. 

Intervention: Given an information booklet and 

assessed within 5-7 days post injury. 

Control: Standard emergency department 

treatment. 

At 3 months: Treatment group 

reported fewer symptoms than 

controls on PCSC, particularly for 

sleeping (p < 0.01) and anxiety 

(p<0.05). Control group had higher 

scores on SCL-90-R Global 

Severity Index (p<0.01). 

Differences between the groups on 

neuropsychological measures not 

significant. 

 

* Studies included in Comper et al. (2005). 

† Two publications of the same trial – 2000 study a 12 month follow up of the 1998 trial. 

Abbreviations: CIQ = Community Integration Questionnaire; GHQ = General Health Questionnaire; PCL = Problem Checklist; PCSC = Post Concussion Symptom Checklist; 

PCSQ = Post Concussion Symptoms Questionnaire; PTA = Post Traumatic Amnesia; RHFUQ = Rivermead Head Injury Follow Up Questionnaire; RPQ = Rivermead Post 

Concussion Symptoms Questionnaire; SCL-90-R = Symptom Checklist – 90 Revised; SF-36 = Short Form 36 Health Survey; LiSat-11 = Life Satisfaction Questionnaire; 

GCBT = Group Cognitive Behaviour Therapy; GEST = Group Education and Support; PTSD = Post Traumatic Stress Disorder; QoL = Quality of Life. 
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Table 2.4: Summary of included studies assessing effectiveness of cognitive/neuropsychological remediation 

 

Author Study Design Participant Characteristics Intervention Main Results 

Tiersky et al. 

(138) 

 

USA 

RCT 

2 groups 

Control group (n = 9) 

- Mean age 49.0 (SD 9.4) 

- Female n = 6 

Treatment group (n = 11) 

- Mean age 47.6 (SD 11.8) 

- Female n = 5 

 

Primary Outcome: Reduction in affective and 

neuropsychological problems 3 months post 

treatment. 

Intervention: Neuropsychological 

rehabilitation involving structured cognitive 

remediation and CBT. Treatment manualised. 

Two 50 minute individual treatment sessions 

three times a week for 11 weeks. 

Control: Placed on waiting list for treatment. 

Two – three 45 minute contacts during 11 

week treatment period for non-specific 

discussion.  

At 3 months: Treatment group 

showed improved emotional 

functioning compared with controls 

on SCL-90-R – GSI, anxiety and 

depression subscales (p < 0.05). 

Treatment group also showed 

improved attention compared with 

controls on the PASAT (p < 0.05). 

The treatment group also 

demonstrated a trend to reporting 

diminished distress at 1 month (p < 

0.05) and 3 months (p < 0.05) 

following treatment whereas 

controls reported more distress. 

Goranson et al. 

(135) 

 

Canada 

Case-Control 

Non randomised 

2 groups 

Control group (n = 21) 

- Mean age 36.6 (SD 12.5) 

- Female n = 13 

Treatment group (n = 21) 

- Mean age 34.7 (SD 12.4) 

- Female n = 12 

Primary Outcome: Improvement in community 

integration 6-18 months following discharge 

from programme. 

Intervention: Multidisciplinary rehabilitation 

with group and individual therapies involving 

a range of disciplines. Focus on cognitive 

retraining. Sessions 5.5 hours a day, 4 days a 

week. Mean duration of treatment 4 months 

(range 1-7 months). 

Control: No rehabilitation. 

At 6-18 months: Treatment group 

showed improvement overall (p 

<0.05) and there was a sig. group 

by scale interaction. The treatment 

group showed sig. improvement on 

the HI (CIQ) subscale (p < 0.05). 

Controls showed a non significant 

decline on HI. 

All participants showed non sig. 

improvements on the SI and P 

subscales of the CIQ. 
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Table 2.4: Continued 

 

Author Study Design Participant Characteristics Intervention Main Results 

Rath et al. 

(137) 

 

USA 

 

RCT 

2 treatment groups 

Whole group data only  

(n = 60)  

- Mean age 43.6 (SD 11.2) 

- Female n = 37 

TBI patients with higher level 

functioning all at least one 

year post injury. 

Primary Outcome: Improvement in cognitive 

skills, psychosocial functioning and problem 

solving skills at 6 months post treatment. 

Treatment group 1: Innovative treatment group 

received 24 group sessions (2 hours once a 

week) plus a weekly consolidation session. 

Focus of group treatment was emotional self 

regulation and clear thinking. 

Treatment group 2: Conventional treatment 

group received 24 group sessions (2-3 hours 

per week) plus cognitive remediation sessions. 

Focus of group treatment was cognitive 

remediation and psychosocial support. 

At 6 months: The innovative 

treatment group showed significant 

improvements on measures of 

problem solving (p < 0.05), 

memory (p < 0.05) and self esteem 

(p < 0.05). The conventional 

treatment group showed significant 

improvements on a measure of 

reasoning (p < 0.05), measures of 

memory (p < 0.05), and endorsed 

less severe somatic complaints (p < 

0.01).  This group also 

demonstrated trends to improved 

self esteem after treatment (p < 

0.08). 

Cicerone et al. 

(150)* 

 

USA 

Retrospective  

Pre/post design 

2 groups 

Treatment group 1 (n = 10) 

- Mean age 34.8 

- Gender not reported 

Treatment group 2 (n = 10) 

- Mean age 38.8 

- Gender not reported 

Primary Outcome: Improvement on measures 

of neuropsychological functioning and self-

reported post concussive symptoms at end of 

treatment. 

Intervention: Both treatment groups received 

neuropsychological treatment. Results were 

analysed retrospectively based on outcome, ie 

„good‟ or „poor‟ responders to treatment. 

Treatment group 1 = Good 

Outcome: 

Improvement on 46% of 

neuropsychological measures 

(mainly attention) and 3 of 4 post 

concussion symptom factors (p < 

0.05). 

Treatment group 2 = Poor 

Outcome: 

Improvements on only one 

neuropsychological measure (LM) 

and no post concussion symptom 

factors. 
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Table 2.4: Continued 

 

Author Study Design Participant Characteristics Intervention Main Results 

Ho & Bennett 

(151)* 

 

USA 

Retrospective 

Pre/post design 

Single group 

Treatment group (n = 36) 

- Age range 18-60 yrs 

- Gender mix not reported 

Primary Outcome: Improvement in cognitive 

functioning post treatment. 

Intervention: Neuropsychological remediation 

combining remediation training with 

instruction about compensatory strategies. 

At end of treatment: Significant 

differences between pre and post 

treatment were found on all 

neuropsychological measures (p < 

0.05) except one (p < 0.06). 

Significant improvement in 

functional performance (p < 0.05). 

Cicerone et al. 

(96)* 

 

USA 

Prospective 

Case/Control design 

2 groups 

Control group (n = 4) 

- Mean age 34.8 

- Female 75% 

Treatment group (n = 4) 

- Mean age 31.0 

- Female 75% 

Primary Outcome: Improvement in 

performance on measures of attention at end of 

treatment. 

Intervention: Cognitive rehabilitation targeting 

allocation of attentional resources and working 

memory. 

Control: No treatment. 

At end of treatment: Treatment 

group exhibited “clinically 

meaningful” improvement on 

58.3% of measures compared with 

12.5% in control group (p < 0.01). 

Treatment group had a greater 

reduction in self reported attention 

difficulties (p < 0.05).  

 

* Studies included in Comper et al. (2005). 

Abbreviations: LM = Logical Memory subtest from Wechsler Memory Scale – Revised; SCL-90-R = Symptom Checklist-90-Revised; PASAT = Paced Auditory Serial 

Addition Test; CIQ = Community Integration Questionnaire; HI = Home Integration subscale of CIQ; SI = Social Integration subscale of CIQ; P = Productivity subscale of 

CIQ. 
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Table 2.5: Susceptibility to bias of studies included in updated systematic review. 

 

Study Random 

allocation 

Concealed 

allocation 

Blind assessors Blind 

therapists/ 

participants 

Losses to follow 

up 

Analysed in group 

which assigned 

Minderhoud et al. 

(1980)  (134) 

No N/A No N/A > 20% Not reported 

Gronwall (1986) 

(133) 

No N/A No N/A Not reported Not reported 

Goranson et al. 

(2003) (135) 

No N/A No N/A N/A N/A 

Rath et al. (2003) 

(137) 

Yes but method 

unclear 

No No N/A >20% Unclear 

Leonard (2004) 

(139) 

Yes No Yes N/A N = 0 Yes 

Tiersky et al. 

(2005) (138) 

Yes Attempted Yes N/A <10% Yes 

Ghaffar et al. 

(2006) (136) 

Yes but method 

unclear 

No No N/A > 20% No 

Elgmark Andersson 

et al. (2007) (140) 

  

Yes (propn 2:1 

rehabilitation 

group: control 

group) 

Yes Yes N/A 10% Yes 
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Table 2.5: Continued 

 

Study Random 

allocation 

Concealed 

allocation 

Blind assessors Blind 

therapists/ 

participants 

Losses to follow 

up 

Analysed in group 

which assigned 

Hinkle et al. 

(1986)*  (146) 

Yes but method 

unclear 

No No N/A Not reported - 

appear large 

Not reported 

Cicerone et al. 

(1996)* (150) 

No N/A N/A N/A N/A N/A 

Mittenberg et al. 

(1996)* (141) 

Yes No Yes N/A <10% Yes 

Wade et al. (1998)* 

(142) 

Yes No Yes N/A 29-34% No 

Bryant et al. 

(2003)* (119) 

Yes No Yes N/A N = 0 Yes 

 

* Studies included in Comper et al. (2005). 
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2.3.2f Systematic review discussion 

 

The updated review identified continuing limitations with the quality of published 

research evaluating psychological/neuropsychological interventions for adults with 

MTBI. By extending the methods and search criteria of the most recent previous 

review (128) eight additional studies were identified for inclusion in the updated 

review. Unfortunately, studies have continued to vary greatly in terms of sample 

selection (diagnostic criteria, source of participants), sample size, study methods and 

rigor, and choice of outcome measures. Promisingly, there was a trend from the more 

recent included studies to using more consistent criteria for defining MTBI, and less 

variability in choice of outcomes and measures. Nevertheless, given the continuing 

heterogeneity between studies, only general statements can be made regarding the 

efficacy of treatments and interventions reviewed.  

 

Taken collectively, there does appear to be increasing support for educational, 

reassurance and guidance models of intervention when these interventions are 

provided early following injury. Most studies evaluating such interventions supported 

active treatment over no treatment for MTBI, but problems with the evidence meant 

that caution is needed when estimating the value of this type of intervention. Further, 

providing these interventions routinely for all MTBI cases may not be optimal. Two 

recently published randomised controlled trials (136, 140) suggested that MTBI cases 

may not benefit from routinely offered early educational intervention. Instead it seems 

that identification of subgroups of MTBI cases at risk for poorer outcomes, if 

identified early, may be the cases that should be targeted for intervention. Finally, 

there was little support for patient education models provided later following injury 

and these MTBI cases may be less responsive to this type of treatment approach.  

 

The research evaluating the effectiveness of cognitive remediation for MTBI 

remains inconclusive. Comper et al. (128) found that there was little evidence to 

suggest that cognitive remediation was effective for MTBI and raised concerns about 

the quality of the evidence. This updated review identified three additional studies, 

one that although underpowered, employed rigorous methods (138), that add to the 

findings of previous reviews. To date most studies evaluating such approaches for 

MTBI have been either case studies (152-153), or poorly designed trials (96, 137, 
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150-151). In addition, given results from studies that suggested brief treatments were 

just as effective as more intensive programs (104, 141, 148), the intensity, resources 

and expense of the neuropsychological programs for MTBI reviewed above may not 

be justifiable. Continuing research is needed to clearly determine the benefits of this 

intervention approach for MTBI. 

 

Systematic reviews typically identify and comment on problems with internal 

validity of the research under scrutiny and this review was no exception. Future 

intervention studies need to attend to methodological quality to reduce bias and 

increase confidence in the body of research. For example, issues such as inadequate or 

unclear allocation concealment can lead to overestimation of treatment effects by up 

to 35%, and failing to use blind outcome evaluation, by up to 15% (154-155). The 

randomisation process when used needs to be well described and properly random. 

Selection bias was a concern for all studies included in this update particularly where 

randomisation was not employed, differences in participants were not accounted for in 

the analysis and/or when recruitment was through either attendance at a specialty 

medical clinic or through community based advertising for volunteers. Individuals 

who volunteer for study participation or who are attending an outpatient service many 

months or years following MTBI may not be representative of the target population. 

Early intervention or prevention trials should consider taking a more inclusive 

approach to recruitment, such as that adopted by Ghaffar et al. (136) and use 

randomisation or consider regression analyses to statistically control for differences in 

the participants that might impact on treatment outcome (156-157). 

 

However, simply lifting the technical quality of future studies may not, in 

itself, meaningfully advance the area. Alternative considerations and methodologies 

are called for. First, alongside ongoing research investigating therapeutic paradigms 

already adapted for MTBI such as CBT and patient education based approaches, 

closer inspection of theoretical models about coping (158), illness perception (159), 

self-regulation (160), and unexplained medical symptoms (161) could direct 

development of new theory about MTBI recovery. In turn, such model-building could 

drive new interventions to be trialled, underscoring the importance of research and 

interventions that are informed by theory. For example, what, if any, aspects of 

coping or illness attribution predict good recovery, and would non-specific factors 
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such as these be a better focus of intervention? At this point in the evolution of 

knowledge about effective treatments for MTBI, emphasis on applied approaches 

such as CBT and psycho-education may be premature. Continuing refinement of 

explanatory models of persisting disability following MTBI is needed. This might 

improve prediction of subgroups that could benefit from a certain intensity and type 

of intervention approach, thus directing decisions about choice and content of 

treatment (38). By considering these issues, the focus then shifts from outcome to the 

mechanisms that underlie recovery as well as the effectiveness of interventions. 

 

Limitations 

 

While rigorous methods were used for the review, there were limitations. Non English 

language studies were excluded and as such, the review may not be representative of 

all relevant research. Further, while an attempt was made to review grey literature 

(e.g., searching dissertation databases and electronic conference proceedings) in order 

to reduce publication bias; some conference proceedings were not electronically 

available. Where details of study methods were not clear, no attempt was made to 

contact the authors to clarify these details, resulting in aspects of methods being 

assigned a high risk for bias, possibly reflecting quality of the reporting rather than 

the methods used.  

 

Although an advance on past reviews, the component approach for assessing 

susceptibility to bias, may have itself introduced a degree of bias. Each component 

may not equally contribute to susceptibility to bias, and in particular, expecting 

blinded participants and treatment providers in rehabilitation, and in particular 

psychological intervention trials, is unrealistic. Participants know they are receiving 

treatment or a type of treatment, and treatment providers know what treatment they 

are providing. Finally, as there are no clear and accepted guidelines on evaluation of 

external validity, the external validity of included studies was appraised by reviewing 

components considered important as discussed by Rothwell (129). Future research 

may identify more structured ways of assessing this important aspect of research in 

rehabilitation. 
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2.3.2g Section summary 

 

Updated systematic review of the evidence for treatment effectiveness in MTBI 

identified that methodological problems inherent in many studies meant that robust 

evidence to support the selection of active treatments for MTBI remains scarce. What 

evidence there is suggested that patient educational approaches may be beneficial if 

they are initiated in the early period following injury. However there are ongoing 

problems with the approaches taken to evaluate interventions and evidence supporting 

effective treatments is particularly lacking for the proportion of those with MTBI who 

develop more sustained symptoms and disability. Interventions targeting such MTBI 

cases remain difficult to evaluate given ongoing uncertainty about the factors 

important in maintaining disability in this group. Continuing efforts are needed to 

consider alternate methodologies and research paradigms to improve understanding of 

the factors associated with such poor outcome. This is in order to refine explanatory 

models of persisting disability following MTBI and thus guide clinical management.  
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CHAPTER SUMMARY 

 

Recovery after MTBI for the majority appears reasonably understood and models 

integrating and synthesizing available scientific knowledge are emerging. However 

these models do not adequately deal with those who demonstrate slow or incomplete 

recoveries following injury and the evidence base regarding prediction of those at risk 

for such outcomes remains inconclusive. Accordingly, while there have been a 

number of trials published evaluating the effectiveness of various treatment 

approaches, the lack of reliable information regarding risk factors and mechanisms 

underlying non-recovery is a serious gap in the research which has important clinical 

consequences. Attention needs to be directed at more closely examining and 

extending theoretical models of MTBI recovery and it may be informative to review 

constructs found to be helpful and explanatory in other health conditions. These 

constructs might have applicability to MTBI and the PCS following MTBI.  
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Chapter Three 

Explanatory Models of Slow Recovery after MTBI 

 

 

3.0. CHAPTER OUTLINE 

 

The purpose of this chapter is to provide a summary of explanatory models of atypical 

outcome after MTBI and to identify and discuss their similarities and limitations. A 

successful model of persisting disability following MTBI will address the full 

spectrum of recovery and explain the interactions between relevant pre-, peri- and 

post-injury risk factors. Most models of MTBI recovery deal with atypical and 

complicated outcomes by identifying variables considered important and stating there 

are complex interactions between them that explain such individual variability. 

Typically these models suggest there are links between these variables but fail in 

demonstrating evidence to support these hypothetical interactions. Examining relevant 

research from other patient populations might provide insights and produce helpful 

models and constructs that could extend understandings about slow recovery after 

MTBI.   This chapter reviews models and constructs that have been researched in 

other health conditions (and health psychology research more generally) that might 

have applicability to MTBI and the PCS after MTBI. Finally, an integrated model of 

MTBI recovery is presented.  

 

3.1. MODELS OF SLOW RECOVERY AFTER MTBI 

 

3.1.1 Multifactorial models 

 

Lishman (19) is credited with being the first to draw together physiogenic and 

psychogenic factors into an interactive and multi-factor model of the PCS following 

MTBI. He described a range of potential pre-, peri- and post-traumatic variables that 

may interact in the expression of eventual PCS symptoms. Pre-traumatic variables 

included variables such as age, mental constitution, pre-existing psychosocial 

difficulties and recent life events. Peri-traumatic variables included brain damage, 
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emotional significance of the injury, circumstances of injury and iatrogenesis. Post-

traumatic variables included intellectual impairment, epilepsy, emotional and 

psychosocial consequences and compensation and litigation. Further, the importance 

of time in terms of the relative contributions of particular variables to outcome was 

made explicit and this is consistent with the model of recovery presented by McCrae 

et al. (2) and discussed in Chapter Two. For instance, Lishman stated that symptoms 

experienced early in the acute period following injury were likely to be organic in 

origin and that non-organic factors had a greater influence the longer PCS symptoms 

persisted. He also commented that those he termed complaining patients who were 

studied shortly after their accident were likely to be a different group from those still 

complaining after several months or years. Accordingly he stressed not only the 

complex interactions between variables but also the influence of time in shifting the 

balance between them.  

 

Jacobson (162) expanded Lishman‟s multi-factorial model, drawing from 

biopsychosocial models available in the chronic pain research. He proposed that a 

cognitive-behavioural perspective enabled an integration of organic and psychological 

factors that focused on the patient rather than symptoms or psychopathology. 

Accordingly he outlined three important tenets in terms of the genesis and 

maintenance of the PCS after MTBI:  

 

1. Psycho-social and cognitive-behavioural factors (including social support and 

stresses, personal resources and coping processes) may influence the entire 

spectrum of the PCS, including its onset but more often its course and severity, 

to an extent which varies between patients. 

2. Organic factors whilst important in the genesis of PCS symptoms may also 

influence their persistence.  

3. Psychophysiological and cognitive processes mediate the effects of stress on 

the patient at all stages. (162, p 676) 

 

Another example of a multi-factorial model is that proposed by Rose (163) 

who also presented a biopsychosocial model of MTBI, setting out common variables 

thought to influence outcomes after MTBI. This model is shown in Figure 3.1. In 

addition to the model as outlined in Figure 3.1 four key points are: 
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1.  Recovery following MTBI can be influenced by a complex interaction of a 

variety of variables. 

2. Some people appear to be at risk for developing more chronic PCS symptoms 

after MTBI. 

3. PCS symptoms can potentially develop in the absence of any permanent 

structural damage to the brain following MTBI. 

4. Differential diagnoses must be assessed in order to provide appropriate 

treatment (p 31). 

 

These multi-factor models recognise the complexity of the patient 

presentation, particularly with time. The limitations of these models are that they are 

non-specific and make no attempt to explain interactions between variables. Further, 

apart from Lishman‟s suggestion that psychological factors become more important 

with time, there is no attempt to delineate which variables or combinations of 

variables might be more or less important in predicting poor outcome. 
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Figure 3.1:  Biopsychosocial model of MTBI and PCS from Workers‟ Compensation Board of Alberta and described by Rose (163, p 31). 

 

Post-Injury Variables 

Pre-Injury Variables 
 Personality 

 Life stressors & coping skills 

 Lifestyle (e.g., substance abuse) 

 Physical/mental health – abilities, disabilities 

 Demographics (age, gender, SES, occupation) 

 Previous head injury 

MTBI 

Peri-Injury Variables 
 Other injuries (e.g., musculoskeletal injury) 

 Severity of injury (e.g., intracranial lesion) 

 Nature of injury event (e.g., stressful) 

 Reaction of patient or family 

Patient’s response (e.g.,): 

 PTSD/adjustment 

 Depression 

 Catastrophising 

 Response bias and misattribution of symptoms 

Situational variables (e.g.,): 

 Litigation/compensation 

 Work situation – type of work 

 Life stressors 

 Financial concerns 

Reactions of family/support system (e.g.,): 

 Roles/expectations – rejections/avoidant 

responses 

 Anger/ frustration – lack of information 

Health issues/differential diagnosis(es) (e.g.,): 

 Chronic pain – PTSD 

 Major depression 

 Migraines – musculoskeletal/cervical injury 

 Iatrogenesis 

Outcome - PCS 
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3.1.2  Psychological models 

 

3.1.2a  Kay‟s neuropsychological model 

 

Kay et al. (86, 143) presented a neuropsychological model in which interactions 

between physical, psychological and neurological factors contribute to dysfunctional 

loops that maintain disability. While similar to the multi-factorial models described in 

3.1, this model placed psychological factors in a key mediating position (see Figure 

3.2) and suggested that some interactions weaken with time while others strengthen to 

maintain disability. The impact of time on outcome and perpetuation of symptoms 

was made explicit and this is consistent with Lishman‟s model described previously. 

In Kay‟s model neurological factors are considered to be complex and to involve 

interactions between pre-existing factors such as age, brain integrity, previous injury, 

and injury related factors such as cell loss, and non-structural disruption such as 

neurotransmitter changes. Physical factors are the physical effects of injury such as 

pain symptoms, fatigue, sensory deficits, balance disturbances, medication side 

effects. Psychological factors are considered to reflect a complex interaction between 

pre-existing personality style and affective status and the reactions of the individual to 

the primary neurological and physical symptoms and factors.  

 

Kay et al. suggested that psychological factors act as mediators through a 

number of routes. For example, reactions to transient objective cognitive disturbance 

after MTBI may impact on efforts to resume usual functioning and lead to increased 

frustration and distress, sense of failure and loss of confidence in capabilities. This is 

the core of Kay‟s concept of the shaken sense of self that may be reinforced by 

invalidating medical interactions and maintained by development of increasing 

anxiety and depressive symptoms over time. Personality factors may also influence 

these interactions and contribute to determination of outcome.  
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Figure 3.2:  Kay‟s neuropsychological model of disability after MTBI (143, p 76) 
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First, there are likely to be individual differences in early response to the 

effects of symptoms, for example some individuals may minimise the effects of their 

symptoms while others may magnify these. These differences in internal response are 

considered to have an effect on development and maintenance of symptoms such as 

subjective cognitive difficulties. Second, different coping styles and personality 

variables might also affect these interactions and Kay et al. discussed a number of 

hypothesised vulnerable personality styles such as the over-achiever who derives self-

esteem from sense of accomplishment and achievement and who may be at risk for a 

catastrophic reaction when subtle cognitive problems affect performance. Other 

vulnerable personality styles included high dependency and insecure styles such that 

the individual is at risk of becoming immobilised by symptoms with an associated 

increased tendency to focus on and magnify the impact of these symptoms. Third, 

Kay et al. also discussed the impact of the emotional significance or meaning for the 

individual of the injury and injury circumstances and other psychosocial factors that 

may be relevant (e.g., age, work demands, social support, being involved in 

litigation).  

 

This model set out a range of individual vulnerability factors that increase risk 

for having a poor outcome after a MTBI and case series supporting the principles of 

Kay‟s model are available (e.g.,164). However the mechanisms that underpin both the 

suggested individual differences in early response to symptoms, and the interacting 

effects of these with distress and outcome remain elusive. While the central role of 

such psychological variables continues to be acknowledged as important and Kay‟s 

model is frequently cited, these interactions and variables remain under-researched 

and largely hypothetical.  

 

3.1.2b  Expectancy models 

 

Mittenberg and colleagues (74, 127, 141, 165-166) have proposed a cognitive 

behavioural theoretical model of PCS symptom maintenance based on their research 

identifying that MTBI symptom expectation rates were comparable between patients 

with a recent history of head trauma and non-injured controls. In an early study, 

Mittenberg, DiGuilio, Perrin, and Bass (167) administered a symptom checklist to 100 

outpatients referred for neuropsychological assessment following head trauma and a 
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comparison group of 225 control participants with no previous history of head injury. 

They reported a high correlation between relative incidence of symptoms reported by 

participants with head trauma and frequency of symptoms expected by non-injured 

controls (r = 0.82). It was also predicted that if head injured patients attributed benign 

or normally occurring symptoms to their injury then they might also under-estimate 

the frequency of such symptoms occurring before the injury. The study results 

supported this hypothesis; head injury patients reported 60% fewer premorbid 

symptoms than the control participants. These researchers asserted that this supported 

a cognitive behavioural conceptualisation of persisting PCS symptoms after MTBI, 

such that commonly held symptom expectations and retrospective under-estimation 

contributed to the psychological maintenance of symptoms. Three key aspects of this 

cognitive-behavioural process are: 

 

1. Expectations that certain symptoms will occur are activated following a MTBI 

and these expectancies bias selective attention to internal state. 

2. Normally occurring symptoms are attributed to the injury and selective 

attention and distress subjectively magnify awareness of these symptoms, for 

example, through increased autonomic arousal. 

3. Symptom expectations are accordingly confirmed and distress and anxiety 

regarding these symptoms maintains selective attention (166, p 788). 

 

Mittenberg and colleagues developed a cognitive behaviour therapy (CBT) 

treatment programme based on the above expectancy model and a number of 

intervention trials have been published evaluating treatment effectiveness (104, 127, 

139, 141, 148, 165, 168) (see Chapter Two for a review of CBT approaches). While 

systematic reviews of the intervention literature have suggested there is tentative 

support for such cognitive behavioural approaches (21, 54, 128) the quality of the 

evidence is largely poor, limiting confidence in these findings. Further, while 

Mittenberg‟s CBT model provided an explanatory framework with clinical 

applicability there are evident limitations in terms of clearly understanding the factors 

that might potentially mediate and facilitate interactions between expectancy, 

selective attention, distress and symptom maintenance. For example, how do 

individuals develop expectation beliefs about their injury and what aspects of 

symptom expectation prime an individual to experience increased distress about their 
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recovery? In addition to these concerns, recent work examining knowledge and 

expectation of post concussion symptoms in the general population has questioned the 

fundamental tenets of Mittenberg‟s model (169-170). This work suggested that people 

actually know little about PCS and questioned the idea that symptom expectations 

maintain PCS, suggesting more complex understandings are required.  

 

3.1.2c  Diathesis-stress models 

 

Wood (4) proffered a diathesis-stress paradigm and discussed its applicability to 

understanding individual variability in outcome after MTBI. He described diathesis as 

a predisposition to developing a particular disorder that assumes an interaction 

between certain vulnerabilities and stressors that trigger behavioural disturbance in 

the vulnerable individual. He proposed a number of potentially interactive forms of 

diathesis relevant to development of persisting PCS after MTBI, in particular the 

interplay between physiological and psychological factors.  

 

First, he suggested there may be a primary pathophysiological diathesis given 

congruence in the cluster of symptoms that often follow a MTBI. This is consistent 

with the empirical model of recovery recently presented by McCrae et al. (2) and 

discussed in Chapter Two, which stated that early symptoms after MTBI are likely to 

have a physiological basis. Second, he presented evidence to support a cognitive 

diathesis for PCS. This is based on research suggesting that cognitive problems after 

MTBI are generated by a failure in the attention system resulting in a disturbance of 

attentional control (92, 96, 152-153, 171). He described a typical interaction loop that 

may develop between such early cognitive symptoms, increased effort to sustain 

performance resulting in increased fatigue, headaches, frustration and anxiety and in 

turn increased cognitive disturbance. Again this is consistent with the description 

provided by McCrae et al. regarding recovery during the early period following 

injury. Such an interaction loop would also be predicted by Kay‟s neuropsychological 

model described above. These models all imply that such an interactive loop explains 

the persistence of subjectively experienced cognitive symptoms in an absence of 

objectively measureable impairments. For example, as objective cognitive deficits 

resolve over the first one to three months following injury, subjectively experienced 

cognitive problems may persist and are maintained by an interaction between 



 

 93 

physiological (such as fatigue, pain) and psychological (such as anxiety, expectancy 

and selective attention, misattribution) factors.  

 

Finally, Wood described a number of other factors that may influence 

pathophysiological and cognitive diatheses. These included pre-injury demographic 

and psychological factors such as age, socio-economic status, social supports, 

personality styles and psychological adjustment (such as past history of a psychiatric 

disorder and substance use). In addition coping styles may affect adjustment 

following MTBI, for example coping strategies that reduce stress for the individual 

may promote recovery.  

 

Application of a stress diathesis paradigm to understanding outcome after 

MTBI is reminiscent of the earlier stress-appraisal-coping (SAC) model of Godfrey, 

Knight, and Partridge (172) explaining emotional adjustment following severe TBI. 

This model was based on the early coping research of Lazarus and colleagues (173-

174) and proposed that individuals experience emotional distress when they appraise 

their environmental demands as exceeding their available coping resources. Godfrey 

et al. suggested that TBI invokes stress associated with a health threat because 

neuropsychological impairment impacts on the individual‟s ability to pursue and 

achieve important pre-injury goals. The interactions between stress, coping, social 

support and adjustment as described by the SAC model are shown in Figure 3.3. 

Godfrey et al. stated that such a conceptualisation of adjustment after TBI provides a 

framework for both understanding factors that may mediate outcome and for 

intervening therapeutically.  

 

A study conducted by Strom and Kosciulek (175) examined the SAC model 

using path analysis with a sample of 94 participants with a previous history of MTBI. 

Participants were recruited on presentation to a rehabilitation facility for 

neuropsychological assessment and were on average 48 months post injury at time of 

recruitment. The results suggested a poor fit with the data but a re-specified model 

produced a better fit, with the final model suggesting that higher levels of perceived 

stress were predictive of increased reporting of depressive symptoms, increased 

depressive symptoms were predictive of lower levels of dispositional hope and low 

dispositional hope was predictive of decreased life satisfaction and work productivity. 
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These results are consistent with the diathesis-stress paradigm discussed by Wood 

above and also consistent with the small number of studies that have considered 

constructs such as stress, coping and emotional adjustment in severe TBI (121-122).  

 

Constructs such as stress and coping appear to have promise in terms of 

expanding understandings about outcome and adjustment after MTBI but these lack 

empirical support. A more detailed discussion regarding the potential applicability of 

stress and coping constructs to MTBI follows in a later section of this chapter. 
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Figure 3.3:  The stress-appraisal-coping model of emotional adjustment following TBI (172). 
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3.1.2d  Section Summary 

 

Available explanatory models of PCS following MTBI have clear similarities and 

themes in common. All described a broad range of similar factors that potentially 

interact to increase risk for poor outcome after a MTBI and all explicitly underscored 

the complexity of the patient presentation with the passage of time. Accordingly these 

models tend to represent „catch all‟ general frameworks for understanding individual 

variability in outcome. The most significant limitation of these models is the lack of 

empirical evidence supporting the proposed interactions between variables and 

outcomes. Therefore, these models remain largely descriptive.  

 

While the various models may each have a slightly different perspective on the 

way variables might interact, all acknowledged a likely central mediating role for 

psychological constructs such as personality styles and vulnerabilities, coping and 

stress appraisal, cognitive behavioural aspects such as symptom expectancy, and 

aspects of pre and post injury psychological adjustment. It is surprising then that these 

psychological factors remain largely under-researched in MTBI especially when these 

constructs have been examined empirically in other health conditions and have been 

identified as important and explanatory regarding understanding variability in patient 

outcomes.  

 

3.2. RELEVANT EXPLANATORY MODELS FROM OTHER PATIENT 

POPULATIONS 

 

3.2.1  Chronic pain 

 

There is a growing body of evidence that suggests that PCS symptoms are not specific 

to MTBI and can occur in a range of conditions such as chronic pain, where there has 

been no history of brain injury (42-43, 176-178). Accordingly, review of relevant 

explanatory models from the chronic pain literature may provide leads for further 

research and theory development in MTBI.  
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The most popular and accepted explanatory models of the development and 

maintenance of chronic pain conditions are the biopsychosocial models of recovery 

that have described interactions between biomedical and psychological factors (178-

180). Hart, Martelli, and Zasler (178) reported that pain is generally considered to be 

a multidimensional subjective experience and considerable variability in pain 

responses are expected and reflect complex biopsychosocial interactions between 

genetic, developmental, cultural, environmental and psychological factors. These 

authors also described a sequence of temporal interactions that may result in the 

development and maintenance of chronic pain symptoms and associated disability. 

They suggested that acute pain symptoms have a biomedical and adaptive basis but 

chronic pain that persists long after injury (i.e., typically six months or more) is more 

likely to be characterized by relatively ambiguous neuroanatomic pathways with an 

increasing contribution to disability from psychosocial factors. This description is 

very similar to the MTBI recovery models described above (e.g., Kay‟s 

neuropsychological model) and that proposed by McCrae et al. (2) and discussed in 

Chapter Two. In a recent review of the role of psychological factors in the 

development of chronic regional pain syndrome (179), Feliu and Edwards suggested 

that the chronic pain literature supported the perspective that physical function is 

better predicted by psychological and social factors than biomedical factors. These 

authors also stated that a biopsychosocial conceptualisation of chronic pain is 

consistent with the current “zeitgeist” (p 262) and promotes the development of 

multifactorial interventions.  

 

Psychological factors that have been investigated and considered predictive of 

chronicity/outcome in this literature include perceptions and cognitions patients hold 

about their pain (181), fear avoidance and catastrophising (182-183), and depression 

and anxiety (180). Pincus et al. (180, 182) completed systematic reviews of research 

examining the role of psychological factors in the development of chronicity in low 

back pain. They reported that while there was variability in the quality of the 

evidence, there was support for the role of distress and depressed mood in the 

development of chronic low back pain symptoms. They reported only weak support 

for the role of fear avoidance and catastrophising but recommended that these and 

other psychological factors such as personality and coping styles required further 

investigation. A study that investigated illness perceptions and outcome in non-
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specific low back pain (181) is of interest in this regard. This study found that patient 

perceptions of their condition predicted clinical outcome six months after the first 

medical consultation, in particular beliefs about the expected duration, consequences 

and controllability of the condition.  

 

The various psychological factors investigated in the chronic pain research are 

typically included in explanatory models in the MTBI literature, but as previously 

discussed these remain largely hypothetical and under-researched in MTBI. 

Investigating whether such factors, for example patient beliefs about their condition 

and associated distress, could extend biopsychosocial models of MTBI recovery is 

worthy of consideration. 

 

3.2.2  Medically unexplained symptoms  

 

Medically unexplained symptoms (MUS) is a term used in the literature to encompass 

a broad range of clinical issues from symptoms that present without obvious 

pathology, to the Functional Somatic Syndromes (FSS) such as Chronic Fatigue 

Syndrome (CFS), and to the DSM-IV somatoform disorders (184). It has been 

suggested that MUS in fact names a social and clinical predicament rather than a 

disorder (185). Whatever the underlying cause MUS has been identified as a 

significant health issue with prevalence estimates ranging between 15-50% for 

primary care consultations about symptoms without an identifiable cause or definite 

resultant diagnosis (185-187). Recent reviews of the MUS literature (161, 184) are 

relevant to the search for potential constructs and models that might have application 

to understanding the PCS following MTBI. In fact, given that clear pathological 

processes underpinning the PCS after MTBI have not been identified, the PCS could 

easily be included under the rubric of MUS. 

 

The progression of model development in the MUS literature was summarised 

recently by Rief and Broadbent (161). These authors reported that the most influential 

model of MUS was proposed by Barskey and Wyshak (188) to explain 

hypochondrias. Barskey and Wyshak‟s model was a perceptual and cognitive one that 

involved selective attention to and amplification of, somatic symptoms and 

misattribution of these symptoms to serious disease. These are also the underlying 
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premises of Mittenberg‟s expectancy model of PCS discussed above. Barskey‟s 

model was extended by Kirmayer and Taillifer (189) to incorporate social and 

compensation factors. Other models have focused on either cognitive or perceptual 

processes. For example Brown (190) presented a cognitive model suggesting that the 

central feature of symptom maintenance in MUS related to information in the 

cognitive system regarding the nature of physical symptoms. According to this model 

this cognitive information is activated by previous exposure to illness in the individual 

or significant others, as well as socio-cultural transmission. Other models have 

stressed the importance of perceptual processes on the basis that sensations or 

symptoms have to be perceived before physical complaints can be appraised and 

described (161).  

 

Deary, Chalder, and Sharpe (184) described a comprehensive CBT model of 

MUS and suggested that a CBT conceptualisation expands the biopsychosocial 

approach by stressing the importance of a self perpetuating or autopoietic interaction 

of psychological and physical factors in each individual. They suggested that a 

“multi-factorial autopoietic cycle lies at the heart of the experience of [MUS] 

symptoms” (p 783) and discussed evidence supporting the important predisposing, 

precipitating and perpetuating factors involved in MUS. As shown in Figure 3.4 

predisposing factors in the CBT autopoietic model included genetics and early 

experiences; personality traits such as neuroticism (N) and distress proneness. 

Perpetuating factors included sensitisation. This refers to heightened responsiveness 

to stimuli based on prior experiences and the physical and psychological 

consequences of exposure to chronic stress. Here the authors describe the hormonal 

cascade that is activated in response to physical and emotional stress, beginning in the 

hypothalamus, passing to the pituitary and resulting in increased cortisol production in 

the adrenal cortex. This is a well known system and usually referred to as the 

hypothalamus-pituitary-adrenal (HPA) axis. The HPA axis is believed to influence 

energy, mood and stress sensitivity and has been implicated in depression, chronic 

pain and CFS (184). Perpetuating factors also included the role of attention, 

misinterpretation, misattribution, expectation, illness beliefs and response to illness 

(such as coping styles). Precipitating factors included life events that are considered to 

trigger the self perpetuating cycle just described.  
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Psychological mechanisms discussed in this CBT model that have been 

investigated include attentional bias, the catastrophising interpretation of physical 

symptoms and unhelpful causal attributions (161). Deary et al. (184) cited studies that 

have demonstrated that distraction ameliorates and attention intensifies physical 

symptoms in chronic pain patients. For example, Bantick et al. (191) used functional 

brain imaging to demonstrate that distraction decreased activity in pain related brain 

areas and Moss-Morris, Wash, Tobin, and Baldi (192) reported that treatment effects 

were partly explained by decreased attention to symptoms in CFS. 

 

Research considering the associations between causal attributions and 

symptom outcomes has suggested that these are complex and not uni-dimensional. 

For example, Rief, Nanke, Emmerich, Bender, and Zech (193) investigated causal 

attributions in primary care patients and found that most patients endorsed multiple 

causal attributions to explain their symptoms and those with more symptoms tended 

to make more illness attributions. These and other researchers (e.g., 185) have also 

identified associations between different causal attributions and different outcomes in 

patients with MUS and CFS. In the study by Rief et al. (193) a psychological 

attributional style was associated with higher levels of distress, anxiety and 

depression, and an organic attributional style was associated with greater healthcare 

use and more medical investigations and interventions. Kirmayer, Groleau, Looper, 

and Dao (185) examined the individual‟s perception of their symptoms and reported 

that participants who were not able to provide a coherent explanation for their 

symptoms through the study interview process reported more distress about their 

condition.  
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1
 N = Neuroticism 

2
 HPA axis = hypothalamus-pituitary-adrenal axis 

Figure 3.4:  Expanded CBT model of an autopoietic cycle of MUS symptom maintenance proposed by Deary et al. (184, p 789). 
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The CBT formulation presented above by Deary et al. (184) has clinical 

appeal in that it provides a multi-process framework supported to some extent by an 

evidence base. This is a coherent model with many features that could be applied to 

the PCS after MTBI. However many of the important physiological and psychological 

mechanisms that emerge from examination of this and the other MUS models have 

not received research attention in the MTBI research in spite of explanatory potential. 

These include the role of the HPA axis, illness perceptions and beliefs, predisposing 

personality factors and coping styles.  

 

3.2.3  Functional Somatic Syndromes 

 

A number of functional somatic syndromes (FSS) have been described and among the 

most common and well researched of these are chronic fatigue syndrome (CFS), 

fibromyalgia (FM) and irritable bowel syndrome (194). As is typical of discussion in 

the MTBI and PCS literature, the underlying basis of the various FSS has attracted 

polarised views regarding the relative influences of psychological versus biological 

processes. Moss-Morris and Wrapson (194) commented that neither approach 

provided a complete explanation and that FSS may be better understood on the basis 

of more complex biopsychosocial interactions. 

 

CFS is considered to be a condition in which unexplained and persistent 

fatigue is evident for six months or more and is associated with marked change in 

levels of activity and participation. A range of somatic symptoms are also frequently 

evident including post-exertion malaise, sleep disturbance, headaches, muscle and 

multi-joint pain, complaints about concentration and memory (195-196). It has been 

noted that there is considerable symptom overlap between CFS and other illnesses 

such as FM and irritable bowel syndrome (197) and there would also appear to be 

symptom overlap between these conditions and PCS following MTBI. The debates 

regarding perpetuation of symptoms and disability in these respective literature sets 

are also similar. While the exact pathogenesis of illnesses such as CFS and FM is 

unknown, models considering these conditions as either physical or psychological 

have been criticised for oversimplifying the issues (195) consistent with concerns 

noted in the MTBI literature. Recent reviews of the research literature in CFS and FM 

suggested there is likely to be a multifactorial basis to these conditions and 
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biopsychosocial models that demonstrate interactions between the various 

predisposing and important perpetuating factors are now generally accepted (196-

197). These models have led to the development of broad based interventions 

targeting a range of physical, psychological and psychosocial issues (197).  

 

Research examining cognitive and behavioural processes involved in the 

perpetuation of disability in CFS is of particular interest in the context of MTBI and 

the PCS. Cognitive behaviour models of CFS describe interactions between negative 

beliefs about the consequences of activity and the need to rest when fatigued, beliefs 

attributing symptoms to physical causes and associated avoidance, and inactivity that 

leads to physical deconditioning and increased distress and depression (195-198). 

Such models have led to the development of both CBT approaches and interventions 

targeting physical deconditioning through graded exercise therapy. Systematic 

reviews of treatment studies that have compared CBT and graded exercise therapy 

have indicated that these approaches consistently lead to a significant decrease in 

fatigue and associated disability, although the effects of CBT have been larger (199). 

In a recent discussion, Knoop, Prins, Moss-Morris, and Buijenberg (196) suggested 

that more closely examining the potential mediating role of the cognitive processes 

included in CBT models (including illness perceptions) would be a fruitful way 

forward in improving explanatory models of CFS.  

 

There is some recent research considering cognitive processes such as illness 

perceptions, in FM. FM is considered to be a chronic syndrome associated with 

widespread chronic pain and fatigue as well as other nonspecific symptoms such as 

headaches, cognitive problems and mood disturbances (200-201). Stuifbergen, 

Phillips, Voelmeck, and Browder (200) investigated illness perceptions in woman 

with FM based on the self regulation model of health behaviour proposed by 

Leventhal and others (159-160). Leventhal‟s common sense model (CSM) proposed 

that patients construct their own representations of their illness or health condition 

that helps them make sense of their experience and provides a basis for coping. The 

model suggested there are parallel cognitive and emotional processes that interact in 

the way an individual copes with and adjusts to their illness (the CSM is discussed in 

more detail in a later section of this chapter). The study by Stuifbergen et al. (200) 

found that cognitive and emotional representations of FM predicted different 
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outcomes in their participants consistent with the CSM. In particular they reported 

that participants in their sample with many symptoms endorsed negative beliefs about 

the chronicity, seriousness and understanding of the condition. These researchers 

reported that demographic and illness variables were not associated with outcome and 

highlighted the importance of attending to individual experiences and perceptions. 

Van Ittersum, van Wilgen, Hiberdink, Groothoff, and Van der Schans (201) also 

investigated illness perceptions in FM based on the CSM. Consistent with the study 

by Stuifbergen et al. they also found significant associations between symptom 

reporting, negative beliefs about the consequences of the condition, poor 

understanding of the condition and an expectation that the condition would be long 

lasting and unpredictable. 

 

The cognitive and in particular illness perception constructs just described 

might have potential mediating effects regarding perpetuation of persisting PCS 

symptoms after MTBI. Further discussion regarding the applicability of illness 

perception models and related constructs follows in sections 3.3 and 3.4. 

 

3.2.4  Section summary 

 

The models and constructs examined in the above health conditions all emphasised 

the importance of a biopsychosocial conceptualisation, acknowledging the complexity 

of the interactions between relevant factors. This is entirely consistent with the current 

status of the PCS research. However as previously identified, models and frameworks 

in the PCS literature still remain largely descriptive. Considering research in chronic 

pain, MUS and FSS, there is a developing evidence base to support the importance of 

psychological mediating variables that have not been examined in MTBI. The models 

that appear to have potential explanatory value for understanding the PCS after MTBI 

include the autopoietic CBT approach described by Deary et al. for MUS and models 

of health behaviour such as Leventhal‟s self regulation CSM. Leventhal‟s CSM 

provides a framework for understanding how an individual might understand and 

cope with their health condition. Constructs within these models such as illness 

perceptions and coping, and the influence of distress, appear worthy of further 

examination. The next section provides an overview of more general health models 
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and constructs that might have potential applicability to understanding the PCS after 

MTBI.  

 

3.3. OTHER CONSTRUCTS AND MODELS WITH POTENTIAL RELEVANCE 

TO MTBI 

 

3.3.1  Self regulation models of health behaviour 

 

There are a number of theoretically derived self regulation models that have described 

the way an individual modulates thoughts, emotions and behaviours to achieve goals 

and adapt to the environment (202). These models have all made extensive use of the 

constructs generated from their participants and are driven by three fundamental 

themes: 

 

1. Individuals are active problem solvers attempting to make sense of changes in 

their somatic state and act to avoid or control these changes; accordingly 

individuals are considered to be self-regulating systems. 

2. This adaptive process is based on common sense beliefs and appraisals and is 

thus the product of an individual‟s understandings and skills. 

3. The role of the socio-cultural environment in shaping the self-regulation 

process is emphasised (160, p 19). 

 

One of the more influential of these models is Leventhal‟s Common Sense 

Model (CSM) of self regulation (159-160, 203). The CSM differs from other self 

regulation models in a number of ways. First, it has specifically focused on health and 

illness behaviour which is in contrast with other more generic models, for example 

Carver and Scheier‟s model of self regulation (204) and Lazarus and Folkman‟s stress 

and coping model (174). Second, it has identified the specific content of 

representations of illness and coping procedures so that critical aspects of health and 

illness are captured, such as the primary role of symptom experiences. The CSM has 

also made explicit the parallel dynamic and interactive processes involving cognition 

and emotion in response to health threats and this is a key aspect of the model.  
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The CSM described how a health threat generates both a cognitive 

representation of the threat and a corresponding need for procedures to manage the 

danger (i.e., danger control), and emotional states of fear and distress and a 

corresponding need for procedures to manage these (i.e., fear control). These parallel 

and interacting processes are shown in Figure 3.5. Based on qualitative studies 

Leventhal et al. have identified five core components of illness representations and 

these are shown in Figure 3.5. These are: 

 

1. Identity: This is the illness label and the symptoms that are associated with the 

illness label. Leventhal et al. described a „symmetry rule‟ (160, p 23) whereby 

the experience of symptoms leads to a search for a label or explanation and the 

presence of a label or diagnosis will lead to a search for symptoms. 

2. Time line: This incorporates perceptions about the duration of the illness or 

disease and includes beliefs about the point in the development and duration of 

a disease where a treatment regimen should be used, and the expected duration 

from onset to resolution or death. Beliefs about the persistence, predictability 

and cyclic nature of symptoms/illness are also considered to be aspects of 

timeline perceptions. 

3. Causal attributions: These are perceptions about the external agents (e.g., 

bacteria, virus, job stress, fate and chance), internal susceptibilities (e.g., 

genetic factors) and psychosocial variables (e.g., emotional problems, family 

stresses) that are involved in causing the illness. 

4. Consequences: These are perceptions of the impact of the illness or symptoms, 

such as expected severity of symptoms and disability, financial outcomes, 

impact on family and so on. 

5. Controllability: This involves perceptions about whether and how the illness 

and symptoms can be managed (controlled) or cured.  

 

These five core components of illness representations guide selection of 

coping procedures and are expected to influence aspects of behaviour such as 

adjustment and adherence to treatment. Leventhal et al. contended that an individual‟s 

illness and treatment representations are derived through multiple sources and will 

reflect both the individual‟s social and cultural environment, and experience (205). 



 

 107 

Environment includes family and culture, friends, health practitioners, support groups, 

and the media (internet, advertising and marketing).  

 

The CSM also described a number of specific rules or heuristics driven by 

illness representations that guide an individual‟s coping and appraisal responses. One 

specific example is the „stress-illness‟ question (160, p 28). The CSM suggested that 

this applies to the context within which a symptom emerges. If a symptom emerges 

on a high versus low stress day, or following introduction of a recent new stressor, it 

is more likely to be interpreted as a sign of stress than an indicator of illness. Further, 

if this symptom is non-specific (i.e., low specificity for disease or illness) and so 

ambiguous (e.g., fatigue, headache, general aching), it is more likely to attract a stress 

interpretation. For example, Leventhal et al. (2001) reported that when students were 

given a list of ambiguous symptoms they were more likely to endorse a stress 

attribution if the symptoms emerged before an exam and an illness attribution if the 

symptoms emerged prior to a holiday period. However there are limiting conditions to 

the stress-illness rule. Common sense suggests that if the symptom persists and does 

not respond to initial treatment efforts (e.g., taking pain relief) then questions 

regarding the basis of the symptom are activated and a search for an alternative 

explanation is sought.  
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Figure 3.5:  Leventhal‟s CSM demonstrating the parallel but interacting feedback processes involved in controlling a health threat (160, 205). 
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The CSM also predicts that ambiguous symptoms are more likely to attract 

attribution errors. Such symptoms may activate conflicting interpretations and the 

most available, rather than the most correct, hypothesis may be adopted. This has 

particular potential for understanding the process by which an individual could make 

attribution errors following a MTBI. For example, if an individual notices they have 

been experiencing more frequent headaches, tried pain relief medication which failed, 

remembers they knocked their head recently and has an understanding that headaches 

are a common symptom following concussion; the most available hypothesis would 

predict the headaches would be attributed (rightly or wrongly) to the recent knock and 

the frequency of headaches prior to the knock might be minimised. This in turn may 

activate a search for other symptoms the individual believes are associated with the 

„concussion‟ label or identity, thus triggering increased selective attention and 

attribution beliefs, as suggested by Mittenberg (see section 3.2.2 above). Alongside 

this, anxiety may be amplified if the individual considers the cause for their headaches 

may be more serious than they first thought (e.g., did that recent knock cause a brain 

bleed?). In turn this amplified affective response may have a further impact on both 

content of illness perceptions and selective attention to somatic changes.  

 

3.3.2  Comparing the CSM with other behavioural approaches  

 

The CSM is a theoretically derived self regulation model providing more detailed 

information about the basis of interactions between cognitive and perceptual factors 

connecting motivation and action, than other behavioural models (160). In addition 

process is emphasised so that the CSM is able to deal with changing interpretations 

and perceptions of health threats with time, such as a shift from an acute to a chronic 

perspective and associated changes in coping procedures, outcome expectations and 

appraisals. Cognitive behavioural models also emphasise interactions between 

variables (e.g., 184) but the CSM provides more detailed information about the 

specifics of interactions between illness perceptions and coping procedures. Therefore 

CSM may be better positioned to provide information with the level of detail needed 

for prediction of individual variations in health outcomes and identification of 

intervention targets. Leventhal et al. also stated that cognitive behavioural models 

were developed within a social learning context in which behavioural targets were 

specified a priori by investigators. Self regulation models such as the CSM on the 
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other hand “developed within a social psychological framework where attention 

focuses on the phenomenal world of the actor and theory development has been 

influenced by clinical practise” (160, p 40). This means that self regulation models 

generally and the CSM in particular, explicitly recognise and integrate the large set of 

behaviours perceived by the individual to be relevant for controlling health threats 

including the common sense and cultural reasons for choosing one set of coping 

procedures over others for controlling danger and fear. Thus, self regulation models 

such as the CSM attempt to get to the heart of the individual‟s perspective and 

emphasize that the individual is actively engaged in self-management and in seeking 

and using healthcare interventions. 

 

3.3.3  Research supporting the CSM 

 

The CSM suggests that illness perceptions set the stage for coping and guide the 

selection and appraisal of coping procedures and that these processes will influence 

health related outcomes. The CSM has stimulated a large and growing body of 

research across a range of health conditions such as cardiovascular disease (206), 

chronic fatigue syndrome (207-208), fibromyalgia (200-201), chronic pain (181, 209), 

and cancer (124, 210). This growing body of research has been promoted by the 

development of quantitative measures of the components of illness representations 

described in Leventhal‟s model (i.e., identity, consequences, timeline, control/cure, 

cause). The Illness Perceptions Questionnaire (IPQ) was originally developed by 

Weinman, Petrie, Moss-Morris, and Horne (211) and the IPQ was improved 

psychometrically by Moss-Morris et al. (212). The resulting revised questionnaire 

(IPQ-R) was expanded to include cyclical timeline perceptions, beliefs about illness 

coherence and emotional responses to symptoms and illness, as well as a greater range 

of available causal attributions. Finally, Broadbent, Petrie, Main, and Weinman (213) 

designed an abbreviated version of the IPQ-R which they called the Brief Illness 

Perception Questionnaire (Brief IPQ). These investigators reported that the Brief IPQ 

provides researchers and clinicians with a means of rapidly screening illness 

perceptions that may be helpful in unwell populations and large-scale studies.  

 

Hagger and Orbell (205) conducted a meta-analysis of empirical studies using 

CSM constructs in order to firstly review the hypothesised relationships between 
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these constructs and secondly, to examine the relationship between these constructs 

(illness perceptions, coping) and health outcomes. This was a large scale and 

informative review that included 45 studies across 23 illnesses and conditions. The 

results of the analysis revealed a logical pattern of relationships between CSM 

dimensions that would be predicted by the model. For example, strong negative 

associations were consistently found across studies between the control dimension 

and consequences, identity and timeline dimensions, suggesting that negative beliefs 

about controllability were also associated with anticipation of more severe 

consequences, a strong illness identity and an expectation of chronicity. Further, these 

associations were consistently related to poorer health outcomes particularly in terms 

of psychological wellbeing, social and role functioning, and distress. The review 

authors noted that most of the studies included in the analysis were cross-sectional so 

no conclusions could be made regarding causal relationships between dimensions of 

the model. Additional research with specific patient populations considering CSM 

constructs is reviewed below.  

 

3.3.3a  Cardiovascular disease  

 

French, Cooper, and Weinman (206) conducted a meta-analysis of studies 

investigating the effects of illness perceptions derived from the CSM, on attendance at 

cardiac rehabilitation following myocardial infarction (MI). They included eight 

studies that used versions of the IPQ (IPQ; IPQ-R; Brief IPQ). The results of their 

analysis suggested that certain illness perceptions were predictive of subsequent 

attendance at cardiac rehabilitation. For instance, patients who were more likely to 

attend were those demonstrating a strong illness identity, a sense of understanding 

their condition, and who also endorsed beliefs that the condition could be controlled 

but would have serious consequences. Patients‟ views of their illness have also been 

shown to predict return to work and functioning after MI. Petrie, Weinman, Sharpe, 

and Buckley (125) followed 143 consecutively admitted patients after their first MI 

and evaluated dimensions of illness perceptions based on the CSM (identity, cause, 

timeline, consequences, control/cure). They reported that beliefs about the 

controllability of the condition were related to subsequent attendance at cardiac 

rehabilitation consistent with the results of the meta-analysis by French et al. 

described above. They also reported that perceptions that the illness would last a long 
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time and have serious consequences were associated with longer delays before return 

to work. 

 

Petrie, Cameron, Ellis, Buick, and Weinman (214) conducted a randomised 

controlled trial to evaluate the impact of an early hospital based intervention targeting 

illness perceptions in a sample of 65 first time MI patients, compared with usual care. 

The results suggested that illness perceptions were influenced by a brief 

individualised intervention. At discharge patients in the intervention group had 

significantly modified their beliefs about the expected consequences and duration of 

the illness and there were significant differences between the treatment group and 

those receiving usual care three months following discharge from hospital with 

respect to return to work and symptom outcomes (e.g., reduced rates of angina 

symptoms).  

 

3.3.3b  Chronic Fatigue Syndrome (CFS) 

 

Moss-Morris, Petrie and Weinman (208) investigated illness perceptions in CFS. 

They reported that the patterns of associations between illness perceptions and coping 

were consistent with the CSM. For example, identity and control beliefs were 

correlated with coping styles embodying active coping, seeking support and 

behavioural disengagement; and beliefs about the severity of consequences were 

correlated with denial and behavioural disengagement styles. In an earlier study (207) 

these researchers also identified strong associations between consequences beliefs and 

disability in 282 people with CFS. They reported that those patients who 

catastrophised about consequences of increased activity also reported more symptoms 

(e.g., higher levels of fatigue), and more dysfunction across a range of important life 

domains such as work, social and recreational pursuits.  

 

3.3.3c  Fibromyalgia (FM) 

 

Stuifbergen et al. (200) as discussed earlier in this chapter, examined components of 

Leventhal‟s CSM in a sample of 91 women with FM and used the IPQ-R. They 

reported that different cognitive and emotional representations predicted different 

outcomes in their sample. For instance, those who perceived their illness to have more 
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serious consequences and to be less controllable also reported more significant 

disability associated with their FM. Conversely those who endorsed stronger beliefs 

about personal control reported more positive health scores.  

 

3.3.3d  Chronic pain 

 

Foster et al. (181) investigated the relationship between illness perceptions and 

outcomes in a large sample of patients presenting with low back pain. Eight hundred 

and ten patients consulting their doctor for low back pain completed study follow-up 

visits at three weeks and six months following the consultation and illness perceptions 

were investigated using the IPQ-R. Patients‟ perceptions of their back pain at the three 

week visit were predictive of clinical outcome at six month follow-up. In particular 

those people, who believed their back problem would last a long time, would have 

serious consequences and would not be easily managed or controlled, were more 

likely to have poor clinical outcomes such as persisting pain and related social and 

functional disability.  

 

An earlier study by Hobro, Weinman, and Hankins (209) assessed whether a 

theoretical approach such as Leventhal‟s CSM could categorise chronic pain patients 

based on constructs of the model. A cross-sectional design was used to evaluate 

illness representations using the IPQ-R, pain, mood and general functioning. One 

hundred and thirty participants completed study questionnaires and a range of pain 

diagnoses was reported across the participant group. The results suggested CSM 

related cluster analysis was able to delineate two distinct groups; adapters and non-

adapters that accounted for 75% of the participant group. The non-adapters reported 

more pain symptoms (strong identity), more distress and less understanding of their 

pain condition (poor coherence). The researchers suggested that identification of such 

subgroups based around CSM constructs could provide a structure to guide further 

research and development of interventions.  

 

3.3.3e  Cancer 

 

The CSM has also been examined in cohorts of cancer patients.  Two studies by 

Llewellyn et al. (124, 210) considered associations between illness perceptions and 
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coping in newly diagnosed patients with head and neck cancers, using CSM 

constructs measured with the IPQ-R. In the first paper the results of a longitudinal 

study were reported examining whether pre-treatment illness perceptions were 

associated with post-treatment outcomes in terms of adjustment and coping. Fifty 

patients completed study questionnaires before treatment, and one month and six-

eight months following treatment. The results suggested associations between various 

illness perceptions and coping styles. For example, beliefs before treatment about the 

expected seriousness of illness related consequences and a strong illness identity were 

associated with dysfunctional coping styles such as venting, substance use and denial. 

The results also suggested a relationship between illness perceptions, coping and 

distress that would be predicted by Leventhal‟s CSM. In a second paper, these 

researchers used the CSM as a framework to examine predictors of fear of recurrence 

in survivors of head and neck cancers in the same sample of participants. They 

reported that while components of the CSM were associated with fears of recurrence, 

pre-treatment optimism was identified as the strongest predictor of fear of cancer 

recurrence in this sample. 

 

3.3.3f  Anxiety and depression 

 

Prins, Verhaak, Bensing, and Van Der Meer (215) conducted a systematic review of 

studies investigating beliefs about depression and anxiety based around the five 

components of Leventhal‟s CSM (identity, timeline, cause, consequences and 

cure/control). Both qualitative and quantitative studies were included and 71 studies 

published between 1995 and 2006 met review inclusion criteria (studies should focus 

on health beliefs about psychological problems, studies had to be written in English, 

and had to be published in a peer-reviewed journal). The results of the review 

suggested that CSM dimensions were a helpful way to categorise and examine illness 

beliefs in patients with depression and anxiety. Most studies focused on perceived 

causes for depression and indicated that patients suffering from depression have 

complex explanations for their symptoms although a tendency was identified for 

patients to endorse more positive beliefs about biological causes and pharmacological 

treatments. In contrast patients with anxiety disorders endorsed more positive beliefs 

about psychological treatment effectiveness. Depressed patients also endorsed more 
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negative beliefs about the consequences and chronicity of their condition (timeline 

beliefs) than non depressed participants.  

 

Cabassa et al. (216) investigated the psychometric properties of the IPQ-R 

adapted for depression in a sample of low-income Latino participants. They reported 

that CSM dimensions measured by the IPQ-R were helpful in exploring associations 

between illness and treatment beliefs and aspects of outcome in individuals suffering 

from depression. For example, they reported positive relationships between beliefs 

about the cyclical nature of symptoms and the control dimensions. The results 

suggested that for depressed individuals, a perception that their depression was 

cyclical was linked to more positive beliefs about controlling symptoms either by self 

management or treatment. They recommended further exploration of the role of 

illness perceptions, help-seeking and management of depression and concluded that 

the IPQ-R adapted for depression was an acceptable measure of the key components 

of patients‟ illness perceptions. 

 

3.3.3g  Traumatic Brain Injury (TBI) 

 

There is limited research examining illness perceptions in TBI and only two studies 

could be found considering CSM constructs (59, 217). In the first study (59) 73 

patients admitted to an ED following a MTBI were followed for three months and the 

objective of the study was to examine the role of illness perceptions in predicting 

three month outcomes. Study measures including the IPQ-R were administered at 

between one and three weeks following injury and participants were seen again three 

months later to evaluate clinical outcome. The results suggested that people who 

believed their symptoms would have serious consequences and would last a long time 

at the first study visit were at increased risk for persisting problems three months after 

injury. The researchers concluded that their study underscored the importance of 

considering patients‟ perceptions and beliefs about their injury when assessing risk for 

persisting problems after a MTBI. 

 

The only other study to consider illness perceptions using a measure based 

around Leventhal‟s CSM constructs was by Saltapidas and Ponsford (217). In this 

study the influence of both cultural background and injury beliefs on outcome were 
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examined in a sample of 70 participants referred for rehabilitation with a history of 

TBI. Most participants appeared to have had a history of severe TBI (65.7%) and 

were recruited on average 2.25 years following injury. Beliefs about the injury were 

examined using the IPQ-R modified for an injury population (the term illness was 

replaced with injury). The results of this study suggested strong associations between 

cultural and injury beliefs and outcome. However the focus of the study was not 

explicitly on CSM constructs and the applicability of the results to MTBI is limited 

because participant responses did not appear to have been analysed on the basis of 

injury severity.  

 

3.3.4  Coping models 

Coping constructs form an integral part of the CSM but these have attracted 

significant independent research attention alongside development of models of health 

behaviour such as the CSM. Given that the construct of coping has charted its own 

developmental path, coping and its applicability to understanding adjustment and 

recovery after a MTBI is now briefly reviewed.  

The construct of coping has appeal as a means of understanding variability in 

response to health threats and as a focus for intervention (158, 218). Coping is 

considered to be a multidimensional concept that involves both cognitive and 

behavioural states, interacting with the external demands of the situation and 

environment as well as with personality dispositions contributing to appraisal of stress 

and coping resources (158).  

Coping has been conceptualised in varying ways in the literature. Folkman and 

Lazarus (219) were amongst early writers to distinguish theory based dimensions to 

coping such as problem-focused and emotion-focused. A third dimension involving 

dysfunctional coping styles was also added by Carver, Scheier, and Weintraub (220). 

Problem-focused coping includes strategies such as taking action to feel better and 

getting instrumental support from others. Emotion-focused strategies include 

acceptance, getting emotional support, positive reframing, and finding comfort in 

religious beliefs. Finally, dysfunctional coping involves strategies such as giving up, 

denial, venting and self-blame. Coping behaviours have also been conceptualised 

broadly as approach and avoidance coping styles (218). Approach coping includes 
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active and problem focused coping strategies while avoidance coping would include 

strategies to avoid dealing with the threat such as denial, behavioural disengagement, 

and distraction.  

There is also increasing evidence (e.g., Ptacek, et al. (221)) that people tend to 

be consistent in their coping responses and that these stable individual differences in 

coping resources include constructs such as optimism, psychological control, and self 

esteem (218). This supports the earlier “transactional model” by Lazarus and Folkman 

(174) whereby coping responses are formulated in light of beliefs, values, and 

intentions. That is, “coping signatures” (221, p 168) are real and people show 

coherence in their coping styles across stressful situations. Accordingly coping 

dimensions can be assessed in regard to usual and relatively stable (dispositional) 

ways of coping with demanding or stressful situations as opposed to strategies 

employed in reaction to a specific (situational) encounter. Finally, different coping 

strategies may be adaptive or maladaptive depending on the specific demands of the 

situation or threat. 

Models of coping such as those just described, have been useful in 

understanding psychosocial outcomes in a range of health conditions such as 

myocardial infarction (222), cancer (223-224) and traumatic brain injury (TBI) (121-

122, 175) as well as in mental health conditions such as depression, anxiety disorders 

and schizophrenia (218). Further, since it has hypothesised that psychological factors 

contribute to recovery trajectories in MTBI (22, 31, 86), coping constructs have the 

potential to be useful for improving understanding about MTBI recovery. For 

example, Kay et al. speculated that some people with MTBI may cope by magnifying 

symptoms, and specific symptoms that may be extremely debilitating to some may 

only be annoying to others (86).  

There appears to be only one published study that considered coping in MTBI 

(175). This study used the Problem Solving Inventory (PSI) (225) and examined the 

stress-appraisal-coping (SAC) model of adjustment after TBI proposed by Godfrey et 

al. (172) (see section 3.2.3). While path analysis did not support the SAC model, 

interactions were identified between depressive symptoms, dispositional hope, life 

satisfaction and work productivity. In severe TBI, Curran et al. (121) found that 

coping factors measured by the Coping Scale for Adults (CSA) (226) predicted later 
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psychological symptoms. Anson and Ponsford (122) also measured coping in 

participants with severe TBI using the CSA and found a strong association between 

particular coping styles and ongoing emotional and psychosocial problems, that is an 

association was identified between passive, emotion-focused and avoidant coping 

styles and poorer emotional adjustment. Consistent with this, Taylor and Stanton 

(218) reported that avoidance coping styles have been associated with poor health 

outcomes such as chronic disease progression and mortality in other health conditions 

such as cancer, HIV infection, congestive heart failure and rheumatoid arthritis. 

Research examining such coping dimensions has also suggested approach coping 

strategies are in general associated with better adjustment, and avoidance coping 

strategies with negative outcomes such as greater symptom load, poorer adherence to 

treatment and increased distress (218).  

In summary, there appears to be growing evidence that coping processes play 

an important part in mediating health outcomes. This is also underscored by research 

examining CSM constructs described above. However exactly how coping influences 

physical and psychological outcomes is largely unknown and which coping model is 

preferred is not clear. Research examining coping constructs has been facilitated by 

development of coping measures and there are a number of coping inventories and 

checklists available (for example – COPE (220), Brief COPE (227), Ways of Coping 

(173), Coping Strategies Inventory (228), Coping Scale for Adults (CSA) (226)). 

These have typically evolved alongside the theoretical developments described above. 

Further research is required to clarify the role of coping in models of health behaviour 

and in turn which model and measure of coping is preferred in clinical settings.  

3.3.5  Section summary 

 

One of the more influential self regulation models of health behaviour (Leventhal‟s 

CSM) has been described alongside an overview of the development of coping 

constructs. Leventhal‟s CSM is a theoretically derived model that is attracting a 

growing evidence base supporting its fundamental constructs across a wide range of 

patient populations. This research has been facilitated by the development of robust 

measures of key dimensions of the model. The limited research that is available 
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examining CSM components in MTBI suggests that this model has promise for 

furthering understandings about MTBI recovery. 

 

3.4.   INTEGRATED MODEL OF MTBI RECOVERY 

 

Various models of recovery and outcome after MTBI have been discussed. These 

included the model proposed by McCrae et al. (2) addressing typical and expected 

recovery trajectories (see 2.1), and the multifactor and psychological models that 

focused more specifically on factors considered important in slow or incomplete 

recovery pathways. Each particular model has a slightly different focus yet most 

identify an important mediating role for a range of psychological factors in the 

perpetuation of disability after MTBI. These psychological factors have not been 

systematically explored however and this is the next step. Examination of explanatory 

models and constructs in other health conditions and patient populations has identified 

promising avenues to pursue. For example, examination of psychological constructs 

such as illness perceptions and coping based within theoretically derived frameworks 

such as Leventhal‟s CSM, may be a way to begin clarifying the basis of interactions 

between the variables considered important for recovery. 

 

An integrated model of MTBI recovery drawing upon themes from the 

multifactorial and biopsychosocial models discussed above is presented in Figure 3.6. 

This model explicitly acknowledges the role of CSM components (illness perceptions, 

distress and coping) in facilitating different outcome pathways after injury, 

incorporating theoretically derived constructs with empirical support from research in 

other patient populations. This model indicates that the two primary recovery 

pathways following MTBI are not dependent on demographic or injury factors. The 

research reviewed in Chapter Two suggested that there have been no consistently 

identified demographic or pre-injury variables that necessarily predispose an 

individual to a poor outcome after a MTBI. These variables are included in the model 

however because they are likely to be important generally even if it is not possible to 

confidently identify which specific factors or mix of factors, are most or consistently 

important.  
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The first recovery pathway in Figure 3.6 is consistent with that described by 

McCrae et al. where full recovery typically occurs within one to three months after 

injury with the neurobiological basis of early symptoms fading over the acute and 

sub-acute period. In this scenario it is hypothesised the individual formulates helpful 

perceptions or beliefs about the injury and recovery based around CSM constructs 

(identity, timeline, consequences, control, coherence, cause, emotional significance) 

and adopts coping strategies based on these and/or information provided during the 

initial healthcare interaction (e.g., certain symptoms might be expected, full recovery 

should occur, rest and paced activities plus pain relief will help control symptoms 

during recovery, this is not a serious injury). As symptoms fade, positive appraisals 

follow regarding the success of coping strategies, confirming initial injury 

perceptions/beliefs.  
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Figure 3.6:  Integrated model of MTBI recovery. 
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In certain situations return to normal activity such as work, might occur too 

early (such as during the acute or sub-acute period) and symptoms such as fatigue, 

headaches and subjective cognitive difficulties might affect adjustment and 

performance. In this scenario the individual may re-appraise the effectiveness of their 

coping strategies and re-evaluate their injury perceptions (e.g., this is more serious than 

I first thought), resulting in increased distress, selective attention to symptoms, causal 

attributions about the nature of persisting symptoms, and more negative beliefs about 

recovery from injury. This pathway is shown by the dotted line in Figure 3.6. 

 

 The second primary recovery pathway demonstrates the hypothetical processes 

involved in slow and incomplete recovery after MTBI, with the influence of 

perpetuating factors becoming increasingly important with time, consistent with models 

described by Lishman (229) and Kay et al. (86). Here the injury response may embody a 

different set of injury perceptions or beliefs again based around CSM constructs (e.g., I 

have a lot of brain injury symptoms [identity dimension], brain injuries are serious 

[consequences dimension], some people never recover from brain injuries [timeline 

dimension], my symptoms are distressing and frightening and affect everyone around 

me [emotional impact], pain relief is not helping my headache [control/ cure 

dimension], and I don‟t understand what happened to me [coherence]). In this scenario 

such injury perceptions may lead to increased distress, search for and selective attention 

to symptoms, and risk for misattribution of normally occurring symptoms to the injury. 

Additional pressures such as psychosocial stress (financial stress, low social support, 

and accident and compensation issues) and physiological processes such as activation of 

the HPA axis may contribute further to the perpetuation of the condition. Further, 

different dispositional coping styles may interact with adjustment in different ways, for 

example dysfunctional coping (e.g., avoidance coping) may lead to amplification of 

distress and contribute to perpetuation of difficulties. Figure 3.6 also signals that an 

individual could shift to an improvement pathway (as shown by the dotted line) and this 

might occur for example, as a result of a successful treatment intervention, leading to a 

re-evaluation of initial injury perceptions, and adoption of more successful coping 

strategies. 

 

 With time an individual experiencing a slow recovery may re-evaluate their 

early injury perceptions and adopt a more chronic and helpless perspective (e.g., my 
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recovery is going to take longer than I first thought, my symptoms are serious and the 

longer I am unwell the worse things will get, nothing helps to control my symptoms, no-

one believes me, my symptoms are confusing and upsetting). These changes in injury 

perceptions and distress levels may in turn continue to perpetuate persisting symptoms 

and non recovery.  

 

This integrated model emphasizes the central mediating role of Leventhal‟s 

CSM dimensions in MTBI recovery pathways consistent with research examined in 

other patient populations. The CSM suggests that an individual is likely to have 

formulated perceptions of the injury based around previous experience (self or 

significant others), as well as knowledge gained from the socio-cultural environment. 

Accordingly evaluating injury perceptions early following injury (e.g., at the first 

healthcare interaction) may enable identification of those at risk for a slow or 

incomplete recovery and may also offer effective early targets for intervention, 

consistent with research discussed above (e.g., 214).  

 

3.5.  CHAPTER SUMMARY 

 

Models of slow recovery after MTBI emphasize complex interactions between time and 

various pre-, peri-, and post injury variables but lack an empirical base to support such 

hypothetical relationships. Most of the MTBI recovery models examined described a 

central mediating role for psychological factors such as various psychosocial stressors, 

compensation and litigation stress, personality and coping styles, emotional distress, 

expectancy and selective attention, but to date there has been limited research closely 

examining these factors. Accordingly these models remain descriptive and while the 

factors likely to be important have generally been identified, how these factors influence 

recovery remains poorly understood. Biopsychosocial models were examined in the 

chronic pain, FSS and MUS research and helpful cognitive behavioural frameworks 

were identified emphasizing the perpetuating aspect to symptom maintenance in these 

conditions. These models were similar to those presented from the MTBI literature but 

have a growing empirical base to support suggested interactions between variables.  
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There has also been increasing research in the general health arena focusing on 

patient‟s perceptions of their illness and symptoms and these constructs might be 

relevant to understanding MTBI outcomes. One of the more influential of the self 

regulation models is Leventhal‟s CSM and components of the CSM (illness perceptions, 

distress and coping) have been examined across a wide range of health conditions. This 

research has demonstrated logical inter-relationships between components of the CSM 

consistent with the model and further, research examining dimensions of the CSM have 

shown these to have associations with and to be predictive of, health outcomes across 

various illness groups. Illness perceptions and coping have not been systematically 

explored in MTBI. The one study available that has examined components of the CSM 

in a MTBI sample was promising in suggesting that aspects of illness perceptions were 

predictive of outcome three months after injury. The integrated model of MTBI 

recovery presented in Figure 3.6 provides a hypothetical overview of how CSM 

constructs could potentially influence outcome and recovery trajectories after a MTBI. 

Research examining the processes and constructs in this model is required. 
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Chapter Four 

Aims and Study Hypotheses 

 

 

4.1. STUDY AIMS 

 

The previous chapters have summarised the evidence about potentially important 

factors influencing MTBI outcome and have demonstrated that there is no clear 

evidence about which or which combination of factors is most influential.  While there 

is some consensus that psychological variables become more prominent with the 

passage of time, the specific interactive processes or mechanisms underpinning these 

psychological variables have not been systematically investigated. The one previous 

study investigating injury perceptions based on Leventhal‟s CSM, and outcome after 

MTBI (59) showed a significant relationship between beliefs that MTBI symptoms had 

serious negative and enduring consequences, and persisting disability at three months 

following injury. Given this promising lead, the proposed research sought to develop 

and extend this preliminary work by expanding the time frame for follow-up to between 

six and nine months after injury in order to more clearly distinguish between those with 

and without persisting problems; and second, to explore whether different components 

of the CSM are associated with and predictive of clinical outcome. The specific 

research objectives are: 

 

1. To describe patient‟s perceptions of their MTBI using a quantitative measure of 

the core components of Leventhal‟s CSM.  

2. To examine to what extent core components of Leventhal‟s CSM (injury 

perceptions, coping, distress) are associated with and predictive of clinical 

outcomes at two key points following injury. These key points are a) within 

three months (time one) and b) six to nine months (time two) following a MTBI. 

3.  To investigate whether changes in injury perceptions, coping styles and distress 

are associated with different clinical outcomes six to nine months following 

injury. 
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4.2. STUDY HYPOTHESES 

 

4.2.1  Primary hypothesis 

 

H1: Core components of Leventhal‟s CSM at time one (i.e., illness perceptions, 

coping, distress) will predict clinical outcomes six to nine months after injury 

(time two). 

 

4.2.2  Secondary Hypotheses 

 

H2: Injury perceptions, coping and distress (i.e., core components of Leventhal‟s 

CSM) will be associated with different clinical outcomes (a) within three months 

(time one) and (b) six to nine months (time two) following a MTBI. 

 

H3: Changes in (a) injury perceptions, (b) coping and (c) distress (i.e., core 

components of Leventhal‟s CSM) will be associated with changes in clinical 

outcome between time one and time two (e.g., change from poor outcome at 

time one to good outcome at time two; change from good outcome at time one to 

poor outcome at time two). 

 

H4: There will be associations between demographic and injury variables and 

outcomes (a) within three months (time one) and (b) six to nine months (time 

two) following a MTBI. 
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Chapter Five 

Research Methods 

 

5.0 CHAPTER OUTLINE 

 

This chapter outlines the study methods. Information about the study design, sample 

description such as inclusion and exclusion criteria, and recruitment procedures are 

presented first. Next information about study measures and variables is explained and 

finally the approach to the statistical analyses is described.  

 

5.1  STUDY DESIGN 

 

This prospective observational cohort study with repeated measures, investigated the 

associations between components of Leventhal‟s CSM (illness perceptions, coping, 

psychological distress) (159-160), and MTBI outcome. Participant perceptions and 

understandings of their injury, along with their preferred coping styles and self reported 

levels of distress, were measured within three months following a MTBI (time one) and 

again six months later (time two). Univariate, bivariate and multivariate statistical 

analyses were used to evaluate the extent to which independent variables (CSM 

components, demographic and clinical variables) were associated with and predictive of 

clinical outcome at time one and then at time two. 

 

5.2 SAMPLE SIZE 

 

Power analysis suggested that assuming an alpha of 0.05, two-tailed; a sample of 120 

participants (allowing for drop-out of 10-15%) would be sufficient to detect moderate 

hypothesised effects (e.g., effect sizes 0.3- 0.4).  
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5.3 SAMPLE DESCRIPTION 

 

Inclusion and exclusion criteria were developed to ensure that the study sample was 

clinically representative. This was in order that cases with complex histories often 

excluded from MTBI samples in the research literature could also be examined. For 

example, cases with current or past histories of psychiatric illness and substance abuse 

are often excluded; however, these are common comorbidities that are challenging in 

the clinical setting. Including these cases in MTBI study samples extends external 

validity and increases the clinical applicability of study findings. 

 

5.3.1  Application of MTBI diagnostic criteria 

 

For eligibility, potential participants had sustained a MTBI within the three months 

preceding recruitment into the study. The definition of MTBI was that recommended by 

the New Zealand Guidelines Group evidence based guideline for management of 

traumatic brain injury (1). This was based on that proposed by the WHO Collaborating 

Centre Task Force (20), and was as follows: 

 

MTBI is an acute brain injury resulting from mechanical energy to the head from 

external physical forces. Operational criteria for clinical identification include 

one or more of the following: 

1. Confusion or disorientation. 

2. Loss of consciousness (for 30 minutes or less). 

3. Post-traumatic amnesia (PTA) (less than 24 hours). 

4. Other transient neurological abnormalities such as focal neurological 

signs, seizure and intracranial lesion not requiring surgery. 

5. The Glasgow Coma Scale (GCS) (26) score should be 13 or greater, 30 

minutes after injury (or later upon presentation for healthcare). 

 

In addition these manifestations of MTBI must not be due to drugs, alcohol, 

medications, caused by other injuries (e.g., systemic injuries, facial injuries, or 

intubation), caused by other problems (e.g., psychological trauma, language 



 

 129 

barrier, co-existing medical conditions) or caused by penetrating cranio-cerebral 

injury (1, p 22).  

 

The above diagnostic criteria were applied by reviewing information in the 

clinical record and from participant self report. However it was anticipated that on 

occasion not all relevant acute injury marker information would be available (such as 

GCS score) and this was considered more likely when a potential participant had not 

presented to healthcare services at the time of injury and was later referred to the 

Concussion Clinic (CC) by the GP. In this situation the potential participant was eligible 

for study inclusion if the case history and injury mechanism were considered consistent 

with MTBI and/or other aspects of the diagnostic criteria could be verified. This 

decision was made by the researcher. 

 

Wherever available, GCS scores were included in data collection and the GCS 

score used was the first recorded GCS score post injury. In most cases this was at time 

of admission to the Christchurch Hospital Emergency Department (ED) but in some 

cases the GCS was first assessed by the ambulance team prior to arrival at hospital. To 

be eligible the GCS score had to be 13 or greater at the first assessment, provided this 

first assessment was not made within 30 minutes of the injury. In addition, the GCS 

score could not fall below 13 on any subsequent assessment during the hospital 

admission as this would suggest the TBI was outside the mild range of severity (see 

1.2.1). 

 

In most cases PTA was estimated retrospectively based on participant self 

report. Where possible, remarks in the hospital record regarding amnesia for any period 

around the time of the injury were taken into account in calculating an approximate 

duration of PTA. The only requirement for study inclusion was that PTA did not exceed 

24 hours and this is consistent with standard definitions of MTBI (20). However some 

definitions of MTBI specify gradations of MTBI severity in order to more closely 

examine associations between injury severity and outcome (25, 31, 36).  

 

There are two typical approaches to specifying gradations of MTBI severity. 

First, the GSC score is used and second, the 24 hour PTA limitation is refined. For 

example, the MTBI would be considered „very mild‟ if PTA was less than five minutes 
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and „mild‟ if PTA was more than five minutes but less than one hour (25). Accordingly, 

in order to enable close examination of any association between severity indicators 

(such as GCS and PTA) and outcomes, study participants were also requested to 

provide a more precise, albeit blunt and retrospective, estimate of PTA duration at the 

first study visit. They were asked to indicate whether they had any memory loss around 

the time of the injury, and if so whether they thought this was less than one hour, or 

greater than one hour but less than 24 hours.  

 

Although diagnostic criteria for MTBI can be met on the basis of PTA alone, it 

is noted in the research literature that estimation of PTA is unreliable particularly when 

this estimate is made retrospectively and by self report (33-34, 230). Accordingly 

participants were not included if self reported PTA was the only criterion used for 

determining MTBI, consistent with the approach suggested by King et al. (33). 

 

5.3.2  Inclusion and exclusion criteria 

 

Potential participants meeting the above diagnostic criteria also had to satisfy the 

following inclusion/exclusion criteria to be eligible for study participation: 

 

5.3.2a  Inclusion criteria: 

 

1. Aged 16 years or older. 

2. An adequate level of intellectual capacity and proficiency in English to 

participate in the study (as determined by the researcher). 

 

5.3.2b  Exclusion criteria: 

 

1. Previous history of severe TBI. Severe TBI was determined on the basis of 

available information regarding acute injury markers (duration of loss of 

consciousness, GCS if known, duration of PTA) (see Table 1.2).  If this 

information was not available, self reported information about injury history and 

rehabilitation was considered and the final decision regarding severity of 

previous injury was made by the researcher.  
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2. Co-morbid primary health condition such as cardiovascular disease, neurological 

disorder (e.g., stroke, degenerative disease, epilepsy) or substantive additional 

injuries sustained in same accident. These cases were excluded because the 

presence of these comorbidities might make it difficult for participants to 

discriminate between perceptions of brain injury related symptoms and 

symptoms attributable to other injuries or health conditions.  

 

Most of the potential participants contacted were residents in the Christchurch 

city area and/or the Canterbury region although out of region participants were not 

excluded as study measures could be completed by post and telephone. There was no 

upper limit for age.  A post hoc decision was made once recruitment had been initiated 

not to contact very elderly people living in rest homes or hospital level care facilities 

who had sustained a MTBI, for example from falling, and who had attended the 

Christchurch Hospital ED (see exemplars described below). The researcher made this 

decision on the basis of perceived burden of study participation to the potential 

participant and potential risk for loss to follow up. Typically these potential participants 

would have been excluded for multiple co-morbid health problems in any case. Figures 

5.1 and 5.2 demonstrate how the inclusion and exclusion criteria were applied. 

 

5.4 RECRUITMENT 

 

5.4.1.  Recruitment sites 

 

Previous MTBI research has raised concerns about selection bias when study 

participants are recruited from secondary clinics and services (54) although these 

„referred‟ cases are typically the cases that clinicians are most interested in 

understanding (38). Accordingly participants were recruited from two primary sites in 

Christchurch, New Zealand; a large public tertiary hospital (Christchurch Hospital) 

Emergency Department (ED) and a second public hospital (Burwood Hospital) 

outpatient Concussion Clinic (CC) which accepts referrals from the ED and community 

based primary health care providers such as GPs. This enabled recruitment and 

examination of both referred and non referred cases.  
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These recruitment sites are where people typically present or are referred after a 

MTBI however prior research has suggested that there is a significant proportion of 

people who sustain MTBI‟s who do not present to such health care services (22, 88). 

Accordingly early efforts also focused on identification of additional potential 

recruitment sites such as primary providers who may have contact with people early 

after a MTBI. These included the After-Hours Service in Christchurch and other 

community based providers such as clinical psychologists in private practice and 

physiotherapy clinics. There was also an opportunity to recruit from another Concussion 

Clinic in the Canterbury region that was being operated by an ACC funded provider in 

the community (albeit in competition for ACC funding with the Burwood CC). 

Unfortunately very few additional potential participants were referred to the researcher 

to be screened for eligibility from these community based sites despite frequent contacts 

by the researcher; efforts to recruit from these areas were eventually abandoned after 

several months.  

 

5.4.2 Concussion Clinic (CC) recruitment process 

 

The CC criteria for referral acceptance are evidence of a MTBI using the 

definition/criteria outlined above, and the referred patient must be aged 16 years or 

over. During the study recruitment period (February 2008 – July 2009) the usual 

process following acceptance into the clinic was that all cases were seen for an initial 

medical review to triage subsequent assessment and treatment needs. All cases were 

subsequently seen for a neuropsychological screening assessment and depending on 

identified rehabilitation needs, were referred for physiotherapy and/or occupational 

therapy assessments and treatment.  

 

The researcher screened all CC referrals for eligibility for participation in the 

study by reviewing referral and hospital file information at the time of referral 

acceptance into the clinic. Given that a MTBI was a prerequisite for clinic acceptance, 

the main excluding factor for this group at this point was having sustained an injury 

more than three months prior to referral. Figure 5.1 and exemplars below demonstrate 

how potential participants were identified.  
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At first clinical contact (usually the medical review) eligible participants were 

asked by the assessing clinician if they would be interested in being contacted about the 

study. If interested they were given an abbreviated information sheet to take away 

(Appendix B2) and were later contacted by the researcher, either by phone or at their 

next clinic visit. At this follow up contact the potential participant was given more 

information about the study and also given an opportunity to ask questions about 

participating in the study. The researcher also asked additional screening questions 

regarding study exclusion criteria (such as whether there had been a past history of 

severe TBI). Potential participants were then given a more comprehensive information 

sheet to read before being invited to participate (Appendix B2). Those who agreed to 

take part were recruited (see consent process 5.4.4) and given a choice to complete the 

questionnaire booklet by mail or to make an appointment to complete this in a face to 

face session with the researcher. 
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Figure 5.1: Concussion Clinic decision flow chart regarding evaluation of eligibility for 

study inclusion.  

Referral received and accepted by Burwood Concussion 

Clinic. 

 

Age 16 years or over 

Acute injury markers suggestive of MTBI (any of these): 

 Glasgow Coma Scale score 13, 14, or 15 

 Amnesia < 24 hours  

 Loss of consciousness < 30 minutes 

 Confusion not related to alcohol or drug 

intoxication 

 Focal neurological signs 

 Intra-cranial lesion detected that does not require 

surgical intervention. 

Contact if no obvious 

additional excluding 

factors such as other 

neurological condition 

(dementia, epilepsy) or 

other significant health 

problems, language 

issues and so on. 

But: if none of these 

consider contacting if 

symptoms suggestive of 

concussion such as 

dizziness, headaches, visual 

disturbances, cognitive 

impairment, confusion were 

immediately evident, or 

diagnosis of concussion 

given to the patient. 

STOP 
(If injury 

occurred 

more than 

3 months 

ago) 

STOP 
(If under 16) 

STOP 
(If none of 

these or if 

injury too 

severe) 
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5.4.2a  Concussion Clinic case exemplars  

 

Eligible case: 

 

Case 1: 

Female aged 47 involved in a motor vehicle accident with brief witnessed loss of 

consciousness (< 5 minutes) and amnesia for the accident (PTA) estimated 

retrospectively to be approximately six hours. No GCS score was available. No other 

injuries were sustained in the accident. 

Persisting marked post concussion symptoms (headaches, fatigue, dizziness, and 

subjective cognitive problems, irritability) and difficulty returning to work because of 

these led to presentation to the GP and then referral to CC. She was seen in the CC 68 

days following injury. 

 

Comment:  

Eligible (even in absence of GCS score). 

 

Ineligible cases: 

 

Case 1:  

Male aged 78 with fall involving loss of consciousness of approximately 10 minutes, 

amnesia for the accident estimated as approximately 12 hours and GCS 14 on 

presentation to healthcare services (ED). Post concussion symptoms persisted 

(headaches, cognitive problems, fatigue, and irritability) and the patient presented to the 

GP who subsequently referred to CC. He was seen in CC five months following fall. 

 

Comment:  

Met inclusion criteria for MTBI but excluded on the basis of time since injury 

exceeding three months. 

 

Case 2: 

Female aged 17 involved in a motor vehicle accident as a passenger with documented 

loss of consciousness of unknown duration but estimated in the clinical record to have 

been less than 15 minutes. Amnesia for the accident was reported as less than 24 hours. 
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GCS 15 noted on ambulance record. The patient also sustained a significant neck injury 

in the accident requiring follow up by the Spinal team. She was referred to CC four 

months following injury by her GP because of persisting post concussion symptoms 

(headaches, fatigue, problems concentrating at school, irritability, increased anxiety). 

 

Comment: 

Met diagnostic criteria for MTBI but excluded on basis of time post injury exceeding 

three months and having sustained other significant injuries in same accident. 

 

5.4.3  Emergency Department (ED) recruitment process 

 

The ED documentation process in place at the time of study recruitment was that ED 

clinicians completed an „initial work-up‟ sheet for each patient seen in the department. 

These sheets were retained for up to seven days and stored alphabetically in folders kept 

in the main ED administration area before being sent to Clinical Records for filing in 

the patient‟s clinical record. This documentation was accessed by the researcher during 

the period of study recruitment to identify potential study participants. The initial work-

up sheets were reviewed on a regular basis, usually every two to three days. These 

work-up sheets documented the presenting complaint, results of the initial examination 

and any subsequent tests or investigations, the working diagnosis and recommendations. 

If the ambulance team were involved the ambulance record was kept with these notes. 

Some cases were probably missed by this process because of missing records, for 

example if the patient had been transferred to another ward or department the ED work-

up sheet usually went with the patient. On occasion these patients were subsequently 

captured if the receiving ward or department identified concussion symptoms and 

referred the patient to the CC or the patient subsequently presented to the GP and was 

referred to the CC.  

 

Eligible participants were sent a letter by the researcher (Appendix B4) with 

information about the study. An abbreviated information sheet (Appendix B2) was 

included. The potential participant was informed in this letter that they would be 

contacted by phone over the next few days to ask if they would be interested in 

participating in the study. They were also informed that they would have an opportunity 
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to ask more questions about participating at that time. The process for gaining 

participant consent is described below (see 5.4.4). 

 

Information recorded on the ED work-up sheets was highly variable with regard 

to accuracy of contact information and where and how injury details were recorded. 

This affected efficient triage of potential cases. Accordingly a post hoc process was 

developed to standardise ED recruitment (see Figure 5.2) to ensure that potential 

participants were being identified in a systematic way. This process was introduced 

after a month of ED recruiting and used from November 2008 until the end of active 

recruitment (July 2009). Exemplars below demonstrate application of this process. Data 

collected from the ED work-up sheet were recorded on data collection forms (Appendix 

B3). 
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Figure 5.2:  Emergency Department decision flow chart regarding evaluation of 

eligibility for study inclusion. 

 

Potential injury to head noted on work-up sheet e.g.: 

 Head injury (or variant) 

 Facial injuries/ lacerations (or variant) 

 Motor vehicle accident or other traffic related 
accident 

 Head knock 

 Fall 

 Concussion 

 Assault 

Age 16 years or over 

Acute injury markers suggestive of MTBI (any of these): 

 Glasgow Coma Scale score 13, 14 or 15 

 Amnesia < 24 hours  

 Loss of consciousness < 30 minutes 

 Confusion not related to alcohol or drug 

intoxication 

 Focal neurological signs 

 Intra-cranial lesion detected that does not require 

surgical intervention. 

Contact if no obvious 

additional excluding 

factors such as other 

neurological condition 

(dementia, epilepsy) 

or other significant 

health problems, 

language issues and so 
on. 

If none of these consider 

contacting if symptoms 

suggestive of concussion 

documented such as 

dizziness, headaches, visual 

disturbances, cognitive 

impairment or referral 

made to Concussion Clinic. 

STOP 
(If no 

indication 

of head 

trauma) 

STOP 
(If under16) 

STOP 
(If none of 

these) 
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5.4.3a  Emergency Department case exemplars  

 

Eligible case: 

 

Case 1: 

Male aged 32 with sports related injury presenting to ED three days after injury. He 

reported no loss of consciousness or amnesia but had felt “dazed and stunned.” 

Symptoms suggestive of concussion were documented including dizziness, blurred 

vision, severe headache, irritability. GCS score was 15 on presentation to the ED. He 

was assessed in the ED and given a diagnosis of concussion. 

 

Comment:  

Eligible on the basis of both signs of MTBI on presentation to the healthcare service 

shortly after injury, and diagnosis of concussion made by the assessing clinician.  

 

Ineligible cases: 

 

Case 1:  

Male aged 21 presenting to ED following an alleged assault. The ED record 

documented a very high level of intoxication (alcohol) at time of presentation. GCS 

noted to be 14 on arrival at the ED and the patient reported amnesia for the assault. He 

was observed by ED staff to be confused. 

 

Comment:  

Likely met diagnostic criteria for MTBI but difficult to evaluate given high level of 

alcohol intoxication. This case was excluded on the basis of diagnostic uncertainty 

resulting from the confounding influence of alcohol intoxication. 

 

Case 2:  

Male aged 81 presenting to ED following a fall. He was resident in a local Rest 

Home. GCS was assessed to be 13 on arrival at the ED. He had no recall for the fall 

and was confused. Notes documented a diagnosis of vascular dementia and 

cerebrovascular accident (CVA). 
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Comment:  

Likely met diagnostic criteria for MTBI but this case was excluded on the basis of 

significant confounding pre-existing health conditions (dementia, CVA). 

 

Case 3:  

Female aged 92, presenting to ED following a fall. She was a resident in a local Rest 

Home and demonstrated difficulties with mobility, hearing and vision. File notes 

documented a brief/transient loss of consciousness and amnesia for the fall (< 24 

hours). She presented to the assessing clinician as vague and confused.  

 

Comment:  

This patient likely met diagnostic criteria for MTBI but was excluded on the basis of 

infirmity.  

 

5.4.4 Consent 

 

Written consent to participate in the study was required from every participant 

(Appendix B1). All potential participants had been given or sent a brief information 

sheet about the study (Appendix B2) before being contacted by the researcher. 

Informed consent was completed by participants after they had been offered time to 

discuss the requirements of the study and had an opportunity to ask questions about 

participating.  

 

For those participants recruited into the study through face to face contact with 

the researcher, the procedure was as follows. Potential participants who had agreed to 

be contacted by the researcher were approached (e.g., at a follow up clinic 

appointment) and asked if they had received and read the brief information sheet. If 

they had, they were asked if they had any further questions about the study. If they 

had not read the information sheet the purpose and requirements of the study were 

summarised by the researcher and they were asked if they had any further questions. 

If additional screening questions did not reveal any reasons for exclusion, they were 

invited to participate in the study. They were not required to complete the consent 

form at this point so that they had adequate time to consider whether or not they 

wished to participate. Participants were given the choice of attending an appointment 
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with the researcher to complete the consent process and study questionnaires, or to 

complete the consent form and questionnaires by mail or during a telephone session 

with the researcher.  

 

For potential participants electing to attend an appointment for the first study 

visit, information about the study was reviewed again at this time and they were given 

a more comprehensive sheet of information about the study (Appendix B2). They 

were asked to read this and the information contained in this handout was reviewed 

until the researcher was satisfied that the participant understood study requirements. 

Particular emphasis was given to issues of confidentiality and that participants 

understood they would be free to withdraw from the study at any time and that 

participation in, or withdrawal from, the study would not have any implications for 

future healthcare in relation to their injury. If agreeing to participate the consent form 

was signed by the participant and then the study questionnaires (Appendix C) were 

completed.  

 

For potential participants who were contacted by phone and/or who preferred 

to participate by mail the procedure was as follows. They were asked during the first 

phone contact if they had received and read the brief information sheet about the 

study. If they had, they were asked if they had any further questions about the study. 

If they had not, the purpose and requirements of the study were summarised and they 

were asked if they had any further questions. If additional screening questions did not 

reveal any reasons for exclusion, they were invited to participate in the study. Those 

agreeing to participate but preferring to do this by mail were sent a pack containing a 

further and more comprehensive information sheet about the study (Appendix B2), 

the consent form (Appendix B1), the study questionnaire booklet (Appendix C1) and 

a stamped and addressed envelope to return study documents. They were asked to 

read the information sheet before filling out the consent form and questionnaire 

booklets. These instructions were repeated in writing and attached as a note to the 

front of the questionnaire packs. They were reminded that they could contact the 

researcher if they had any further questions and were given the researcher‟s contact 

information again. 
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There were no difficulties with the consent process and all participants who 

returned their questionnaires by mail returned the consent form. A signed consent 

form is held with the completed questionnaires for every participant.  

 

5.4.5  Introduction of recruitment sites 

 

Recruitment began in December 2007 with a pilot of ten participants recruited from 

the CC to test the process and the questionnaire booklet for ease of completion and 

participant burden. Pilot participant data were subsequently included in the study 

analyses because only minor grammatical and formatting changes to the questionnaire 

booklet were made following pilot participant feedback. Recruitment proper began at 

the CC in February 2008.   In October 2008 recruitment from the ED was added to the 

process and the resulting recruitment rate doubled for the remaining recruitment 

period.  

 

It was anticipated that 18 months of recruitment would be required to achieve 

the study target of 120 participants and this estimate was based on recruitment and 

referral rates identified from previous Christchurch based MTBI studies (57, 70, 82, 

231). An a priori decision was made to continue with recruitment until the required 

target was reached even if this resulted in recruitment extending beyond the initial 

timeframe estimates (within reason). As recruitment progressed and it became evident 

that the initial study target would be met within 18 months, a decision was made to 

continue with recruitment for the planned 18 month timeframe even if the target of 

120 participants was exceeded. A summary of recruitment progress is shown in 

Appendix B3 (Table B1).  Active recruitment for the study ceased in July 2009 in line 

with the projected study timeline which allowed for completion of study follow up 

visits by February 2010.  

 

5.5 PROCEDURE 

 

Participants were invited to fill out five short questionnaires presented in booklet 

format at two time points: at recruitment into the study and again six months later.  
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5.5.1  Time one: recruitment (i.e., within three months of injury) 

 

At the first study visit participants completed questions seeking demographic, injury 

and medical history information (see Appendix C1). The five questionnaires followed 

in booklet format and most participants who attended in person took 30 to 45 minutes 

to complete this (see section 5.6 for more detailed information about study 

measures/questionnaires). A $10 grocery voucher was given to participants at the 

completion of the study visit (see 5.9). 

 

The order of questionnaires in the booklet was counterbalanced to minimise 

questionnaire fatigue. Accordingly there were two versions of the booklet. In version 

one the order of the questionnaires was the Rivermead Post Concussion Symptoms 

Questionnaire (RPQ: 66); Rivermead Head Injury Follow Up Questionnaire 

(RHIFUQ: 79); Brief COPE (227); Hospital Anxiety and Depression Scale (HADS: 

232); Illness Perception Questionnaire-Revised (IPQ-R: 212). In version two the order 

was IPQ-R; HADS; Brief COPE; RPQ; RHIFUQ. The versions were allocated to 

participants using a computer generated random number sequence. 

 

Those participants who elected to complete study visits by mail were sent a 

pack containing study documents as described above (5.4.4). Grocery vouchers of $10 

were initially included in these packs (see point 5.9) but as some participants did not 

return their questionnaires a change in procedure was initiated early in the recruitment 

period. Vouchers were sent out to participants on receipt of completed questionnaires 

with a brief note attached thanking them for their participation in the study. 

 

5.5.2  Time two: follow-up (i.e., six months following time one) 

 

Participants were sent a letter six months following the first study visit (Appendix B4) 

to remind them about the study. The researcher then contacted each participant by 

phone within one week of sending out the reminder letter. Participants were offered a 

face-to-face session with the researcher to complete the second study visit or 

alternatively they could complete the questionnaire booklet by mail or over the phone 

with the researcher. Participants electing to complete the questionnaires by mail were 

sent a pack containing the study questionnaire booklet together with a stamped and 
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addressed envelope for returning the completed booklet. A short cover letter was 

included thanking them for their participation. As for visit one, $10 grocery vouchers 

were sent out to participants on receipt of completed questionnaires with a brief note 

attached thanking them for their participation in the study. 

 

The questionnaire booklets for study follow ups (Appendix C2) included a 

brief section at the beginning to update medical and injury history (e.g., compensation 

status, new health problems and information about any treatment for their MTBI). As 

for time one, two versions of the booklet were used (see 5.5.1 above). If a participant 

received version one of the questionnaire booklet at time one then they received 

version one at follow up.  

 

The wording of items in the IPQ-R were amended slightly for time two in 

order to depersonalise the reference to injury symptoms without changing the 

underlying content and constructs being measured by items (for example, IP31 “My 

head injury symptoms are very unpredictable” was changed to “Head injury 

symptoms are very unpredictable”). This was because it was anticipated (based on 

recovery trajectory data from previous research) that many participants would or 

should have achieved a full recovery by time two (2, 8). In this situation tapping 

participant beliefs about their recent injury was the goal and it was considered that the 

original wordings may confuse participants who no longer had any symptoms from 

their recent injury. 

 

5.5.3  Procedural issues arising during study participation 

 

A proportion of participants agreeing to complete study documents and questionnaires 

by mail did not return their questionnaires (see Figure 6.1). These participants were 

contacted by phone three times over the following month to encourage and remind 

them about the study. A small number of participants said when contacted they had 

not received the study pack or had lost their forms and these participants were sent 

another study pack. After three reminders the researcher decided that participants 

failing to return their questionnaires were electing by their actions, to withdraw from 

the study. Those who after agreeing to participate in the study did not return their 
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questionnaires at time one, were not contacted at time two because these participants 

were deemed withdrawn from the study. 

 

There were four participants recruited from the ED who presented at time one 

with significant ongoing symptoms and distress associated with their recent MTBI 

and who had not been referred for or accessed follow up healthcare. These 

participants were referred by the researcher to the CC for assessment and treatment 

after discussing this option directly with the participant.  

 

One participant reported that he wished to participate in the study and had a 

significant reading disability. This participant met study inclusion criteria and was not 

excluded on the basis of his reading disability. He completed the study consent form 

and questionnaire booklet in a face to face session with the researcher and all 

information was read out for him so that he could make his responses. 

 

Some participants appeared to have difficulty with the wording of some of the 

questionnaire items, particularly the negatively worded items from the IPQ-R (212). 

For participants completing questionnaires face to face the researcher was able to help 

the participant by paraphrasing the question. For those participants completing 

questionnaires by mail these items were sometimes not answered or an ambiguous 

response was offered (e.g., “neither agree nor disagree”). One participant withdrew 

from the study after time one because she said she found the questionnaires too 

difficult and confusing to complete. 

 

5.6 DESCRIPTION OF VARIABLES AND MEASURES 

 

5.6.1.  Study variables 

 

Demographic, injury and medical history information documented in the hospital file 

as part of routine hospital care was collected as follows: age, gender, ethnicity, 

highest level of education, employment and compensation status; injury severity 

indicators such as GCS score, duration of PTA, imaging results (MRI/CT) if 



 

 146 

available, other injuries sustained concurrently with MTBI; history of current or 

previous psychiatric illness, substance use, medical history.  

 

This information was collected and noted on a data collection form (Appendix 

B3) through a combination of review of the clinical record and from participant 

responses in the questionnaire booklets (Appendix C). This information was not 

always complete for every participant, either because participants neglected to 

respond to some items in the questionnaire booklet or information was not available 

in the clinical record. Management of missing data is discussed in the statistical 

analyses section (5.8.1). 

 

5.6.1a  Pre-injury or demographic variables 

 

In addition to age and gender the following demographic variables were collected. 

 

Ethnicity 

 

The current study was conducted in the New Zealand setting and accordingly, 

ethnicity information applicable to the study context was collected. Information about 

ethnicity was collected from participants using the 2006 New Zealand Census 

ethnicity question (233) (Appendix C1). This is the preferred method for identifying 

patient ethnicity in New Zealand health and research settings.  

 

Education 

 

Education information was collected from participants by asking them to identify 

their highest educational qualification (Appendix C1). This enabled the education 

variable to be treated as a categorical variable to more closely examine associations 

between education and outcome (see 2.2.1d for discussion). 

 

Previous psychiatric illness 

 

Participants were asked if they had ever required treatment prior to their injury for a 

mental health problem such as depression, anxiety, or other emotional problems 
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(Appendix C1). On occasion this information was also recorded in the clinical 

records.  

 

Current psychiatric diagnosis 

 

Participants were asked if they had or were being treated for any current non-injury 

related health conditions including mental health problems such as depression and 

anxiety (Appendix C1). On occasion this information was also available in the clinical 

record. 

 

Substance use  

 

Hazardous use of alcohol and other recreational substances was determined using a 

method similar to that described by Meares et al. (234). This was based on five 

questions from the Alcohol Use Disorders Identification Test (AUDIT: 235) which is 

a 10-item questionnaire screening for hazardous alcohol use and possible dependence. 

The items of the AUDIT included in the current study asked the respondent to rate the 

frequency of drinking or use of other recreational substances, the typical quantity of 

drinking on a usual day and the frequency of heavy drinking (that is, frequency of 

consuming six or more standard drinks on one occasion). A hazardous level of 

drinking was defined as consuming alcohol two-three times a week or more and 

consuming six standard drinks or more on a usual day of drinking (Appendix C for 

specific substance use questions). 

 

Previous MTBI 

 

Participants were asked if they had ever suffered a head injury before and if so they 

were asked for more information to enable some review of injury severity and clinical 

relevance. They were asked how old they were and if they required hospital treatment 

or admission. If they were admitted into hospital they were asked for how long 

(Appendix C1).  
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5.6.1b  Peri-injury or clinical variables 

 

Glasgow Coma Scale (GCS) score  

 

GCS scores were collected from the clinical record when this was recorded (see 5.3.1 

for a description of how injury severity criteria were applied). 

 

Loss of consciousness (LOC) 

 

The presence and duration of LOC was based on participant self report (Appendix 

C1) and where possible this information was also retrieved from the clinical record 

(e.g., ambulance sheet, ED notes) (see 5.3.1 for a description of how this information 

was collected). 

 

Post Traumatic Amnesia (PTA) duration 

 

Participants were asked to estimate the duration (if any) of PTA (Appendix C1). The 

clinical record was checked for any reference to memory loss or amnesia at the time 

of the injury. See 5.3.1 for a description of how this information was collected.  

 

Imaging results 

 

If CT or MRI scanning had been undertaken at time of injury the results were 

retrieved from the clinical record. Participants were also asked if they had any x-rays 

or scans at the time of their injury and if so, they were asked to provide information 

about the results (Appendix C1).  

 

Compensation status  

 

Participants were asked if they were experiencing any problems with their injury 

insurance claim. If so they were asked to provide more information. As discussed in 

2.2.3 significant compensation and litigation issues were not expected early following 

injury given the study context. However a question about compensation status was 
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included because associations between compensation issues and outcome have been 

consistently reported in the wider MTBI research.  

 

5.6.1c. Post-injury psychological measures 

 

The following measures (Appendix C) were selected as they assessed specific 

components of Leventhal‟s CSM (independent variables) or were related to clinical 

outcome after MTBI (dependent variables). The independent measures were the IPQ-

R, the Brief COPE and the HADS. The dependent measures were the RPQ and 

RHIFUQ. 

 

The Illness Perception Questionnaire – Revised (IPQ-R: 212).  

 

The Illness Perceptions Questionnaire (IPQ) was originally developed by Weinman et 

al. (211) as a quantitative measure of the five components of illness representations 

described in Leventhal‟s CSM (i.e., identity, consequences, timeline, control/cure, 

cause). The IPQ was improved psychometrically by Moss-Morris et al. (212) and the 

resulting revised questionnaire (IPQ-R) was expanded to include cyclical timeline 

perceptions, beliefs about illness coherence and emotional responses to symptoms and 

illness, as well as a greater range of available causal attributions.  

 

The IPQ-R has three separate sections. First, the Identity Scale lists 14 

symptoms common to many illnesses and requires the respondent to endorse 

symptoms attributable to their injury or illness by indicating (yes/no) if they had 

experienced the symptom since their illness and then whether or not they believed the 

symptom was related to their condition. Moss-Morris et al. suggested that the dual 

aspect to the Identity Scale allows the concept of illness identity to be separated from 

the process of somatisation. Second, the main illness perceptions or Beliefs Scale 

consists of 38 items making up seven subscales, assessing beliefs about acute, chronic 

and cyclic timelines (perceived duration and course of illness), consequences 

(expected outcomes), perceived control of illness (by personal actions and by 

treatment), illness coherence (degree to which the illness can be understood), and 

emotional representations (emotional reactions to the illness). The third scale (Causal 

Attributions Scale) includes 18 possible illness causes. The Beliefs Scale and the 
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Causal Attributions Scale ask the respondent to rate their agreement with statements 

about symptom beliefs and cause on a 5-point Likert scale: “strongly disagree,” 

“disagree,” “neither agree nor disagree,” “agree,” and “strongly agree”.  

 

The authors of both the IPQ and IPQ-R have encouraged these measures to be 

adapted to suit different health conditions. Accordingly, the IPQ-R was modified for 

MTBI for this study by changing the word “illness” to “head injury” and “symptoms 

of my illness” to “symptoms from my head injury”. Four additional symptoms 

(memory problems, concentration problems, irritability, and balance problems) were 

added to the original 14 Identity Scale items to ensure that most symptoms commonly 

reported after MTBI were included. Other common symptoms after MTBI such as 

fatigue, headaches, dizziness, and sleep problems were already included in the 

original IPQ-R Identity Scale. The Causal Attributions Scale was unaltered and 

respondents were asked to consider the perceived causes of their symptoms as distinct 

from causes of their injury. 

 

There appears to be only one other study that has used the IPQ-R with MTBI 

participants (59). Accordingly there is no information about the psychometric 

properties of the IPQ-R in MTBI although such analyses have been conducted with 

the IPQ-R in other patient populations (201, 216, 236-238).  

 

The Brief COPE (227).  

 

This questionnaire is low on participant burden, assesses coping responses and has 

been used in a number of health studies. The Brief COPE provided a measure of the 

coping component of the CSM and is a modified and shortened version of the 60 item 

COPE Inventory developed by Carver and colleagues (220) to assess different coping 

strategies. Carver suggested that questionnaire items should be modified to suit the 

research question and patient population and the wording of items adjusted depending 

on whether the researcher wishes to assess dispositional or situational coping. For the 

present study the questions were worded to assess dispositional coping and the 

instructions were modified to encourage participants to consider what they would 

usually do in response to stressful situations rather than what they may have been 

doing to cope with their recent injury.  
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Responses were scored on a four point Likert scale ranging from “I usually 

don‟t do this at all” through to “I usually do this a lot.” Scores for each subscale range 

from 2 to 8, with higher scores indicating more frequent use of the specified coping 

strategy. The Brief COPE forms 14 two-item subscales and factor analyses suggest 

two and three dimension scores can also be reliably derived (239-240). Accordingly 

three dimension scores were calculated from participant responses on the Brief COPE 

(approach, avoidance, social coping styles), as described in Snell et al. (240) (see 

Appendix A). 

 

The Hospital Anxiety and Depression Scale (HADS: 232).  

 

Research suggests that the HADS has utility as a measure of anxiety, depression and 

psychological distress following TBI (1, 241). The HADS consists of seven items 

measuring anxiety symptoms and seven measuring depressive symptoms with each 

item rated on a four point scale, ranging from zero to three. The seven items in each 

subscale are summed and total scores for each subscale range from zero to 21, 

characterised as normal (0 to 7), mild (8 to 10), moderate (11 to 14) or severe (15 to 

21).  

 

The Rivermead Postconcussion Symptoms Questionnaire (RPQ: 66) 

 

This is a self report symptom inventory comprising 16 common symptoms following 

MTBI. Participants rated the presence and problem status of 16 possible post 

concussional symptoms on a scale of zero to four compared with premorbid status (0 

= not experienced at all; 1 = no more of a problem than before the injury; 2 = a mild 

problem; 3 = a moderate problem; 4 = a severe problem).  

 

Scores from the RPQ were calculated in two ways for the present study. First a 

total score was calculated for each participant and this was the sum of all item scores 

greater than or equal to two, in accord with that recommended by the questionnaire 

developers. In addition, because factor analyses of the RPQ (58, 62, 67-69) 

consistently identify that three general factors (somatic, cognitive and emotional) can 

be derived from the scale; these three domain scores were calculated to define an 

overall outcome indicator (see 5.7 below). Somatic symptoms from the RPQ were 
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headaches, feelings of dizziness, nausea and vomiting, noise sensitivity, sleep 

disturbance, light sensitivity, double vision. Cognitive symptoms were 

forgetfulness/poor memory, poor concentration and taking longer to think. Emotional 

symptoms were being irritable or easily angered, feeling depressed or tearful, feeling 

frustrated or impatient, consistent with that described by previous research (64).  

 

The Rivermead Head Injury Follow Up Questionnaire (RHIFUQ: 79)  

 

This questionnaire measures functional and social outcomes following TBI. 

Participants score perceived injury related change on ten items of everyday activities 

and aspects of participation such as work, leisure and social interaction. Participants 

were asked to rate change on a scale of zero to four compared with before their injury 

(0 = no change; 1 = no change, but more difficult; 2 = a mild change; 3 = a moderate 

change; 4 = a very marked change). A total score for the RHIFUQ was calculated for 

each participant by summing the 10 item scores. 

 

5.7 DEFINITION OF OUTCOME 

 

Based on identified concerns about over-estimation of PCS when outcome is defined 

by symptoms alone (see 1.3), a conservative approach to defining outcome was used 

evaluating both symptom load and indication of change in levels of activity and 

participation consequent on the MTBI. Outcome was defined dichotomously (good 

outcome/poor outcome). Poor outcome required the following: 

 

1. Meets criteria for PCS (ICD-10 criteria) using the RPQ, operationally defined 

as a score of two or more on any symptom within each of the three domains 

(cognitive, emotional, somatic); and 

2. Notable problems with activities and participation using RHIFUQ using the 

criterion cut-off defined by Heitger et al. (70), which is a total scale score of 

eight or higher, with a score of two or higher on at least one item; and 

3. Negative change in work/employment status since the injury. That is, yes to 

either “I am still off work or study because of my injury” or “I am back at 

work or study but still on reduced hours,” following Stulemeijer et al. (65). 



 

 153 

5.8 STATISTICAL ANALYSES 

 

5.8.1  Data integrity 

 

Data were entered by the researcher onto an Excel spreadsheet and then these were 

transferred to SPSSv16.0 for Windows for analysis. Data integrity was checked 

regularly using frequencies and range information to check for „out of range‟ scores 

and errors during the data entry process.  

 

Missing data were handled as follows. First, given that most participants 

provided full data sets and there was only a small amount of missing data the SPSS 

default procedure (list-wise deletion) was the primary approach to handling missing 

data in the analyses. This has been recommended as an appropriate and direct method 

with few missing data (98, 242). Second, imputing values for missing data was done 

where appropriate. For example, a small number of cases had missing GCS 

information and a GCS of 15 was allocated if it was clear that this was consistent with 

available injury information (such as no or transient LOC, brief or no PTA). 

 

5.8.2  Management of variables 

 

All demographic variables except age were coded as categorical variables as were all 

injury severity indicators (e.g., LOC, GCS, PTA, injury cause). Recruitment site was 

also coded as a categorical variable. Continuous variables included days post injury 

and all psychological measures.  

 

5.8.3  Factor analyses of IPQ-R and Brief COPE  

 

There are few studies that have used measures of injury perceptions and coping in 

MTBI research and there is no information in the literature regarding the 

psychometric properties of measures of these constructs in this patient population. 

Accordingly exploratory factor analyses (EFA) were conducted of the IPQ-R and the 

Brief COPE (240, 243) to evaluate the applicability of these measures for MTBI 
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research and to guide interpretation of study results. The methods and results for the 

factor analyses are described and discussed in Appendix A. 

 

In summary, the results of the EFA for the IPQ-R produced a factor structure 

for the Beliefs Scale that was very similar to the structure reported for the original 

scale. However two of the Beliefs subscales (Personal Control and Treatment Control) 

and the Causal Scale were less stable and these require minor refinement before they 

could be used confidently in the MTBI population. More research is required to 

confirm these results. Accordingly, and in order to remain consistent with and 

facilitate comparisons between research using the IPQ-R in other patient populations, 

the original subscales were used for the analyses of the main study results rather than 

factors derived from the EFA.  

 

In order to facilitate comparisons with research using the Brief COPE in other 

patient populations the original 14 subscales of the Brief COPE were used in the 

analyses for the main study results. However given concerns regarding internal 

consistency for the some of these subscales (see Appendix A), the three dimension 

scores derived from the EFA were also included to review the utility of these broad 

coping dimensions. Further, the three dimension scores and not the 14 original 

subscales were preferred for the regression analyses considering the number of 

independent variables in the study and the ratio of variables to cases for this type of 

analysis (Munro, 2005). 

 

5.8.4  Analyses of Main Results 

 

A 2-tailed p < 0.05 was used to evaluate statistical significance of the results.  

 

5.8.4a  Descriptives 

 

Descriptive statistics were used to describe the demographic, health and psychometric 

features of participants (mean, standard deviation, frequencies). 
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5.8.4b  Univariate and bivariate analyses 

 

Univariate statistical tests were used to assess the relationships between demographic, 

clinical and psychological measures, and outcome (Chi-square tests for categorical 

variables, independent sample t-tests and paired samples t-tests for continuous 

variables). Recruitment site was also treated as a grouping variable to determine 

whether there were any differences between cases referred from the ED and the CC. 

Effect sizes (ES) were calculated for significant results using Cohen‟s rules for 

interpretation (98). These are that for Chi square a small unstandardised ES difference 

= 0.1, moderate = 0.3, and large = 0.5; and for t-test a small standardised ES (Cohen‟s 

d) = 0.2, moderate = 0.5, and a large effect = 0.8 to infinity.  

 

Pearson‟s correlation coefficients were calculated to examine relationships 

between psychological measures. 

 

5.8.4c  Multivariate analyses 

 

Multivariate analyses (binary logistic and linear regressions) were used to assess how 

well the independent variables (injury perceptions as measured by the IPQ-R; coping 

as measured by the Brief COPE; distress as measured by the HADS; demographic and 

injury variables) explained variations in the dependent variable (poor MTBI 

outcome).  

 

The RPQ and RHIFUQ scores were both used to define outcome for this 

study, and therefore these measures were not included in any of the logistic regression 

analyses.  

 

i) Time one analyses 

 

For the logistic regression analyses outcome was dichotomously defined (good/poor) 

as described. An approach used in previous research (65, 244) was employed to 

manage the independent variables. This was that first, variables were grouped into 

three initial clusters as follows: demographic or pre-injury variables (age, gender, 

ethnicity, highest educational qualification, psychiatric history, hazardous use of 
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alcohol, previous history of TBI); peri-injury variables (LOC, GCS score, PTA, 

pathology evident on imaging, other injuries sustained in same accident, injury cause, 

days post injury at recruitment, compensation problems, current psychiatric 

diagnosis); and post injury variables (HADS subscale scores, IPQ-R scales/subscales 

and Brief COPE subscales). Second, univariate tests (Chi square and independent 

sample t–tests) identified the extent to which independent variables within each 

cluster were associated with the dependent variable. Statistically significant variables 

(p ≤ 0.1) from each cluster were retained. Third, a series of multivariate analyses 

(binary logistic regression) then assessed the extent to which the significant 

independent variables were predictive of outcome.  

  

Because high collinearity between the various psychological measures was 

anticipated, a post hoc decision was made to evaluate the individual contribution of 

statistically significant scale and subscale scores from the psychological measures 

(IPQ-R; HADS; Brief COPE) on a base regression model of retained significant 

demographic and injury/clinical variables. The measures were added individually and 

the effects on the base regression model were examined and ranked on the basis of the 

odds ratios. Second, a cluster analysis approach to examining CSM constructs was 

used. This has been suggested as a means of addressing collinearity problems with the 

IPQ-R (209, 245). An iterative partitioning method (K-means cluster analysis) was 

used to combine cases into clusters based on baseline scores from psychological 

measures (IPQ-R, Brief COPE, HADS, RPQ, and RHIFUQ). The number of clusters 

was specified a priori (number of clusters = 2) and this was based on first examining 

results of a hierarchical cluster analysis, as recommended by Clatworthy, Buick, 

Hankins, Weinman and Horne (246). The K-means cluster analysis method has been 

reported as appropriate for illness perception research (247). The relationship between 

the resulting cluster groups and clinical outcomes (time one and time two) were then 

examined using cross-tabulation (Chi square). 

 

ii) Time two analyses 

 

A similar approach to that described above for time one analyses was taken to 

analysis of time two data. For the logistic regression analyses, outcome at study 

follow-up was dichotomously defined (good/poor) as described above. Univariate 
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tests (Chi square and independent sample t–tests) identified the extent to which time 

one independent variables within each variable cluster (pre-, peri-, and post-injury 

variables) were associated with the dependent variable (outcome at time two). 

Statistically significant variables (p ≤ 0.1) from each cluster were retained. A series of 

multivariate analyses (binary logistic regression) then assessed the extent to which the 

resultant significant baseline independent variables were associated with time two 

outcome.  

 

Second, linear regression analyses examined the extent to which significant 

time one variables predicted aspects of outcome at time two. Here the dependent 

variables were continuous and were RPQ total score at time two, and RHIFUQ total 

score at time two.  

 

Third, injury perception (IPQ-R) scores were examined using a distribution 

based approach similar to that described by Foster et al. (181) with a sample of 

chronic pain patients. Foster et al. chose this approach because of the lack of cut-off 

information for IPQ-R subscales separating potentially helpful illness perceptions 

from potentially unhelpful perceptions. Although Foster et al. categorised IPQ-R 

subscale and dimension scores into quartiles based on the distribution of scores in the 

sample, given the small size of the current sample it was determined that examining 

the distribution of scores above and below IPQ-R subscale median scores would be 

more appropriate. The relationships between baseline IPQ-R scores (i.e., potentially 

helpful and unhelpful perceptions for each subscale/dimension) and clinical outcomes 

at time one and time two were then examined. Odds ratios and 95% confidence 

intervals were calculated for each of the IPQ-R subscales/dimensions. 

 

Finally, changes in scores between time one and time two, were examined. 

Mean changes in scores across psychological measures between baseline (time one) 

and follow-up (time two) were calculated and examined using paired sample t-tests to 

identify which measures demonstrated changes over time. Next, mean change scores 

were examined according to clinical outcome at time two using a series of 

independent samples t-tests. 
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involved in study participation. These vouchers were funded by the grant from the 

Neurological Foundation and were sent out or given to all participants following 

completion of study visits. 
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Chapter Six 

Results 

 

6.0  CHAPTER OUTLINE 

 

This chapter sets out the main study results. Information about the study sample is 

presented in the first section and this also includes information about eligible but non-

recruited participants and participants who did not complete both study visits. Next, 

the main results are presented, first considering variables and patterns of variables 

associated with clinical outcomes within three months of injury (time one) and six 

months later (time two). Second, baseline predictors of clinical outcomes are 

reviewed and finally analyses of changes in variables over time are examined.  

 

6.1  DESCRIPTION OF STUDY SAMPLE 

 

6.1.1  Sample characteristics at time one 

 

Table 6.1 summarises the demographic and clinical characteristics of the sample as a 

whole and by recruitment site. Mean age of participants was 41.8 years (SD = 15.7), 

with slightly more women than men. In keeping with the ethnic makeup of the wider 

population in this setting, the majority of the sample identified as New Zealand 

European. Of the participants who self reported history of treatment for a psychiatric 

illness (n = 50), the majority reported having been given a diagnosis of depression 

(84.0%). The most commonly reported current psychiatric diagnosis was depression 

(n = 19) and only three participants reported a current diagnosis of post traumatic 

stress disorder. Participants were on average 41 days post injury at time of 

recruitment. The most common cause of injury was falls. Injury severity markers were 

as expected with most demonstrating a GCS score of 15 on first presentation to 

healthcare services, LOC less than one minute or not at all, and PTA estimated as less 

than one hour. Two people self-reported a PTA of more than 24 hours but were 

included in the study because examination of all other injury related information 
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supported a diagnosis of MTBI and because of the known variability in reliability of 

self reported PTA (33).  

 

There were slightly more participants recruited from the CC (n = 86, 58.5%) 

and there were significant differences between the CC and ED groups for mean days 

post injury at recruitment, level of educational achievement and rates of 

employment/study at time of injury (Table 6.1). Analyses of effect sizes (ES) for the 

differences between groups identified a large effect for days post injury at recruitment 

(d = 1.4), small to moderate effects for educational achievement (ES difference (χ
2
) = 

0.04 [high school qualification] to 0.32 [tertiary qualification]), and small effects for 

work status at time of injury (ES differences (χ
2
) < 0.2). The CC group also 

demonstrated a trend to having had a more severe injury on the basis of GCS scores. 

The groups did not differ on any other demographic or clinical variables (Table 6.1).  

 

During the period of recruitment there were 207 people who met study 

inclusion and exclusion criteria but either could not be contacted (n = 163) or declined 

to take part (n = 44) (Figure 6.1). There were also 21 people who met inclusion 

criteria and who agreed to participate but did not complete the first study visit. This 

group were not formally recruited into the study. The non-recruited cases (n = 228) 

differed from the recruited sample in that they were significantly younger and more 

likely to be male. Assault was also significantly more frequent in the non-recruited 

group. The majority of the 228 non-recruited cases were those who presented to the 

ED (95.2%). There were no other statistically significant differences between 

recruited and non-recruited cases. These results are shown in Table 6.2 and flow of 

participants through the study is shown in Figure 6.1. 

 

6.1.2  Sample characteristics at time two 

 

Of the 147 participants recruited, 125 people completed both study visits (Figure 6.1). 

This is a loss to follow up of 15.0%. Table 6.3 shows results for participants attending 

both study visits compared with those not attending at time two across study 

demographic and clinical variables. As shown, the groups differed significantly on 

age with the group not attending at time two being younger than the group completing 

both study visits. There were trends to those only attending at time one having had a 
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less severe injury based on the initial GCS and to having reported a previous history 

of MTBI. 

 

Return to work and treatment information was collected from participants who 

attended at time two. Analysis of return to work information indicated that of the 125 

people completing both study visits, 28 (22.4%) reported they were still off work or 

on reduced hours. Seventy participants (56.0%) reported that they had returned to 

usual work hours or study. The remaining 27 participants reported that they had not 

been working at the time of their injury and indicated that there had been no change in 

their work status. 

 

Analysis of treatment information indicated that 48 participants (38.7%) 

reported that they did not participate in any treatment interventions following their 

injury. It is not known whether or not any treatment interventions were offered to 

these participants. One participant did not complete the treatment questions. Of the 76 

participants indicating they had treatment after their MTBI, 30 (24.2%) said they had 

occupational therapy; 49 (39.5%) reported they had physiotherapy; 28 (22.6%) said 

they were prescribed medication for MTBI symptoms; 15 (12.1%) said they had 

psychology sessions (counselling, saw a clinical psychologist); and 20 (16.1%) said 

they had help returning to work from a vocational provider. Forty four participants 

(35.5%) reported having participated in more than one treatment. As might be 

expected, participants in the poor outcome group had greater odds of having had 

treatment after their injury (Odds Ratio (OR) = 4.2, 95% Confidence Interval (CI) 1.5 

to 12.0, p < 0.01). 
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Figure 6.1:  Participant flow through study 

 

n = 521 potential 

participants (all sites).  

n = 146 excluded for 

the following reasons: 
 73 not MTBI  

 35 injury not within last 

3/12 

 18 significant co-morbid 

health problem 

 7 language problems 

 4 past severe TBI 

 9 other injuries at time 

of accident 

n = 207 not able to be 

contacted or declined:  
 163 could not be 

contacted 

 44 declined 

n = 375 met inclusion and 

exclusion criteria. 

n = 168 agreed to participate. 

n = 21 did not complete 

visit 1 (did not attend/loss to 

contact/did not return 

questionnaires). 
 

n = 22 completed visit 1 

but not visit 2 (did not 

attend/loss to contact/did not 

return questionnaires/1x 

decline).  

n = 147 participants 

completed visit 1. 

n = 125 participants 

completed both study visits. 
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Table 6.1:  Sample demographic and clinical characteristics (n = 147 unless stated) 

 Total Sample  

N (%)
1
 

 

(n = 147) 

Concussion Clinic 

Cases  

N (%)
1
  

(n = 86) 

Emergency Dept. 

Cases  

N (%)
1 

(n = 61) 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2 

P-value
 

Demographic characteristics      

Age in years [M (SD)] 

Age Range (years) 

41.8 (15.7) 

16 - 78 

40.3 (14.8) 

16 - 76 

44.0 (16.8) 

16 - 78 

MD -3.7 (-9.0, 1.6)
 

0.169
3 

Gender (male)  65 (44.2) 38 (44.2) 27 (44.3) OR 1.0 (0.5, 1.9) 0.993
4 

Ethnicity      0.180
4 

- New Zealand European 124 (84.4) 72 (83.7) 52 (85.2)   

- New Zealand Maori 9 (6.1) 3 (3.5) 6 (9.8)   

- Other 14 (9.5) 11 (12.8) 3 (4.9)   

Educational Qualifications      0.001
4 

- None 29 (19.7) 10 (11.6) 19 (31.1)   

- High School 52 (35.4) 29 (33.7) 23 (37.7)   

- Tertiary 54 (36.7) 43 (50.0) 11 (18.0)   

- Other 12 (8.2) 4 (4.7) 8 (13.1)   

Work Status at time of injury     0.026
4 

- Employed full time 80 (54.4) 52 (60.5) 28 (45.9)   

- Employed part time 21 (14.3) 12 (14.0) 9 (14.8)   

- Studying 18 (12.2) 13 (15.1) 5 (8.2)   

- Not employed 20 (13.6) 7 (8.1) 13 (21.3)   

- Other 8 (5.4) 2 (2.3) 6 (9.8)   
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Table 6.1: Continued 

 Total Sample  

N (%)
1
 

 

(n = 147) 

Concussion Clinic 

Cases  

N (%)
1
  

(n = 86) 

Emergency Dept. 

Cases  

N (%)
1
 

(n = 61) 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Clinical Characteristics      

Injury type     0.480
4 

- Motor vehicle accident 18 (12.2) 11 (12.8) 7 (11.5)   

- Road traffic accident 11 (7.5) 9 (10.5) 2 (3.2)   

- Falls 57 (38.8) 29 (33.7) 28 (45.9)   

- Assault 10 (6.8) 7 (8.1) 3 (4.9)   

- Sports related 28 (19.0) 16 (18.6) 12 (19.7)   

- Other 23 (15.6) 14 (16.3) 9 (14.8)   

Days post injury [M (SD)]  41.1 (24.2) 55.0 (21.4) 21.4 (10.4) MD 33.6 (27.7, 39.4) 0.000
3 

Glasgow Coma Scale Score  n = 143 n = 83 n = 60  0.051
4 

- 15 119 (83.2) 65 (75.6) 54 (88.5)   

- 14 17 (11.9) 11 (12.8) 6 (9.8)   

- 13 7 (4.9) 7 (8.1) 0   

Loss of consciousness     0.621
4 

- None 34 (23.1) 20 (23.3) 14 (23.0)   

- ≤ 1 minute 59 (40.1) 31 (36.0) 28 (45.9)   

- > 1 minute ≤ 5 minutes 32 (21.8) 21 (24.4) 11 (18.0)   

- > 5 minute < 30 minutes 22 (15.0) 14 (16.3) 8 (13.1)   
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Table 6.1: Continued 

 Total Sample  

N (%)
1
 

 

(n = 147) 

Concussion Clinic 

Cases  

N (%)
1
  

(n = 86) 

Emergency Dept. 

Cases  

N (%)
1
 

(n = 61) 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Post traumatic amnesia (N=146)     0.399
4 

- None 49 (33.6) 32 (37.2) 17 (27.9)   

- ≤ 1 hour 63 (43.2) 34 (39.5) 29 (47.5)   

- > 1 hour ≤ 24 hours 32 (21.9) 18 (20.9) 14 (23.0)   

- > 24 hours 2 (1.4) 2 (2.3) 0   

Compensation problems (yes) 9 (6.1) 6 (7.0) 3 (4.9) OR 0.7 (0.2, 2.9) 0.608
4 

Psychiatric history (yes) (N=146) 

- Depression 

- Anxiety Disorder 

- Bipolar Disorder 

- Anorexia Nervosa 

50 (34.2) 

42 (84.0) 

16 (32.0) 

3 (6.0) 

1 (2.0) 

28 (32.6) 22 (36.7) OR 1.2 (0.6, 2.4) 0.607
4 

Current psychiatric diagnosis (yes) 

- Depression 

- Anxiety Disorder 

- Bipolar Disorder 

27 (18.4) 

19 (70.4) 

10 (27.0) 

2 (7.4) 

15 (17.4) 12 (19.7) OR 1.2 (0.5, 2.7) 0.731
4 

Previous MTBI 41 (27.9) 24 (27.9) 17 (27.9) OR 1.0 (0.5, 2.1) 0.996
4 

1
 Mean (SD) where indicated. 

2
 Differences between CC and ED participants. 

3 
Independent samples t-test. 

4 
Chi square test. 
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Table 6.2:  Recruited and non recruited cases compared across available demographic and clinical variables. 

Variable Recruited Cases 

(n = 147) 

N (%)
1 

Non-recruited cases  

(n = 228) 

N (%)
1 

Mean Difference/Odds Ratio  

(95% Confidence Interval)
2
 

P-value 

Demographic characteristics     

Age in years [M (SD)]
1 

41.8 (15.7) 29.5 (13.2) MD 12.3 (9.3, 15.2) 0.000
3 

Gender (male)  65 (44.2) 149 (65.4) OR 2.4 (1.6, 3.6) 0.000
4 

Ethnicity
5
  (n = 147) (n= 185)  0.011

4 

- New Zealand European  124 (84.4) 130 (70.3)   

- New Zealand Maori  9 (6.1) 18 (9.7)   

- Other  14 (9.5) 32 (17.3)   

Clinical Characteristics     

Injury type    0.000
4 

- Motor vehicle accident 18 (12.2) 36 (15.8)   

- Road traffic accident 11 (7.5) 17 (7.5)   

- Falls 57 (38.8) 45 (19.7)   

- Assault 10 (6.8) 82 (36.0)   

- Sports related 28 (19.0) 29 (12.7)   

- Other 23 (15.6) 19 (8.3)   

Glasgow Coma Scale Score  (n = 143) (n = 228)  0.001
4 

- 15 119 (83.2) 157 (68.9)   

- 14 17 (11.9) 64 (28.1)   

- 13 7 (4.9) 7 (3.1)   
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Table 6.2: Continued 

Variable Recruited Cases 

(n = 147) 

N (%)
1
 

Non-recruited cases  

(n = 228) 

N (%)
1
 

Mean Difference/Odds Ratio  

(95% Confidence Interval)
2
 

P-value 

Loss of consciousness
5 

   0.000
4 

- None 34 (23.1) 62 (28.6)   

- ≤ 1 minute 59 (40.1) 142 (65.4)   

- > 1 minute ≤ 5 minutes 32 (21.8) 12 (5.5)   

- > 5 minute < 30 minutes 22 (15.0) 1 (0.5)   

Post traumatic amnesia
5 

   0.000
4 

- None 49 (33.6) 57 (36.1)   

- ≤ 1 hour 63 (43.2) 95 (41.7)   

- > 1 hour ≤ 24 hours 32 (21.9) 6 (3.8)   

- > 24 hours 2 (1.4) 0   

Recruitment Site  

CC 

ED 

 

86 (58.5) 

61 (41.5) 

 

11 (4.8) 

217 (95.2) 

 0.000
4 

 
1
M (SD) where indicated. 

2
 MD and OR reported if able to be calculated. 

3 
Independent samples t-test. 

4 
Chi square test. 

5
 Stated n differs from sum because of missing data. 
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Table 6.3:  Demographic and clinical variables by study completion (completed both study visits vs. only completed time one visit). 

Variable Completed both visits 

(n = 125) 

N (%)
1 

Only completed Time 1 

(n = 22) 

N (%)
1 

Mean Difference/Odds Ratio  

(95% Confidence Interval)
2
 

P-value 

Demographic characteristics     

Age in years [M (SD)]
1 

43.6 (15.8) 31.9 (10.8) MD 11.7 (4.7, 18.6) 0.001
3 

Gender (male)  53 (42.4) 12 (54.5) OR 1.6 (0.7, 4.1) 0.290
4 

Ethnicity     0.071
4 

- New Zealand European  107 (85.6) 17 (77.3)   

- New Zealand Maori  5 (4.0) 4 (18.2)   

- Other  13 (10.4) 1 (4.5)   

Educational Qualifications     0.724
4 

- None 24 (19.2) 5 (22.7)   

- High School and Polytech 75 (60.0) 14 (63.6)   

- Tertiary 26 (20.8) 3 (13.6)   

Work Status at time of injury     0.459
4 

- Employed full time 70 (56.0) 10 (45.5)   

- Employed part time 19 (15.2) 2 (9.1)   

- Studying 13 (10.4) 5 (22.7)   

- Not employed 16 (12.8) 4 (18.2)   

- Other 7 (5.6) 1 (4.5)   
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Table 6.3: Continued 

Variable Completed both visits 

(n = 125) 

N (%)
1
 

Only completed Time 1 

(n = 22) 

N (%)
1
 

Mean Difference/Odds Ratio  

(95% Confidence Interval)
2
 

P-value 

Clinical Characteristics     

Injury type    0.556
4 

- Motor vehicle accident 14 (11.2) 4 (18.2)   

- Road traffic accident 10 (8.0) 1 (4.5)   

- Falls 51 (40.8) 6 (27.3)   

- Assault 7 (5.6) 3 (13.6)   

- Sports related 23 (18.4) 5 (22.7)   

- Other 20 (16.0) 3 (13.6)   

Days post injury at recruitment  

[M (SD)]
1
 

42.2 (24.7) 34.3 (20.6) MD 7.9 (-2.1, 17.9) 0.117
3 

Glasgow Coma Scale Score  (n = 122) (n = 21)  0.084
4 

- 15 98 (80.3) 21 (100)   

- 14 17 (13.9) 0    

- 13 7 (5.8) 0   

Loss of consciousness    0.394
4 

- None 31 (24.8) 3 (13.6)   

- ≤ 1 minute 49 (39.2) 10 (45.5)   

- > 1 minute ≤ 5 minutes 25 (20.0) 7 (31.8)   

- > 5 minute < 30 minutes 20 (16.0) 2 (9.1)   
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Table 6.3: Continued 

Variable Completed both visits 

(n = 125) 

N (%)
1
 

Only completed Time 1 

(n = 22) 

N (%)
1
 

Mean Difference/Odds Ratio  

(95% Confidence Interval)
2
 

P-value 

Post traumatic amnesia    0.294
4 

- None 45 (36.0) 4 (18.2)   

- ≤ 1 hour 50 (40.0) 13 (59.1)   

- > 1 hour ≤ 24 hours 27 (21.6) 5 (22.7)   

- > 24 hours 2 (1.6) 0   

Current psychiatric diagnosis 21 (16.8) 6 (27.3) OR 0.5 (0.2, 1.5) 0.242
4 

Psychiatric history  44 (35.2) 6 (27.3) OR 1.5 (0.5, 4.0) 0.454
4 

Previous MTBI 31 (24.8) 10 (45.5) OR 0.4 (0.2, 1.0) 0.046
4 

Recruitment Site  

CC 

ED 

 

74 (59.2) 

51 (40.8) 

 

12 (54.5) 

10 (45.5) 

 

OR 0.8 (0.3, 2.1) 

 

 

0.683
4 

 
1*

M (SD) where indicated. 
2
 MD and OR reported if able to be calculated. 

3 
Independent samples t-test. 

4
 Chi square test. 
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6.2 MAIN RESULTS  

 

6.2.1 Cases meeting criteria for poor outcome 

 

6.2.1a Definition of outcome restated 

 

Outcome was defined dichotomously (good, poor) for all the main study analyses 

except the linear regressions (see 5.7). Criteria for a poor clinical outcome were: 

 

1. Meets criteria for PCS (ICD-10 criteria) using the RPQ, operationally defined 

as a score of two or more on any symptom within each of the three domains 

(cognitive, emotional, somatic), and 

2. Notable problems with activities and participation using RHIFUQ using the 

criterion cut-off defined by Heitger et al. (70), which is a total scale score of 

eight or higher, with a score of two or higher on at least one item, and 

3. Negative change in work/employment status since the injury, that is, yes to 

either “I am still off work or study because of my injury” or “I am back at 

work or study but still on reduced hours.” 

 

In contrast, for the linear regressions [6.2.6b], continuous variables were used 

to define psychometric outcomes. The two continuous outcomes for the linear 

regressions were symptom reporting (RPQ total score) and social and functional 

problems (RHIFUQ total score) after MTBI. 

 

6.2.1b  Outcome at time one 

 

At an average of six weeks post injury (mean days post injury = 41.1, SD 24.2, range 

8 to 90 days), 74 people (50.3%) met the above criteria for a poor clinical outcome. 

When outcome at time one was analysed by recruitment site, the analyses showed that 

participants recruited from the ED had lower odds of meeting criteria for a poor 

outcome than those participants recruited from the CC (OR = 0.33, 95% CI 0.2 to 0.6, 

p < 01). 
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6.2.1c  Outcome at time two 

 

At an average of 7.4 months following injury (mean days post injury = 222.4, SD 

24.7, range 188 to 270 days), 31 of the 125 participants completing both study visits 

(24.8%), met the above criteria for a poor outcome. When outcome at time two was 

analysed by recruitment site, the analyses showed that the odds of meeting criteria for 

a poor outcome at time two were not significantly different for participants recruited 

from either the ED or CC (OR = 0.74, 95% CI 0.3 to 1.7, p = 0.49). 

 

6.2.2 Variables associated with outcome at time one. 

 

Hypotheses addressed: 

 

H2(a): Injury perceptions, coping and distress (i.e., core components of the CSM) 

will be associated with different clinical outcomes within three months (time one) 

following a MTBI. 

 

H4(a): There will be associations between demographic and injury variables, and 

outcomes within three months (time one) following a MTBI. 

 

6.2.2a  Pre-injury or demographic variables (Table 6.4) 

 

As shown in Table 6.4, univariate analyses demonstrated a significant positive 

association between highest educational qualification and poor outcome at time one. 

Small to moderate differences between the groups were evident (ES difference (χ
2
) 

0.02 [no educational qualifications] to 0.2 [tertiary qualifications]). There were no 

other significant associations between demographic variables and outcome. There was 

a non significant trend of males having a better outcome and a decision was made to 

retain the gender variable for subsequent regression analyses given that gender has 

been identified in some of the previous MTBI research as having an association with 

outcome (8).  
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6.2.2b  Peri-injury variables (Table 6.4) 

 

As shown in Table 6.4, recruitment from CC (OR 0.3; 95% CI 0.2 to 0.7; p < 0.01) 

and increased time since injury at recruitment (MD 13.7; 95% CI 6.1 to 21.3; p < 

0.01) were both significantly associated with poor outcome at time one. Moderate ES 

differences between the groups were identified (mean days post injury d = 0.6; 

recruitment site ES difference (χ
2
) = 0.3). There were no other significant associations 

between peri-injury variables and outcome at time one. 

 

6.2.2c  Post-injury variables (Table 6.5 and Figure 6.2) 

 

There were significant associations between scores from psychological measures and 

outcome at time one (Table 6.5 and Figure 6.2). Effect sizes for significant differences 

between the groups were moderate to large. These analyses indicated that poor 

outcome cases endorsed more symptoms (RPQ, d = 1.1); greater social and functional 

problems (RHIFUQ, d = 1.4); greater distress (HADS Anxiety, d = 0.6; HADS 

Depression, d = 1.0; IPQ-R Emotional Representations, d = 0.8); stronger perceptions 

of the identity of the condition (IPQ-R Identity, d = 0.9), severity of injury related 

consequences (IPQ-R Consequences, d = 1.0), chronicity and predictability of 

symptoms (IPQ-R Timeline-Acute/Chronic, d = 0.6; IPQ-R Timeline-Cyclic, d = 0.5); 

and less understanding of the condition (IPQ-R Illness Coherence, d = 0.5). 

Examination of the Brief COPE subscale and dimension scores revealed positive 

associations between use of approach coping and poor outcome that almost reached 

significance and were sufficient to retain for regression analyses (Brief COPE: 

Approach Coping, d = 0.3; Subscales: Active Coping, Planning, Positive Reframing). 

 

There were also significant associations between recruitment site and scores 

on psychological measures (Table 6.6 and Figure 6.3). Compared with participants 

recruited from the ED, participants recruited from the CC were significantly more 

distressed (HADS Depression, d = 0.5; IPQ-R Emotional Representations, d = 0.4); 

reported more symptoms (RPQ, d = 0.5) and social and functional difficulties 

(RHIFUQ, d = 0.6); endorsed stronger beliefs about the severity of injury 

consequences (IPQ-R Consequences, d = 0.5) and had stronger beliefs about the 

nature of their condition (IPQ-R Identity Scale, d = 0.5).  
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Table 6.4:  Demographic and clinical variables by outcome at time one (n = 147). 

Variable Good Outcome at  

Time 1  

(n = 73) N (%)
1
 

Poor Outcome at  

Time 1  

(n = 74) N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Demographic characteristics     

Age in years [M (SD)]
 41.5 (16.0) 42.1 (15.5) MD -0.6 (4.5, -5.8) 0.813

3 

Gender (male)  37 (50.7) 28 (37.8) OR 1.7 (0.9, 3.3) 0.117
4 

Ethnicity     0.609
4 

- New Zealand European  63 (86.3) 61 (82.4)   

- New Zealand Maori  5 (6.8) 4 (5.4)   

- Other  5 (6.8) 9 (12.2)   

Educational Qualifications     0.008
4 

- None 15 (20.5) 14 (18.9)    

- High School and Polytech 51 (69.9) 38 (51.4)   

- Tertiary 7 (9.6) 22 (29.7)   

Work Status at time of injury     0.779
4 

- Employed full time 38 (52.1) 42 (56.8)   

- Employed part time 10 (13.7) 11 (14.9)   

- Studying 10 (13.7) 8 (10.8)   

- Not employed 12 (16.4) 8 (10.8)   

- Other 3 (4.1) 5 (6.8)   
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Table 6.4: Continued 

Variable Good Outcome at  

Time 1  

(n = 73) N (%)
1
 

Poor Outcome at  

Time 1  

(n = 74) N (%)
1
 

Mean Difference/ Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Clinical Characteristics     

Injury type
5    0.165

4 

- Motor vehicle accident 6 (8.2) 12 (16.2)   

- Road traffic accident 4 (5.5) 7 (9.5)   

- Falls 28 (38.4) 29 (39.2)   

- Assault 3 (4.1) 7 (9.5)   

- Sports related 17 (23.3) 11 (14.9)   

- Other 15 (20.5) 8 (10.8)   

Days post injury [M (SD)]
 34.2 (23.1) 47.8 (23.5) MD -13.7 (-6.1, -21.3) 0.001

3 

Glasgow Coma Scale Score
5
     0.690

4 

- 15 61 (83.6) 58 (78.4)   

- 14 7 (9.6) 10 (13.5)   

- 13 4 (5.5) 3 (4.1)   

Loss of consciousness    0.189
4 

- None 17 (23.3) 17 (23.0)   

- ≤ 1 minute 35 (47.9) 24 (32.4)   

- > 1 minute ≤ 5 minutes 12 (16.4) 20 (27.0)   

- > 5 minute < 30 minutes 9 (12.3) 13 (17.6)   
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Table 6.4: Continued 

Variable Good Outcome at  

Time 1  

(n = 73) N (%)
1
 

Poor Outcome at  

Time 1  

(n = 74) N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Post traumatic amnesia
5
     0.515

4 

- None 25 (34.2) 24 (32.4)   

- ≤ 1 hour 33 (45.2) 30 (40.5)   

- > 1 hour ≤ 24 hours 15 (20.6) 17 (23.0)   

- > 24 hours 0 2 (2.7)   

Psychiatric history  25 (34.7) 25 (33.8) OR 1.0 (0.5, 1.9) 0.905
4 

Current psychiatric diagnosis 10 (13.7) 17 (23.0) OR 1.9 (0.8, 4.4) 0.147
4 

Compensation difficulties 2 (2.7) 7 (9.5) OR 3.7 (0.7, 18.5) 0.089
4 

Previous MTBI 17 (23.3) 24 (32.4) OR 1.6 (0.8, 3.3) 0.216
4 

Recruitment Site  

CC 

ED 

 

32 (43.8) 

40 (54.8) 

 

50 (67.6) 

21 (28.4) 

OR 0.3 (0.2, 0.7) 

 

 

0.001
4 

 
1
M (SD) where indicated 

2
 Mean Difference and Odds Ratio reported if able to be calculated. 

3 
Independent samples t-test 

4 
Chi square test 

5 
Stated n differs from sum because of missing data 

 



 

 177 

Table 6.5:  Good outcome group compared with poor outcome group on psychological measures at time one (n = 147)
5
. 

Measure Domain Good Outcome at Time 1 

(n = 73)  

Mean (SD) 

Poor Outcome at Time 1 

(n = 74)  

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

      

RPQ
1 

Total Score 16.3 (13.1) 33.3 (12.3) -17.0 (-21.2,-12.9) 0.000 

RHIFUQ
1 

Total Score 6.1 (7.0) 21.5 (8.4) -15.4 (-17.9, -12.8) 0.000 

      

HADS¹ Anxiety 6.1 (4.0) 8.4 (4.0) -2.3 (-3.6, -1.0) 0.001 
 

Depression 3.4 (3.0) 7.1 (4.0) -3.8 (-4.9, -2.6) 0.000 
 

     

IPQ-R² Identity Scale 25.1 (3.8) 28.4 (2.8) -3.2 (-4.3, -2.2) 0.000 

 Timeline A/C 12.3 (3.6) 14.6 (4.2) -2.3 (-3.6, -1.0) 0.001 

 Consequences 13.8 (5.0) 19.7 (5.0) -5.9 (-7.6, -4.3) 0.000 

 Personal Control 21.8 (4.0) 22.9 (3.5) -1.1 (-2.4, 0.2) 0.084 

 Treat. Control 17.2 (3. 6) 18.1 (3.3) -0.9 (-2.0. 0.3) 0.128 

 Illness Coherence 19.2 (3.6) 17.1 (4.2) 2.1 (0.9, 3.4) 0.001 

 Timeline Cyclic 10.9 (3.7) 12.5 (3.5) -1.7 (-2.8,-0.5) 0.006 

 Emotional Representations 14.1 (5.1) 18.1 (4.8) -4.1 (-5.7,-2.4) 0.000 

      

Brief COPE³ Active Coping 6.4 (1.4) 6.8 (1.2) -0.4 (-0.8,0.1) 0.110 

 Planning 6.2 (1.5) 6.7 (1.4) -0.5 (-0.9, 0.0) 0.058 

 Positive Reframing 5.7 (1.5) 6.1 (1.4) -0.4 (-0.9, 0.1) 0.078 

 Acceptance 5.8 (1.7) 6.2 (1.5) -0.4 (-0.9, 0.1) 0.141 

 Humour 5.1 (1.8) 4.9 (2.1) 0.2 (-0.5,0.8) 0.608 

 Religion 3.3 (1.9) 3.8 (2.2) -0.5 (-1.2, 0.2) 0.145 

 Emotional Support 4.8 (1.8) 5.1 (1.8) -0.3 (-0.8, 0.3) 0.409 

 Instrumental Support 5.1 (1.7) 5.4 (1.8) -0.3 (-0.8, 0.3) 0.404 

 Self Distraction 5.2 (1.6) 5.2 (1.7) 0.0 (-0.6, 0.5) 0.880 

 Denial 2.7 (1.3) 2.8 (1.3) 0.0 (-0.5, 0.4) 0.838 

 Venting 4.0 (1.6) 4.1 (1.4) -0.2 (-0.6, 0.4) 0.552 

 Substance Abuse 2.8 (1.6) 2.7 (1.5) 0.2 (-0.3, 0.7) 0.506 
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Table 6.5: Continued 

Measure Domain Good Outcome at Time 1 

(n = 73)  

Mean (SD) 

Poor Outcome at Time 1 

(n = 74)  

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

 Behavioural Disengagement 2.9 (1.4) 2.9 (1.2) 0.0 (-0.4, 0.4) 0.941 

 Self Blame 4.3 (1.8) 4.6 (2.0) -0.2 (-0.9, 0.4) 0.440 

 Approach Dimension 
4
 32.6 (6.5) 34.5 (5.8) -1.9 (-4.0, 0.1) 0.059 

 Avoidance Dimension 
4
 19.1 (5.5) 19.4 (4.8) -0.4 (-2.0, 1.3) 0.680 

 Social Coping Dimension 
4
 9.9 (3.2) 10.4 (3.1) -0.5 (-1.5,-0.5) 0.352 

 
1
 High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

² High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 

³ High scores on Brief COPE subscales represent greater use of the respective coping strategy. 
4
 Dimension scores derived from factor analysis of the Brief COPE (240) (described in Appendix A). 

5
 Independent sample t-tests 
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Table 6.6:  Performance on psychological measures by recruitment site at time one (n = 147)
5
. 

Measure Domain Concussion Clinic 

(n = 86)  

Mean (SD) 

Emergency Department 

(n = 61)  

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

      

RPQ¹ Total Score 27.9 (14.2) 20.4 (15.7) 7.5 (2.3, 12.5) 0.004 

RHIFUQ¹ Total Score 16.7 (10.3) 9.8 (10.5) 6.9 (3.4, 10.4) 0.000 

      

HADS¹ Anxiety 7.2 (4.1) 7.4 (4.3) -0.2 (-1.6, 1.2) 0.766 

 Depression 6.0 (4.1) 4.2 (3.6) 1.9 (0.6, 3.1) 0.004 

      

IPQ-R² Identity Scale 27.5 (3.2) 25.7 (4.0) 1.7 (0.5, 3.0) 0.007 

 Timeline A/C 13.9 (3.8) 12.8 (4.3) 1.1 (-0.3, 2.4) 0.120 

 Consequences 18.0 (5.2) 15.0 (6.2) 3.0 (1.1, 4.9) 0.003 

 Personal Control 22.7 (3.5) 22.0 (4.1) 0.7 (-0.6, 2.0) 0.304 

 Treat. Control 17.9 (3.1) 17.3 (3.8) 0.6 (-0.6, 1.7) 0.352 

 Illness Coherence 18.2 (3.9) 18.0 (4.1) 0.2 (-1.1, 1.6) 0.753 

 Timeline Cyclic 11.8 (3.6) 11.5 (3.8) 0.2 (-1.0, 1.5) 0.688 

 Emotional Representations 16.9 (5.3) 15.0 (5.2) 1.9 (0.1, 3.6) 0.037 

      

Brief COPE³ Active Coping 6.6 (1.2) 6.5 (1.5) 0.1 (-0.3, 0.5) 0.639 

 Planning 6.7 (1.3) 6.2 (1.7) 0.4 (-0.0, 0.9) 0.079 

 Positive Reframing 6.0 (1.4) 5.8 (1.6) 0.2 (-0.3, 0.6) 0.543 

 Acceptance 5.9 (1.6) 6.2 (1.6) -0.3 (-0.8, 0.2) 0.279 

 Humour 5.0 (1.9) 4.9 (2.0) 0.1 (-0.5, 0.8) 0.731 

 Religion 3.5 (2.1) 3.6 (2.0) -0.1 (-0.8, 0.6) 0.793 

 Emotional Support 4.9 (1.8) 5.0 (1.9) -0.1 (-0.7, 0.5) 0.832 

 Instrumental Support 5.3 (1.6) 5.1 (1.9) 0.2 (-0.4, 0.8) 0.572 

 Self Distraction 5.2 (1.7) 5.2 (1.5) 0.0 (-0.6, 0.5) 0.927 

 Denial 2.7 (1.3) 2.9 (1.3) -0.2 (-0.6, 0.3) 0.420 

 Venting 3.9 (1.4) 4.1 (1.6) -0.2 (-0.7, 0.3) 0.467 

 Substance Abuse 2.8 (1.6) 2.7 (1.5) 0.0 (-0.5, 0.5) 0.945 
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Table 6.5: Continued 

Measure Domain Concussion Clinic 

(n = 86)  

Mean (SD) 

Emergency Department 

(n = 61)  

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

 Behavioural Disengagement 2.8 (1.2) 2.9 (1.4) -0.1 (-0.6, 0.3) 0.545 

 Self Blame 4.3 (1.8) 4.7 (1.9) -0.4 (-1.0, 0.2) 0.199 

 Approach Dimension 
4
 33.7 (5.7) 33.3 (7.0) 0.4 (-1.7, 2.6) 0.683 

 Avoidance Dimension 
4
 18.8 (5.1) 19.8 (5.2) -1.0 (-2.7, 0.7) 0.257 

 Social Coping Dimension 
4
 10.2 (3.1) 10.1 (3.3) 0.1 (-1.0, 1.2) 0.844 

 

¹ High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

² High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 

³ High scores on Brief COPE subscales represent greater use of the respective coping strategy. 
4
 Dimension scores derived from factor analysis of the Brief COPE by Snell et al. (240) (described in Appendix A). 

5
 Independent sample t-tests 
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Figure 6.2:  Significant differences between good and poor outcome on psychological measures at time one (n = 147). 

 
Key: RPQ = Rivermead Post Concussion Symptom Questionnaire; RHIFUQ = Rivermead Head Injury Follow Up Questionnaire; HADS A = HADS 

Anxiety Scale; HADS D = HADS Depression Scale; IPQR Id = IPQR Identity Scale; IPQR T AC = IPQR Timeline Acute-Chronic Subscale; IPQR C = 

IPQR Consequences Subscale; IPQR IC = IPQR Illness Coherence Subscale; IPQR T C = IPQR Timeline Cyclic Subscale; IPQR ER = IPQR Emotional 

Representation Subscale. 
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Figure 6.3:  Significant differences on psychological measures at time one by recruitment site (n = 147). 

 
Key: RPQ = Rivermead Post Concussion Symptom Questionnaire; RHIFUQ = Rivermead Head Injury Follow Up Questionnaire; HADS D = HADS 

Depression Scale; IPQR Id = IPQR Identity Scale; IPQR C = IPQR Consequences Subscale; IPQR ER = IPQR Emotional Representation Subscale. 
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6.2.3 Variables associated with outcome at time two. 

 

Hypotheses addressed: 

 

H2(b): Injury perceptions, coping and distress (i.e., core components of the CSM) 

will be associated with different clinical outcomes six to nine months (time two) 

following a MTBI. 

 

H4(b): There will be associations between demographic and injury variables and 

outcomes six to nine months (time two) following a MTBI. 

 

6.2.3a  Pre-injury or demographic variables (Table 6.7) 

 

Table 6.7 shows that univariate analyses demonstrated no significant associations 

between demographic variables and outcome at time two.  

 

6.2.3b  Peri-injury variables (Table 6.7) 

 

Similarly there were no significant associations between injury related variables and 

outcome at time two (Table 6.7).  

 

6.2.3c  Post-injury variables (Table 6.8) 

 

There were significant associations between scores from many of the time one 

psychological measures and outcome at study follow up (time two). Effect sizes for 

significant differences between the groups were in the moderate range. These analyses 

indicated that poor outcome cases at time two had endorsed more symptoms at time 

one (RPQ, d = 0.7); greater social and functional problems (RHIFUQ, d = 0.5); as 

well as greater distress (HADS Anxiety, d = 0.5; HADS Depression, d = 0.6; IPQ-R 

Emotional Representations, d = 0.6); stronger beliefs about the identity of the 

condition (IPQ-R Identity, d = 0.5) and severity of injury related consequences (IPQ-

R Consequences, d = 0.6). Examination of the Brief COPE subscale and dimension 

scores revealed associations between greater use of approach coping styles at time one 
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and poor outcome at time two (Brief COPE: Approach Coping, d = 0.5; Subscales: 

Positive Reframing, Acceptance). 

 

Table 6.8 and Figure 6.4 also show the associations between scores from 

psychological measures at time two and outcome at time two. These results produced 

large effect sizes for the significant differences between the groups and indicated that 

participants with a poor outcome at time two reported a higher level of persisting 

symptoms and functional difficulties (Time 2 RPQ, d = 1.2; Time 2 RHIFUQ, d = 

1.5); a strong injury identity (Time 2 IPQ-R Identity, ES = 0.7), more negative beliefs 

about the consequences and duration of symptoms (Time 2 IPQ-R: Consequences, d = 

0.5; Time 2 IPQ-R: Timeline Acute Chronic, d = 0.5; Timeline-Cyclic, d = 0.5) and 

more distress (Time 2 HADS Anxiety, d = 0.7; Depression, d = 1.1; Time 2 IPQ-R 

Emotional Representations, d = 0.6). The only significant association between coping 

styles measured by the Brief COPE at time two and outcome at time two was for the 

Denial subscale (Time 2 Brief COPE: Denial, d = 0.5). 
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Table 6.7:  Demographic and clinical variables by outcome at time two (n = 125). 

Variable Good Outcome at Time 2 

(n = 94) N (%)
1
 

Poor Outcome at Time 2 

(n = 31) N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval) 

P-value 

Demographic characteristics     

Age in years [M (SD)]
 43.4 (15.7) 44.1 (16.4) MD -0.8 (-7.5, 6.0) 0.823

2 

Gender (male)  42 (44.7) 11 (35.5) OR 1.5 (0.6, 3.4) 0.369
3 

Ethnicity     0.810
3 

- New Zealand European  81 (86.2) 26 (83.9)   

- New Zealand Maori  3 (3.2) 2 (6.5)   

- Other  10 (10.6) 3 (9.7)   

Educational Qualifications     0.298
3 

- None 21 (22.3) 3 (9.7)    

- High School and Polytech 54 (57.4) 21 (67.7)   

- Tertiary 19 (20.2) 7 (22.6)   

Clinical Characteristics     

Injury type     0.149
3 

- Motor vehicle accident 9 (9.6) 5 (16.1)   

- Road traffic accident 9 (9.6) 1 (3.2)   

- Falls 37 (39.4) 14 (45.2)   

- Assault 3 (3.2) 4 (12.9)   

- Sports related 20 (21.3) 3 (9.7)   

- Other 16 (17.0) 4 (12.9)   
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Table 6.7: Continued 

Variable Good Outcome at Time 2 

(n = 94) N (%)
1
 

Poor Outcome at Time 2 

(n = 31) N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval) 

P-value 

Days post injury at recruitment [M (SD)] 40.5 (24.2) 47.5 (25.9) MD -6.9 (-17.5, 3.7) 0.195
2 

Glasgow Coma Scale Score  (n = 91) (n = 31)  0.966
3 

- 15 73 (80.2) 25 (80.6)   

- 14 13 (14.3) 4 (12.9)   

- 13 5 (5.5) 2 (6.5)   

Loss of consciousness    0.402
3 

- None 26 (27.7) 5 (16.1)   

- ≤ 1 minute 37 (39.4) 12 (38.7)   

- > 1 minute ≤ 5 minutes 16 (17.0) 9 (29.0)   

- > 5 minute < 30 minutes 15 (16.0) 5 (16.1)   

Post traumatic amnesia
4
     0.856

3 

- None 33 (35.1) 12 (38.7)   

- ≤ 1 hour 38 (40.4) 12 (38.7)   

- > 1 hour ≤ 24 hours 20 (21.3) 7 (22.6)   

- > 24 hours 2 (2.1) 0   

Compensation problems 2 (2.1) 4 (12.9) OR 6.8 (1.2, 39.3) 0.015
3 

Current psychiatric diagnosis 14 (14.9) 7 (22.6) OR 1.7 (0.6, 4.6) 0.986
3 
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Table 6.7: Continued 

Variable Good Outcome at Time 2 

(n = 94) N (%)
1
 

Poor Outcome at Time 2 

(n = 31) N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval) 

P-value 

Psychiatric history  30 (32.3) 14 (45.2) OR 1.7 (0.8, 4.0) 0.193
3 

Previous MTBI 22 (23.4) 9 (29.0) OR 1.3 (0.5, 3.3) 0.529
3 

Recruitment Site  

CC 

ED 

 

54 (57.4) 

40 (42.6) 

 

20 (64.5) 

11 (35.5) 

 

OR 0.7 (0.3, 1.7) 

 

0.487
3 

1
M (SD) where indicated  

2 
Independent samples t-test  

3 
Chi square test 

4
 Stated n differs from sum because of missing data. 
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Table 6.8:  Good outcome group at time two compared with poor outcome group at time two on psychological measures (n = 125)
6
. 

Measure Good Outcome at  

Time 2
1 
(n = 94) 

Mean (SD) 

Poor Outcome at  

Time 2
1 
(n = 31) 

Mean (SD) 

Mean Difference (95% Confidence 

Interval) 

P-value 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

         

RPQ
 
Total Score

2 22.2 (13.5) 13.8 (11.8) 33.3 (15.2) 29.9 (8.7) -11.1 (-17.3, -4.9) -16.2 (-20.8, -11.6) 0.001 0.000 

RHIFUQ Total Score
2 12.5 (10.2) 5.8 (7.0) 18.0 (10.8) 20.4 (7.6) -5.5 (-10.0, -1.1) -14.5 (-17.7, -11.4) 0.015 0.000 

HADS
2
          

Anxiety  6.7 (3.9) 6.0 (3.6) 8.8 (4.2) 8.9 (4.6) -2.1 (-3.8, -0.4) -2.9 (-4.5, -1.3) 0.016 0.000 

Depression  4.6 (3.6) 2.9 (3.1) 6.9 (4.4) 6.8 (3.9) -2.4 (-4.1, -0.6) -3.9 (-5.4, -2.4) 0.009 0.000 

IPQ-R
3
          

Identity Scale 26.3 (3.7) 24.2 (4.6) 28.3 (3.0) 27.4 (2.8) -2.0 (-3.3, -0.7) -3.2 (-4.9, -1.5) 0.003 0.000 

Timeline A/C 13.0 (3.5) 18.0 (3.3) 14.1 (4.0) 19.5 (3.5) -1.2 (-2.8, 0.5) -1.6 (-3.0, -0.1) 0.161 0.034 

Consequences 15.9 (5.7) 23.3 (3.7) 19.2 (4.7) 24.9 (3.0) -3.3 (-5.5, -1.0) -1.7 (-3.0, -0.3) 0.005 0.014 

Personal Control 22.5 (4.0) 22.0 (3.8) 22.4 (3.6) 21.7 (3.4) 0.1 (-1.5, 1.7) 0.3 (-1.2, 1.7) 0.902 0.701 

Treatment Control 17.5 (3.4) 17.9 (2.7) 18.2 (3.3) 18.4 (2.7) -0.7 (-2.1, 0.7) -0.5 (-1.6, 0.7) 0.315 0.417 

Illness Coherence 18.5 (3.8) 16.5 (3.5) 16.9 (4.8) 15.7 (3.2) 1.6 (-0.3, 3.5) 0.8 (-0.5, 2.2) 0.101 0.224 

Timeline Cyclic 11.5 (3.5) 12.9 (2.7) 12.2 (3.4) 14.2 (1.9) -0.6 (-2.1, 0.8) -1.3 (-2.1, -0.4) 0.391 0.004 

Emotional Representations 15.3 (5.1) 16.5 (4.3) 18.5 (5.3) 19.0 (3.8) -3.3 (-5.5, -1.1) -2.5 (-4.1, -0.9) 0.004 0.003 

Cause 37.6 (11.3) 45.1 (12.1) 36.5 (10.2) 44.9 (13.1) 1.1 (-3.2, 5.5) 0.2 (-5.1, 5.6) 0.609 0.936 

Brief COPE
4
         

Approach Dimension
5
 33.1 (6.2) 33.2 (6.7) 35.8 (5.9) 33.6 (6.1) -2.8 (-5.3, -0.3) -0.4 (-3.0, 2.1) 0.029 0.733 

Avoidance Dimension
5
 19.4 (5.5) 18.3 (4.4) 19.0 (5.0) 19.3 (4.7) 0.4 (-1.8, 2.5) -1.0 (-2.9, 0.9) 0.721 0.292 

Social Coping Dimension
5
 10.1 (3.2) 10.4 (3.6) 10.8 (3.2) 9.7 (3.6) -0.7 (-2.0, 0.6) 0.6 (-0.9, 2.1) 0.302 0.393 

Active Coping 6.5 (1.4) 6.5 (1.5) 6.9 (1.2) 6.7 (1.5) -0.4 (-0.9, 0.1) -0.2 (-0.8, 0.4) 0.081 0.471 

Planning 6.4 (1.5) 6.5 (1.6) 6.9 (1.4) 6.8 (1.3) -0.5 (-1.1, 0.1) -0.3 (-0.8, 0.3) 0.096 0.365 

Positive Reframing 5.8 (1.4) 6.0 (1.5) 6.5 (1.5) 5.8 (1.7) -0.7 (-1.3, 0.0) 0.2 (-0.5, 0.9) 0.038 0.616 

Acceptance 5.8 (1.5) 6.0 (1.5) 6.8 (1.2) 6.2 (1.5) -1.0 (-1.5, -0.5) -0.2 (-0.8, 0.4) 0.000 0.530 

Humour 5.1 (1.9) 4.8 (2.1) 4.7 (2.0) 4.4 (2.0) 0.5 (-0.4, 1.3) 0.3 (-0.5, 1.2) 0.263 0.436 

Religion 3.4 (2.0) 3.5 (2.1) 4.1 (2.3) 3.7 (2.2) -0.6 (-1.6, 0.3) -0.2 (-1.1, 0.7) 0.173 0.659 



 

 189 

Table 6.8: Continued 

Measure Good Outcome at  

Time 2
1 
(n = 94) 

Mean (SD) 

Poor Outcome at  

Time 2
1 
(n = 31) 

Mean (SD) 

Mean Difference (95% Confidence 

Interval) 

P-value 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

         

Emotional Support 4.9 (1.8) 5.1 (1.9) 5.4 (1.9) 4.8 (2.2) -0.5 (-1.3, 0.3) 0.3 (-0.6, 1.2) 0.239 0.518 

Instrumental Support 5.2 (1.7) 5.3 (1.9) 5.5 (1.9) 4.9 (1.8) -0.2 (-1.0, 0.5) 0.4 (-0.4, 1.1) 0.568 0.358 

Self Distraction 5.1 (1.7) 5.3 (1.7) 5.6 (1.5) 5.2 (1.9) -0.4 (-1.1, 0.2) 0.0 (-0.7, 0.8) 0.213 0.938 

Denial 2.7 (1.2) 2.5 (0.9) 2.9 (1.7) 2.9 (1.3) -0.2 (-0.8, 0.5) -0.5 (-0.9, 0.0) 0.606 0.038 

Venting 4.2 (1.5) 3.8 (1.5) 3.7 (1.6) 3.8 (1.6) 0.5 (-0.2, 1.1) -0.1 (-0.7, 0.6) 0.175 0.821 

Substance Abuse 2.6 (1.4) 2.6 (1.3) 3.0 (1.8) 2.7 (1.4) -0.4 (-1.1, 0.3) -0.2 (-0.7, 0.4) 0.289 0.588 

Behavioural Disengagement 2.8 (1.3) 2.8 (1.2) 2.9 (1.2) 2.8 (1.1) -0.1 (-0.6, 0.5) 0.0 (-0.5, 0.5) 0.838 0.994 

Self Blame 4.6 (1.9) 4.1 (1.7) 4.1 (1.9) 4.5 (1.7) 0.4 (-0.4, 1.2) -0.4 (-1.1, 0.4) 0.288 0.329 
 

1
Time 1 scores n = 147; Time 2 scores n = 125 

2
 High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

3
 High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 

4
 High scores on Brief COPE subscales represent greater use of the respective coping strategy. 

5
 Dimension scores derived from factor analysis of the Brief COPE by Snell et al. (240) (described in Appendix A). 

6
 Independent sample t-tests 
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Figure 6.4:  Significant differences on psychological measures at time two by outcome at time two (n = 125). 

 

Key: RPQ = Rivermead Post Concussion Symptom Questionnaire; RHIFUQ = Rivermead Head Injury Follow Up Questionnaire; HADS A = HADS 

Anxiety Scale; HADS D = HADS Depression Scale; IPQR Id = IPQR Identity Scale; IPQR TAC = IPQR Timeline Acute-Chronic Subscale; IPQR C = 

IPQR Consequences Subscale; IPQR TC = IPQR Timeline Cyclic Subscale; IPQR ER = IPQR Emotional Representation Subscale. 
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6.2.4 Cluster analyses 

 

Hypotheses addressed: 

 

H2: Injury perceptions, coping and distress (i.e., core components of the CSM) 

will be associated with different clinical outcomes (a) within three months (time 

one) and (b) six to nine months (time two) following a MTBI. 

 

The K-Means clustering method produced two coherent clusters of cases based on 

baseline scores evaluating CSM constructs. The measures making a significant 

contribution to the final cluster model are shown in Table 6.9. Clusters 1 and 2 

contained 61 and 85 participants respectively and these groups were labelled non-

adapters and adapters respectively, following Hobro at al. (209). 

 

As shown in Tables 6.9 and 6.11 (see also Figure 6.5), at time one non-adapters 

reported stronger beliefs about the identity, chronicity, expected consequences, 

predictability, controllability and emotional impact of their injury (IPQ-R: Identity, d 

= 1.2; Timeline Acute Chronic, d = 0.8; Consequences, d = 1.2; Timeline Cyclic, d = 

0.9; Treatment Control, d = 0.4; Emotional Representations, d = 1.0). Non-adapters 

also reported less understanding of their condition (IPQ-R Illness Coherence, d = 0.6), 

more distress (HADS: Anxiety, d = 1.0; Depression, d = 1.3), more symptoms and 

more social and functional problems (RPQ, d = 1.6; RHIFUQ, d = 1.6), compared 

with adapters. In terms of endorsed coping style at time one, non-adapters were more 

likely to use avoidance coping than adapters (Brief COPE Avoidance Coping, d = 0.5; 

Subscales: Venting, Behavioural Disengagement, Self-Blame). Effect sizes for 

significant differences between the two groups were generally large. 

 

As also shown in Table 6.11 and Figure 6.6, by time two, non-adapters continued 

to demonstrate stronger beliefs about the identity and expected consequences of their 

injury (IPQ-R: Identity, d = 0.8; Consequences, d = 0.2), more symptoms and social 

and functional difficulties (RPQ, d = 0.6; RHIFUQ, d = 0.7), and more distress 

(HADS: Anxiety, d = 0.4; Depression, d = 0.6) than adapters. Non-adapters also 

endorsed greater use of avoidance coping at time two (Brief COPE: Denial, d = 0.4). 

There were no other statistically significant differences in coping between the two 
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cluster groups by time two. Effect sizes for significant differences between the groups 

were generally in the moderate range. 

 

Cross-tabulation and independent t-tests were used to examine the relationships 

between adapter/non-adapter groups, demographic and clinical variables, and clinical 

outcomes at times one and two (Table 6.10). Analyses indicated that adapters were 

older than non-adapters (d = 0.3), were recruited into the study earlier post injury (d = 

0.4), had lower odds of past treatment for a psychiatric illness and reporting a current 

psychiatric diagnosis at time of recruitment. These participants were also less likely to 

report compensation problems at time of recruitment although the number of cases 

reporting compensation problems was small (n = 9).  

 

Table 6.10 shows how clinical outcome was distributed across the two cluster 

groups. The results indicated that of the 85 participants within the adapter cluster at 

time one, 61 (71.8%) had a good outcome at time one (p < 0.01). Of the 72 within the 

adapter cluster that completed the follow-up visit, 60 (83.3%) had a good outcome at 

time two (p < 0.05). Of the 61 participants within the non-adapter cluster at time one, 

12 (19.7%) had a good outcome at time one and of the 52 participants in the non-

adapter group who completed the second study visit, 33 (63.5%) had a good outcome 

at time two. Conversely, of the 31 participants who had a poor clinical outcome at 

time two, 12 (38.7%) were within the adapter cluster and 19 (61.3%) were within the 

non-adapter cluster. These results indicated that the odds of a poor outcome at both 

time one and time two are statistically significantly reduced if the participant was a 

member of the adapter group at time one (OR 0.3, 95% CI 0.2 to 0.8, p < 0.05).  

 



 

 193 

Table 6.9:  Final cluster centres for baseline psychological measures significantly contributing to the final cluster model (n = 147). 

 Cluster 1: Non- Adapter group 

(n = 61) 

Cluster 2: Adapter group 

(n = 85) 

IPQ-R Identity
2 

29.3 24.9 

IPQ-R Timeline Acute/ Chronic
2 

15.2 12.2 

IPQ-R Consequences
2 

20.8 13.9 

IPQ-R Illness Coherence
2 

16.7 19.2 

IPQ-R Timeline Cyclic
2 

13.5 10.3 

IPQ-R Emotional Representations
2 

19.3 13.8 

HADS Anxiety
1 

9.5 5.6 

HADS Depression
1 

8.1 3.1 

RPQ
1 

39.4 14.3 

RHIFUQ
1 

23.9 6.6 

 
1 
High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

2 
High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 
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Table 6.10:  Demographic and clinical variables by cluster group membership (n = 146). 

 
Variable Non- Adapter group 

(cluster 1) (n = 61) 

N (%)
1
 

Adapter group (cluster 2)  

(n = 85) 

N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Demographic characteristics     

Age in years [M (SD)]
 38.8 (14.9) 43.8 (15.9) MD -5.0 (-10.1, 0.1) 0.054

3 

Gender (male)  22 (36.1) 42 (49.4) OR 0.6 (0.3, 1.1) 0.109
4 

Ethnicity     0.419
4 

- New Zealand European  49 (80.3) 75 (88.2)   

- New Zealand Maori  5 (8.2) 4 (4.7)   

- Other  7 (11.5) 6 (7.1)   

Educational Qualifications     0.335
4 

- None 9 (14.8) 20 (23.5)   

- High School and Polytech 38 (62.3) 51 (60.0)   

- Tertiary 14 (23.0) 14 (16.5)   

Work Status at time of injury     0.570
4 

- Employed full time 35 (57.4) 44 (51.8)   

- Employed part time 10 (16.4) 11 (12.9)   

- Studying 8 (13.1) 10 (11.8)   

- Not employed 5 (8.2) 15 (17.6)   

- Other 3 (4.9) 5 (5.9)   
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Table 6.10: Continued 

Variable Non- Adapter group 

(cluster 1) (n = 61) 

N (%)
1
 

Adapter group (cluster 2)  

(n = 85) 

N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Clinical Characteristics     

Injury type    0.816
4 

- Motor vehicle accident 9 (14.8) 9 (10.6)   

- Road traffic accident 4 (6.6) 7 (8.2)   

- Falls 22 (36.1) 34 (40.0)   

- Assault 4 (6.6) 6 (7.1)   

- Sports related 10 (16.4) 18 (21.2)   

- Other 12 (19.7) 11 (12.9)   

Days post injury [M (SD)]  46.8 (23.6) 36.6 (23.8) MD 10.2 (2.4, 18.1) 0.011
3 

Glasgow Coma Scale Score  (n = 59) (n = 83)  0.256
4 

- 15 52 (88.1) 66 (79.5)   

- 14 6 (10.2) 11 (13.3)   

- 13 1 (1.7) 6 (7.2)   

Loss of consciousness    0.338
4 

- None 17 (27.9) 17 (20.0)   

- ≤ 1 minute 20 (32.8) 38 (44.7)   

- > 1 minute ≤ 5 minutes 16 (26.2) 16 (18.8)   

- > 5 minute < 30 minutes 8 (13.1) 14 (16.5)   
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Table 6.10: Continued 

Variable Non- Adapter group 

(cluster 1) (n = 61) 

N (%)
1
 

Adapter group (cluster 2)  

(n = 85) 

N (%)
1
 

Mean Difference/Odds Ratio 

(95% Confidence Interval)
2
 

P-value 

Post traumatic amnesia
5
     0.309

4 

- None 21 (34.4) 27 (31.8)   

- ≤ 1 hour 26 (42.6) 37 (43.5)   

- > 1 hour ≤ 24 hours 11 (18.0) 21 (24.7)   

- > 24 hours 2 (3.3) 0   

Psychiatric history  28 (45.9) 22 (25.9) OR 0.4 (0.2, 0.8) 0.014
4 

Current psychiatric diagnosis 17 (27.9) 10 (11.8) OR 0.3 (0.1, 0.8) 0.013
4 

Compensation difficulties 7 (11.5) 2 (2.4) OR 0.2 (0.0, 0.9) 0.024
4 

Previous MTBI 22 (36.1) 19 (22.4) OR 0.5 (0.2, 1.1) 0.069
4 

Outcome     

 

Time 1 (good outcome)  

Time 1 (poor outcome)  

(n = 61) 

12 (19.7) 

49 (80.3) 

(n = 85) 

61 (71.8) 

24 (28.2) 

 

OR 0.1 (0.0, 0.2) 

 

0.000
4 

 

Time 2 (good outcome)  

Time 2 (poor outcome)  

(n = 52) 

33 (63.5) 

19 (36.5) 

(n = 72) 

60 (83.3) 

12 (16.7) 

 

OR 0.3 (0.2, 0.8) 

 

0.012
4 

1
M (SD) where indicated  

2
 Mean Difference and Odds Ratio reported if able to be calculated. 

3 
Independent samples t-test 

4 
Chi square test 

5 
Stated n differs from sum because of missing data 
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Table 6.11:  Adapters and non-adapters across psychological measures at time one and two (n = 146)
5
. 

Measure Non-adapters (cluster 1) 

n = 61 

Mean (SD) 

Adapters (cluster 2)
 

n = 85 

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

         

RPQ¹ 39.4 (9.0) 23.4 (13.6) 14.3 (8.9) 13.7 (11.3) 25.1 (22.2, 28.1) 9.7 (5.1, 14.3) 0.000 0.000 

RHIFUQ¹ 23.9 (7.5) 13.8 (10.6) 6.6 (6.3) 6.3 (7.3) 17.3 (15.9, 19.7) 7.4 (4.3, 10.6) 0.000 0.000 

HADS         

Anxiety 9.5 (4.2) 7.7 (4.5) 5.6 (3.3) 6.0 (3.7) 3.9 (2.6, 5.1) 1.6 (0.1, 3.1) 0.000 0.032 

Depression  8.1 (3.7) 5.2 (4.3) 3.1 (2.7) 2.9 (2.9) 5.0 (3.9, 6.0) 2.3 (1.0, 3.6) 0.000 0.000 

IPQ-R²          

Identity Scale 29.3 (2.2) 26.7 (5.1) 24.9 (3.4) 23.7 (3.5) 4.3 (3.3, 5.3) 3.1 (1.4, 4.7) 0.000 0.000 

Timeline A/C 15.2 (4.0) 18.4 (3.8) 12.2 (3.5) 18.4 (3.0) 3.0 (1.8, 4.3) 0.0 (-1.2, 1.4) 0.000 0.899 

Consequences 20.8 (4.1) 24.6 (3.2) 13.8 (5.1) 23.1 (3.6) 7.0 (5.4, 8.5) 1.5 (0.3, 2.7) 0.000 0.018 

Personal Control 22.7 (3.5) 22.0 (3.7) 22.1 (4.0) 21.9 (3.7) 0.6 (-0.6, 1.9) 0.2 (-1.2, 1.5) 0.340 0.814 

Treat. Control 18.5 (2.8) 18.1 (2.5) 17.0 (3.8) 17.9 (2.8) 1.5 (0.4, 2.6) 0.1 (-0.8, 1.1) 0.010 0.760 

Illness Coherence 16.7 (4.1) 16.8 (3.3) 19.2 (3.6) 16.1 (3.5) -2.5 (-3.8, -1.2) 0.7 (-0.5, 1.9) 0.000 0.265 

Timeline Cyclic 13.5 (3.4) 13.7 (2.7) 10.3 (3.3) 12.9 (2.5) 3.2 (2.0, 4.3) 0.8 (-0.1, 1.7) 0.000 0.087 

Emotional Representations 19.3 (4.5) 17.5 (4.2) 13.8 (4.7) 16.8 (4.3) 5.5 (3.9, 7.0) 0.8 (-0.8, 2.3) 0.000 0.327 

Cause 39.5 (11.9) 43.5 (12.1) 36.4 (10.2) 46.4 (12.3) 3.1 (-0.6, 6.8) -2.9 (-7.3, 1.5) 0.102 0.195 

Brief COPE³         

Approach Dimension 
4
 33.7 (5.9) 33.2 (6.4) 33.4 (6.5) 33.4 (6.7) 0.2 (-1.8, 2.3) -0.2 (-2.6, 2.1) 0.815 0.843 

Avoidance Dimension 
4
 20.6 (4.9) 19.2 (4.1) 18.2 (5.0) 18.1 (4.7) 2.4 (0.7, 4.0) 1.1 (-0.4, 2.7) 0.005 0.159 

Social Coping Dimension 
4
 10.2 (3.2) 10.7 (3.7) 10.1 (3.2) 9.8 (3.5) 0.1 (-1.0, 1.1) 0.9 (-0.4, 2.2) 0.869 0.187 

Active Coping 6.5 (1.3) 6.4 (1.5) 6.6 (1.3) 6.7 (1.4) -0.1 (-0.6, 0.3) -0.3 (-0.8, 0.3) 0.562 0.319 

Planning 6.6 (1.4) 6.5 (1.5) 6.4 (1.5) 6.6 (1.5) 0.2 (-0.3, 0.7) -0.1 (-0.7, 0.4) 0.462 0.701 

Positive Reframing 6.0 (1.5) 6.1 (1.4) 5.9 (1.5) 5.8 (1.7) 0.1 (-0.4, 0.6) 0.3 (-0.3, 0.8) 0.681 0.292 

Acceptance 6.0 (1.5) 6.1 (1.4) 6.1 (1.6) 6.0 (1.6) -0.1 (-0.6, 0.4) 0.1 (-0.4, 0.6) 0.726 0.699 

Humour 5.0 (2.0) 4.6 (2.1) 5.0 (1.9) 4.8 (2.1) 0.0 (-0.7, 0.6) -0.2 (-1.0, 0.5) 0.914 0.542 

Religion 3.6 (2.2) 3.6 (2.2) 3.4 (1.9) 3.6 (2.1) 0.2 (-0.5, 0.9) 0.0 (-0.8, 0.8) 0.539 0.985 

Emotional Support 5.0 (1.9) 5.4 (2.1) 4.9 (1.8) 4.8 (1.9) 0.1 (-0.5, 0.7) 0.6 (-0.1, 1.3) 0.789 0.116 
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Table 6.11: Continued 

Measure Non-adapters (cluster 1) 

n = 61 

Mean (SD) 

Adapters (cluster 2)
 

n = 85 

Mean (SD) 

Mean Difference (95% 

Confidence Interval) 

P-value 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

         

Instrumental Support 5.2 (1.8) 5.3 (1.9) 5.2 (1.7) 5.0 (1.8) 0.0 (-0.6, 0.6) 0.3 (-0.4, 1.0) 0.984 0.386 

Self Distraction 5.2 (1.7) 5.5 (1.7) 5.1 (1.6) 5.1 (1.8) 0.1 (-0.5, 0.7) 0.4 (-0.2, 1.1) 0.714 0.167 

Denial 2.9 (1.4) 2.8 (1.3) 2.6 (1.2) 2.4 (0.8) 0.3 (-0.1, 0.7) 0.4 (0.0, 0.8) 0.180 0.041 

Venting 4.4 (1.6) 3.8 (1.5) 3.7 (1.4) 3.8 (1.5) 0.7 (0.2, 1.2) 0.0 (-0.6, 0.5) 0.009 0.991 

Substance Abuse 2.8 (1.5) 2.4 (1.0) 2.7 (1.6) 2.8 (1.5) 0.1 (-0.5, 0.5) -0.3 (-0.8, 0.2) 0.911 0.188 

Behavioural 

Disengagement 

3.1 (1.3) 3.1 (1.2) 2.7 (1.2) 2.7 (1.1) 0.5 (0.0, 0.9) 0.4 (-0.1, 0.8) 0.036 0.099 

Self Blame 4.9 (1.9) 4.3 (1.7) 4.1 (1.8) 4.1 (1.8) 0.8 (0.2, 1.4) 0.2 (-0.4, 0.8) 0.013 0.510 

 
¹ High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

² High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 

³ High scores on Brief COPE subscales represent greater use of the respective coping strategy. 
4
 Dimension scores derived from factor analysis of the Brief COPE by Snell et al. (240) (described in Appendix A). 

5 
Independent sample t-tests 
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Figure 6.5:  Significant differences between cluster groups across psychological measures at time one (n = 147) 

 
Key: RPQ = Rivermead Post Concussion Symptom Questionnaire; RHIFUQ = Rivermead Head Injury Follow Up Questionnaire; HADS A = HADS Anxiety Scale; 

HADS D = HADS Depression Scale; IPQR Id = IPQR Identity Scale; IPQR TAC = IPQR Timeline Acute-Chronic Subscale; IPQR C = IPQR Consequences 

Subscale; IPQR TxC = IPQR Treatment Control Subscale; IPQR TC = IPQR Timeline Cyclic Subscale; IPQR ER = IPQR Emotional Representation Subscale 
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Figure 6.6:  Significant differences between cluster groups across psychological measures at time two (n = 125). 

 
Key: RPQ = Rivermead Post Concussion Symptom Questionnaire; RHIFUQ = Rivermead Head Injury Follow Up Questionnaire; HADS A = HADS Anxiety Scale; 

HADS D = HADS Depression Scale; IPQR Id = IPQR Identity Scale;; IPQR C = IPQR Consequences Subscale. 
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6.2.5 Examination of IPQ-R dimensions and clinical outcomes. 

 

Hypotheses addressed: 

 

H2: Injury perceptions (i.e., components of the CSM) will be associated with 

different clinical outcomes (a) within three months (time one) and (b) six to nine 

months (time two) following a MTBI. 

 

When dimensions of the IPQ-R were examined by outcome using a distribution based 

approach, statistically significant univariate relationships between injury perceptions 

and outcomes at both time one (Table 6.12) and time two (Table 6.13) were seen. 

Table 6.12 shows that at time one participants who endorsed unhelpful perceptions of 

their injury had significantly greater odds of having a poor outcome. That is, 

consistent with the CSM, those participants endorsing stronger beliefs about the injury 

identity (IPQ-R Identity, d = 0.3), expected duration of symptoms (IPQ-R Timeline 

Acute Chronic, d = 0.3), severity of expected consequences (IPQ-R Consequences, d 

= 0.5), and emotional impact (IPQ-R Emotional Representations, d = 0.3), as well as 

less understanding of the injury (IPQ-R Illness Coherence, d = 0.2), were more likely 

to have a poor clinical outcome at time one. The effect sizes for significant results 

were in the moderate range. 

 

By time two, participants endorsing unhelpful perceptions of their injury, that is 

stronger beliefs at baseline about the injury identity (IPQ-R Identity, d = 0.3), severity 

of expected consequences (IPQ-R Consequences, d = 0.2), expected duration of 

symptoms (IPQ-R Timeline Acute Chronic, d = 0.2) and emotional impact (IPQ-R 

Emotional Representations, d = 0.3) had significantly greater odds of having a poor 

outcome (Table 6.13). Conversely, participants endorsing helpful perceptions of their 

injury, that is weaker beliefs at baseline about the identity, expected consequences and 

emotional impact of the injury (IPQ-R: Identity, d = 0.2; Consequences, d = 0.2; 

Emotional Representations, d = 0.3) had greater odds of having a good outcome at 

time two. These effect sizes were small to moderate. 
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Table 6.12:  Associations between IPQ-R scores at time one and outcome at time one (n = 147)
1
. 

IPQ-R Subscale Helpful perceptions at 

Time 1 [N (%)] 

P-value Unhelpful perceptions at 

Time 1 [N (%)] 

P-value 

Identity Scale 

Good outcome (n = 73) 

Poor outcome (n = 73) 

OR (95% CI) 

 

43 (58.9) 

19 (26.0) 

0.2 (0.1, 0.5) 

 

 

 

0.000 

 

20 (27.4)  

44 (60.3)   

4.0 (2.0, 8.1) 

 

 

 

0.000 

Timeline Acute-Chronic 

Good (n = 73) 

Poor (n = 74) 

OR (95% CI) 

 

40 (54.8) 

21 (28.4) 

0.3 (0.2, 0.6) 

 

 

 

0.001 

 

27 (37.0) 

46 (62.2) 

2.8 (1.4, 5.5) 

 

 

 

0.002 

Consequences 

Good outcome (n = 73) 

Poor outcome (n = 74) 

OR (95% CI) 

 

51 (69.9) 

18 (24.3) 

0.1 (0.1, 0.3) 

 

 

 

0.000 

 

18 (24.7) 

52 (70.3) 

7.2 (3.5, 15.0) 

 

 

 

0.000 

Illness Coherence 

Good (n = 73) 

Poor (n = 74) 

OR (95% CI)  

 

39 (53.4) 

24 (32.4) 

0.4 (0.2, 0.8) 

 

 

 

0.010 

 

27 (37.0) 

40 (54.1) 

2.0 (1.0, 3.9) 

 

 

 

0.038 

Personal Control 

Good outcome (n = 70) 

Poor outcome (n = 71) 

OR (95% CI) 

 

27 (38.6) 

33 (46.5) 

1.4 (0.7, 2.7) 

 

 

 

0.342  

 

36 (51.4) 

33 (46.5) 

0.8 (0.4, 1.6) 

 

 

 

0.557 

Treatment Control 

Good outcome (n= 71) 

Poor outcome (n = 73) 

OR (95% CI) 

 

27 (38.0)  

31 (42.5) 

1.2 (0.6, 2.3)  

 

 

 

0.587 

 

34 (47.9) 

32 (43.8) 

0.8 (0.4, 1.6) 

 

 

 

0.626 

Timeline Cyclic 

Good outcome (n = 73) 

Poor outcome (n = 74) 

OR (95% CI) 

 

36 (49.3) 

28 (37.8) 

0.6 (0.3, 1.2) 

 

 

 

0.161 

 

29 (39.7) 

35 (47.3) 

1.4 (0.7, 2.6) 

 

 

 

0.355 
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Table 6.12: Continued 

IPQ-R Subscale Helpful perceptions at 

Time 1 [N (%)] 

P-value Unhelpful perceptions at Time 

1 [N (%)] 

P-value 

Emotional Representations 

Good outcome (n = 73) 

Poor outcome (n = 74) 

OR (95% CI) 

 

45 (61.6) 

23 (31.1) 

0.3 (0.1, 0.6) 

 

 

 

0.000 

 

24 (32.9) 

45 (60.8) 

3.2 (1.6, 6.2) 

 

 

 

0.001 

Cause 

Good (n = 73) 

Poor (n = 74) 

OR (95% CI) 

 

35 (47.9) 

33 (44.6) 

0.9 (0.5, 1.7) 

 

 

 

0.684 

 

36 (49.3) 

37 (50.0) 

1.0 (0.5, 2.0) 

 

 

 

0.934 
1 

Chi square tests 
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Table 6.13:  Associations between IPQ-R scores at time one and outcome at time two (n = 125)
1
. 

IPQ-R Subscale Helpful perceptions at Time 1  

[N (%)] 

P-value Unhelpful perceptions at Time 

1 [N (%)] 

P-value 

Identity Scale 

Good outcome (n = 93) 

Poor outcome (n = 31) 

OR (95% CI) 

 

43 (46.2) 

9 (29.0) 

0.5 (0.2, 1.1) 

 

 

 

0.093 

 

36 (38.7) 

20 (64.5) 

2.9 (1.2, 6.7) 

 

 

 

0.012 

Timeline Acute-Chronic 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

41 (43.6) 

12 (38.7) 

0.8 (0.4, 1.9) 

 

 

 

0.632 

 

41 (43.6) 

19 (61.3) 

2.0 (0.9, 4.7) 

 

 

 

0.088 

Consequences 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

49 (52.1) 

9 (29.0) 

0.4 (0.2, 0.9) 

 

 

 

0.025 

 

41 (43.6) 

19 (61.3) 

2.0 (0.9, 4.7) 

 

 

 

0.088 

Illness Coherence 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

43 (45.7) 

12 (38.7) 

0.7 (0.3, 1.7) 

 

 

 

0.494 

 

40 (42.6) 

15 (48.4) 

1.3 (0.6, 2.9) 

 

 

 

0.570 

Personal Control 

Good outcome (n = 92) 

Poor outcome (n = 29) 

OR (95% CI) 

 

42 (45.7) 

10 (34.5) 

0.6 (0.3, 1.5) 

 

 

 

0.289 

 

41 (44.6) 

17 (58.6) 

1.8 (0.8, 4.1) 

 

 

 

0.186 

Treatment Control 

Good outcome (n = 92) 

Poor outcome (n = 30) 

OR (95% CI) 

 

35 (38.0) 

16 (53.3) 

1.9 (0.8, 4.3) 

 

 

 

0.140 

 

42 (45.7) 

12 (40.0) 

0.8 (0.3, 1.8) 

 

 

 

0.588 

Timeline Cyclic 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

 

44 (46.8) 

12 (38.7) 

0.7 (0.3, 1.6) 

 

 

 

0.432 

 

37 (39.4) 

14 (45.2) 

1.3 (0.6, 2.9) 

 

 

 

0.569 
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Table 6.13: Continued 

IPQ-R Subscale Helpful perceptions at Time 1  

[N (%)] 

P-value Unhelpful perceptions at Time 

1 [N (%)] 

P-value 

Emotional Representations 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

53 (56.4) 

7 (22.6) 

0.2 (0.1, 0.6) 

 

 

 

0.001 

 

36 (38.3) 

21 (67.7) 

3.4 (1.4, 8.0) 

 

 

 

0.004 

Cause 

Good outcome (n = 94) 

Poor outcome (n = 31) 

OR (95% CI) 

 

44 (46.8) 

16 (51.6) 

1.2 (0.5, 2.7) 

 

 

 

0.642 

 

45 (47.9) 

14 (45.2) 

0.9 (0.4, 2.0) 

 

 

 

0.793 
1 

Chi square tests 
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6.2.6  Relationships between psychological measures (Table 6.14) 

 

Inter-correlations between the various psychological measures indicated a range of 

moderate to large significant correlations (Table 6.14). The RPQ and RHIFUQ were 

highly positively correlated with each other and with HADS, most of the IPQ-R 

subscales (Identity, Timeline, Consequences, and Emotional Representations), and 

negatively correlated with IPQ-R Illness Coherence scores. The RPQ and RHIFUQ 

scores were also positively correlated with the Brief COPE Avoidance dimension 

scores. The significant correlation coefficients for these analyses were moderately 

large (r > 0.3) and highly significant (p < 0.01). 

 

The HADS subscales showed significant positive correlations between each 

other and many of the IPQ-R subscales (Identity, Timeline, Consequences, Emotional 

Representations), and the Brief COPE Avoidance dimension scores. The HADS 

subscales were also significantly negatively correlated with IPQ-R Illness Coherence 

scores. The significant correlation coefficients for these analyses were also moderate 

to large (r > 0.2, p < 0.01). 

 

The IPQ-R subscales were significantly correlated with each other suggesting 

significant positive correlations between Identity, Consequences, Timeline, Emotional 

Representation subscales. These subscales were negatively correlated with Illness 

Coherence subscale scores. The significant correlation coefficients for these analyses 

were moderate to large (r > 0.2, p < 0.01). The personal and treatment control 

subscales showed very few significant associations with other measures in the study. 

The exceptions were small, moderately significant correlations (r < 0.2, p < 0.05) 

between stronger beliefs about the controllability of the condition (Personal Control, 

Treatment Control) and approach coping (Brief COPE Approach and Social Coping 

dimension scores). 

 

Finally, of the Brief COPE dimension scores, the Avoidance dimension scores 

showed the most significant correlations with other measures in the study. Avoidance 

coping was highly positively correlated with RPQ, HADS Anxiety, both IPQ-R 

Timeline subscales, and the Emotional Representations scores, as well as negatively 

correlated with IPQ-R Illness Coherence scores.  
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Table 6.14:  Correlations between psychological measures at time one (n -= 147) 

Measure  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 RPQ Pearson‟s r  1 .773
**

 .644
**

 .690
**

 .707
**

 .429
**

 .670
**

 .034 .119 -.353
**

 .375
**

 .571
**

 .042 .265
**

 -.028 

Sig. (2-tailed) 
 

.000 .000 .000 .000 .000 .000 .691 .155 .000 .000 .000 .614 .001 .733 

2 RHIFUQ Pearson‟s r   1 .466
**

 .645
**

 .652
**

 .366
**

 .637
**

 .087 .143 -.337
**

 .358
**

 .537
**

 .109 .168
*
 .039 

Sig. (2-tailed)  
 

.000 .000 .000 .000 .000 .305 .087 .000 .000 .000 .190 .042 .641 

3 HADS Anxiety Pearson‟s r   1 .637
**

 .417
**

 .388
**

 .480
**

 -.094 -.017 -.321
**

 .308
**

 .530
**

 -.075 .346
**

 -.019 

Sig. (2-tailed)   
 

.000 .000 .000 .000 .266 .842 .000 .000 .000 .369 .000 .815 

4 HADS Depression Pearson‟s r    1 .491
**

 .476
**

 .626
**

 .001 .065 -.317
**

 .296
**

 .583
**

 -.098 .247
**

 -.034 

Sig. (2-tailed)    
 

.000 .000 .000 .993 .441 .000 .000 .000 .238 .003 .680 

5 IPQR Identity Pearson‟s r     1 .327
**

 .605
**

 .067 .183
*
 -.202

*
 .322

**
 .454

**
 .096 .086 .110 

Sig. (2-tailed)     
 

.000 .000 .431 .029 .015 .000 .000 .250 .305 .187 

6 IPQRTimeline A/C Pearson‟s r      1 .575
**

 -.022 .119 -.184
*
 .297

**
 .501

**
 -.074 .192

*
 .010 

Sig. (2-tailed)      
 

.000 .795 .155 .026 .000 .000 .372 .020 .908 

7 IPQR Consequences Pearson‟s r       1 .069 .144 -.367
**

 .355
**

 .584
**

 .082 .094 .019 

Sig. (2-tailed)       
 

.414 .085 .000 .000 .000 .326 .257 .819 

8 IPQRPersonal Control Pearson‟s r        1 .558
**

 .024 .032 .059 .189
*
 -.074 .115 

Sig. (2-tailed)        
 

.000 .774 .708 .486 .025 .380 .173 

9 IPQRTreatmt Control Pearson‟s r         1 .080 .038 .032 .138 -.009 .194
*
 

Sig. (2-tailed)         
 

.343 .651 .700 .098 .917 .020 

10 IPQR Illness Coher. Pearson‟s r          1 -.460
**

 -.515
**

 -.086 -.236
**

 -.022 

Sig. (2-tailed)          
 

.000 .000 .298 .004 .796 

11 IPQR Timeline Cyc. 

 

Pearson‟s r 

Sig. (2-tailed) 

          1 .446
** 

.000 

-.008 

.922 

.165
* 

.046 

.023 

.787 
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Table 6.14: Continued 

Measure  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

12 IPQR Emot Rep. Pearson‟s r            1 -.022 .297
**

 .110 

Sig. (2-tailed)            
 

.792 .000 .187 

13 BCope Approach
1 

Pearson‟s r             1 .048 .264
**

 

Sig. (2-tailed)             
 

.562 .001 

14 BCope Avoidance
1 

Pearson‟s r              1 .067 

Sig. (2-tailed)              
 

.421 

15 BCope Soc. Coping
1 

Pearson‟s r               1 

Sig. (2-tailed)               
 

 

** Correlation is significant at the 0.01 level (2-tailed).  

* Correlation is significant at the 0.05 level (2-tailed).
 

1
Brief COPE dimension scores derived from EFA (Appendix A) 

The IPQ-R scores have been shaded for clarity.  
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6.2.7  Predictors of Outcome. 

 

Hypotheses addressed: 

 

H1: Core components of Leventhal‟s CSM at time one (i.e., illness 

perceptions, coping, distress) will predict clinical outcomes six to nine months 

after injury (time two). 

 

6.2.7a  Time one analyses 

 

Preliminary logistic regressions with significant time one demographic and clinical 

variables retained from the univariate analyses resulted in a „base regression model‟ 

that included gender, highest educational qualification and number of days post 

injury. Variance accounted for by this base model (using „ENTER‟) ranged between 

15.0% and 20.0% (Cox and Snell R² = 0.15; Nagelkerke R² = 0.20) and 66.0% of 

cases were correctly classified. 

 

 The final regression model (Table 6.15) was derived after five iterations (using 

„ENTER‟). Education, Gender, HADS Depression score, IPQ-R Identity and 

Consequences scores, and the Brief COPE Approach Dimension score all made a 

significant contribution to the prediction model. As Table 6.15 shows however some 

of these results were marginal. The Hosmer and Lemeshow test did not reach 

significance suggesting the data fit the model (p = 0.19) and estimated variance 

accounted for by the model ranged between 39.0% and 51.0% (Cox and Snell R² = 

0.39; Nagelkerke R² = 0.51). Using this model 76.7% of cases were correctly 

classified.  

 

 Finally, to manage collinearity between the psychological measures, an 

examination of individual contributions of significant time one psychological measure 

scores to the base regression model of demographic and clinical variables (described 

above) was undertaken. Table 6.16 shows the results of these analyses indicating that, 

as expected, many of the psychological measures made a significant individual 

contribution to predicting outcome over and above demographic and clinical features. 
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6.2.7b  Analyses of time two data 

 

Logistic regression analyses were conducted with significant time one variables 

retained from univariate analyses (using „ENTER‟) to predict outcome at time two. 

As noted above there were no significant time one demographic or clinical variables 

associated with clinical outcome at time two. After five iterations, of the 

psychological measures only the Brief COPE Approach Dimension (p < 0.05) was 

significant. The results for all measures entered into the analysis are shown in Table 

6.17. The Hosmer and Lemeshow test did not reach significance suggesting the data 

fit the model (p = 0.45) and estimated variance accounted for by the model ranged 

between 14.0% and 21.0% (Cox and Snell R² = 0.14; Nagelkerke R² = 0.21). Using 

this model 76.6% of cases were correctly classified. 
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Table 6.15: Logistic regression of significant time one univariate variables on poor outcome at an average of six weeks after MTBI (n = 147). 

 

Final Model Variablesª 

 

B SE df Significance Exp (B)  

(95% CI Exp (B)) 

 

HADS Depression 

 

 

0.25 

 

0.10 

 

1 

 

0.014 

 

1.3 (1.1, 1.6) 

IPQ-R Identity Scale 

 

0.15 0.08 1 0.081 1.2 (1.0, 1.4) 

IPQ-R Consequences 

 

0.11 0.07 1 0.100 1.1 (1.0, 1.3) 

Brief COPE Approach 

Dimension
b
 

 

0.07 0.04 1 0.058 1.1 (1.0, 1.2) 

Gender (male) 

 

-0.66 0.48 1 0.170 0.5 (0.2, 1.3) 

Highest Educational 

Qualification 

  2 

 

0.013 

 

 

 

No educational 

qualifications) 

 

High School 

qualifications 

 

 

 

-0.44 

 

 

-1.70 

 

 

0.77 

 

 

0.67 

 

 

1 

 

 

1 

 

 

0.568 

 

 

0.011 

 

 

0.6 (0.1, 2.9) 

 

 

0.2 (0.0, 0.7) 

ª Model after 5 iterations using ENTER  
b 

Dimension scores derived from factor analysis of the Brief COPE by Snell et al. (240) (described in Appendix A). 
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Table 6.16: Individual effect of psychological measures at time one over and above demographic and clinical variables in predicting poor 

outcome at an average of six weeks after MTBI.  

 
Measure/variable  

 

Sig. Exp (B) 

(95% CI Exp (B)) 

Rank 

HADS Depression  

 

0.000 1.4 (1.2, 1.6) 1 

IPQ-R Identity  

 

0.000 1.4 (1.2, 1.6) 2 

IPQ-R Consequences  

 

0.000 1.3 (1.2, 1.4) 3 

HADS Anxiety  

 

0.000 1.2 (1.1, 1.3) 4 

IPQ-R Emotional Rep.  

 

0.000 1.2 (1.1, 1.3) 5 

IPQ-R Timeline-Cyclic  

 

0.007 1.2 (1.0, 1.3) 6 

IPQ-R Timeline-A/C  

 

0.008 1.2 (1.0, 1.3) 7 

Brief Cope Approach
1
  

 

0.070 1.1 (1.0, 1.1) 8 

IPQ-R Coherence  

 

0.007 0.9 (0.8, 1.0) 9 

 
1
 Brief COPE Approach Dimension score from Snell et al. (240) (described in Appendix A). 
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Table 6.17: Logistic regression of significant time one univariate variables on poor outcome on average of seven months after MTBI (n = 

125). 

 

Final Model Variablesª 

 

B SE B df Significance Exp (B)  

(95% CI Exp (B)) 

 

Brief COPE Approach 

Dimension
b 

 

HADS Depression 

 

 

0.10 

 

 

0.10 

 

0.04 

 

 

0.08 

 

1 

 

 

1 

 

0.026 

 

 

0.243 

 

1.1 (1.0, 1.2)  

 

 

1.1 (1.0, 1.2) 

HADS Anxiety 

 

IPQ-R Identity 

 

0.04 

 

0.05 

0.07 

 

0.09 

1 

 

1 

0.577 

 

0.536 

1.0 (0.9, 1.1)  

 

1.1 (0.9, 1.2) 

IPQ-R Consequences 

 

0.01 0.06 1 0.857 1.0 (0.9, 1.2) 

IPQ-R Emotional 

Representations 

0.05 0.06 1 0.431 1.0 (0.9, 1.2) 

ª Model after 5 iterations using ENTER 
b 

Dimension scores derived from factor analysis of the Brief COPE (240) (described in Appendix A). 
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Linear regressions were also performed to evaluate significant time one 

predictors of aspects of clinical outcome at time two. Clinical outcomes for these 

analyses were persisting symptoms (RPQ total score at time two), and social and 

functional problems (RHIFUQ total score at time two). Table 6.18 shows the results 

of these regression analyses.  

 

i) Time one predictors of persisting MTBI symptoms at time two (T2 RPQ) 

 

When significant time one RPQ, RHIFUQ, IPQ-R, HADS and Brief COPE 

dimension scores were entered into the analysis using stepwise variable entry, 

after two steps RPQ (p < 0.01) and RHIFUQ (p < 0.05) scores were retained. 

The resulting model had an adjusted R
2
 = 0.302. However examination of the 

collinearity statistics identified problems with tolerance for these measures (< 

0.3) suggesting that high correlations between these independent variables had 

an undue influence on the results. These variables were removed and the 

analysis was repeated using ENTER for variable entry in order to examine 

contributions from the other independent variables. The resulting model had 

an adjusted R
2 

= 0.20 and HADS Anxiety and IPQ-R Consequences made a 

significant contribution to the model. Tolerance values were acceptable (> 

0.5). These results are shown in Table 6.18. 

 

ii) Time one predictors of persisting functional and social difficulties at time two 

(T2 RHIFUQ) 

 

When significant time one RPQ, RHIFUQ, IPQ-R, HADS and Brief COPE 

dimension scores were entered into the analysis using stepwise variable entry, 

after two steps RPQ (p < 0.05) and RHIFUQ (p < 0.05) scores were retained. 

The resulting model had an adjusted R
2
 = 0.220. Once again examination of 

the collinearity statistics identified low tolerance values (< 0.3), related to the 

high correlations between these variables. When the analysis was repeated 

excluding these variables and using ENTER for variable entry, IPQ-R 

Consequences, IPQ-R Identity and HADS Anxiety made a contribution to the 

model (Table 6.18). 
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Table 6.18:  Multiple regressions of significant time one univariate variables on clinical, social and functional outcomes six to nine months 

after MTBI. 

Variable B SE B Beta t Significance  

Post-concussion symptoms at follow up (R² adj. = 0.20)
1 

Anxiety (HADS Anxiety score) 

Expected consequences (IPQ-R Consequences score) 

 

 

1.09 

0.50 

 

 

0.34 

0.27 

 

 

0.33 

0.21 

 

 

3.22 

1.82 

 

 

p = 0.002 

p = 0.071 

 

Activity and participation at follow up (R² adj. = 0.19)
1 

Expected consequences (IPQ-R Consequences score) 

Symptoms attributed to injury (IPQ-R Identity score) 

Anxiety (HADS Anxiety score) 

 

 

O.33 

0.43 

0.35 

 

0.20 

0.28 

0.25 

 

0.20 

0.16 

0.15 

 

1.66 

1.56 

1.42 

 

p = 0.099 

p = 0.122 

p = 0.159 

1 
Using ENTER for variable entry 
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6.2.8  Examination of Changes with Time and Outcome 

 

The hypothesis addressed: 

 

H3: Changes in (a) injury perceptions, (b) coping and (c) distress (i.e., core 

components of the CSM) will be associated with changes in clinical outcome 

between time one and time two (e.g., change from poor outcome at time one to 

good outcome at time two; change from good outcome at time one to poor 

outcome at time two. 

 

Table 6.19 shows the results of analyses of mean changes in scores from 

psychological measures between time one and time two for the whole sample (n = 

125). These results show that there was a significant lessening of symptoms (RPQ) 

and functional difficulties with time (RHIFUQ). Participants as a group were also 

reporting less distress at time two (HADS Depression; IPQ-R Emotional 

Representations), and weaker beliefs about the identity of the condition (IPQ-R 

Identity). Notably, participants reported significantly stronger beliefs over time about 

the expected duration and severity of consequences but improved understanding of 

the condition (IPQ-R Timeline Acute/Chronic, Timeline Cyclic, Consequences, and 

Illness Coherence). Participants also appeared to be making more causal attributions 

at time two compared with time one (IPQ-R Causal Scale). There were no significant 

changes in participant coping styles (Brief COPE) between study visits suggesting 

coping choices remained generally stable over time. 

 

When changes in scores on psychological measures were examined according to 

clinical outcome there were significant differences in the size and direction of changes 

in scores between outcome groups (Tables 6.8 and 6.20; Figures 6.7 - 6.9). Compared 

with those who had a poor outcome at time two, as might be expected, those with a 

good outcome had a significantly greater reduction in level of symptoms (RPQ, d = 

0.4). This group also reported reduced functional difficulties at time two (RHIFUQ) 

whereas participants in the poor outcome group reported an increase in functional 

difficulties over time (d = 0.9) (Figure 6.7). There were also non significant trends 

towards participants in the good outcome group improving over time with respect to 

levels of distress (HADS Depression, d = 0.4) as well as a weakening of perceptions 
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of the identity of the condition (IPQ-R Identity, d = 0.3). Both groups reported 

stronger perceptions over time about the severity of injury consequences although 

participants in the good outcome group endorsed larger changes on average than those 

with a poor outcome at time two (IPQ-R Consequences, d = 0.3). Differences also 

emerged between the groups in the direction of changes in coping over time as 

measured with the Brief COPE (Figure 6.8). Compared with those having a poor 

outcome at time two, participants in the good outcome group reported significantly 

increased use of approach coping strategies (Brief COPE Subscales: Positive 

Reframing, d = 0.4; Acceptance, d = 0.4), increased use of social support (Emotional 

Support, d = 0.4) and less self blame (Self Blame, d = 0.5). The poor outcome group 

by comparison at time two reported significantly reduced use of approach coping 

strategies, reduced use of social support and an increased tendency to self blame. 

 

Finally, direction of change in outcome was examined for the 125 participants 

who completed both study visits. The results showed that 50 participants (40.0%) had 

a good outcome at both time one and two; 45 (36.0%) had a poor outcome at time one 

but improved to a good outcome by time two; 22 (17.6%) showed no improvement 

and had a poor outcome at both time one and two; and eight (6.4%) deteriorated from 

a good outcome at time one to a poor outcome by time two. Closer analysis of the 

eight participants who changed from good outcome to poor outcome indicated that the 

most common event in common for this group was loss of employment (n = 6). These 

six participants were in employment at time one but by time two these participants 

had lost their jobs and reported marked MTBI symptoms and functional difficulties. 

Two participants who were not working at both time one and two reported increased 

social and functional problems at time two (RHIFUQ). 
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Table 6.19:  Summary of change in scores on psychological measures between time one and time two
5
. 

Measure No Items Possible score 

(min-max) 

Time 1 Score 

[M (SD)] 

 

(n = 147) 

Time 2 Score 

[M (SD)] 

 

(n = 125) 

Change from 

Baseline 

[M (SD)] 

(n = 125) 

P-value
5 

RPQ¹       

Total Score 16 0 - 64 25.0 (14.7) 17.8 (13.1) 7.2 (13.5) 0.000 

RHIFUQ¹       

Total Score 10 0 - 40 13.9 (10.6) 9.4 (9.5) 4.4 (10.6) 0.000 

HADS¹        

Anxiety 7 0 - 21 7.2 (4.0) 6.7 (4.1) 0.5 (3.7) 0.139 

Depression 7 0 - 21 5.2 (3.9) 3.9 (3.7) 1.2 (4.1) 0.001 

IPQ-R²        

Identity Scale 18 18 - 36 26.8 (3.6) 25.0 (4.5) 1.8 (4.0) 0.000 

Timeline A/C 6 6 - 30 13.3 (3.7) 18.3 (3.4) -5.1 (4.2) 0.000 

Consequences 6 6 - 30 16.7 (5.6) 23.7 (3.6) -7.0 (5.5) 0.000 

Personal Control 6 6 - 30 22.6 (3.8) 21.9 (3.7) 0.6 (3.6) 0.056 

Treat. Control 5 5 - 25 17.7 (3.4) 18.0 (2.7) -0.3 (3.4) 0.359 

Illness Coherence 5 5 - 25 18.1 (4.1) 16.3 (3.4) 1.8 (4.4) 0.000 

Timeline Cyclic 4 4 - 20 11.7 (3.5) 13.2 (2.5) -1.5 (3.6) 0.000 

Emotional Representations 6 6 - 30 16.1 (5.3) 17.1 (4.3) -1.1 (5.7) 0.037 

Cause 18 18 - 90 37.3 (11.1) 45.1 (12.3) -7.8 (15.3) 0.000 

Brief COPE³  2 - 8     

Active Coping 2 2 - 8 6.6 (1.3) 6.5 (1.5) 0.1 (1.6) 0.689 

Planning 2 2 - 8 6.5 (1.5) 6.6 (1.5) -0.1 (1.8) 0.660 

Positive Reframing 2 2 - 8 6.0 (1.5) 5.9 (1.6) 0.0 (1.9) 0.924 

Acceptance 2 2 - 8 6.1 (1.5) 6.0 (1.5) 0.1 (1.8) 0.662 

Humour 2 2 - 8 5.0 (1.9) 4.7 (2.1) 0.4 (1.9) 0.036 

Religion 2 2 - 8 3.6 (2.1) 3.6 (2.1) 0.0 (1.6) 0.955 

Emotional Support 2 2 - 8 5.0 (1.8) 5.1 (2.0) 0.0 (1.9) 0.887 

Instrumental Support 2 2 - 8 5.3 (1.7) 5.2 (1.9) 0.1 (2.0) 0.507 

Self Distraction 2 2 - 8 5.3 (1.7) 5.3 (1.8) 0.0 (2.0) 1.000 
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Table 6.19: Continued 

Measure No Items Possible score 

(min-max) 

Time 1 Score 

[M (SD)] 

 

(n = 147) 

Time 2 Score 

[M (SD)] 

 

(n = 125) 

Change from 

Baseline 

[M (SD)] 

(n = 125) 

P-value5 

Denial 2 2 - 8 2.7 (1.3) 2.6 (1.1) 0.2 (1.5) 0.264 

Venting 2 2 - 8 4.0 (1.6) 3.8 (1.5) 0.3 (1.8) 0.094 

Substance Abuse 2 2 - 8 2.7 (1.5) 2.6 (1.3) 0.1 (1.4) 0.446 

Behavioural 

Disengagement 

2 2 - 8 2.8 (1.2) 2.8 (1.2) 0.0 (1.2) 0.942 

Self Blame 2 2 - 8 4.4 (1.9) 4.2 (1.7) 0.3 (1.6) 0.075 

Approach Dimension
4
 12 12 - 48 33.8 (6.2) 33.3 (6.5) 0.5 (6.8) 0.439 

Avoidance Dimension
4
 10 10 - 40 19.3 (5.3) 18.5 (4.6) 0.8 (4.7) 0.071 

Social Coping Dimension
4 

4  4 - 16 10.3 (3.2) 10.2 (3.6) 0.1 (3.4) 0.754 
 

¹ High scores on the RPQ; RHIFUQ; HADS scales represent poorer status (more symptoms and problems) 

² High scores on IPQ-R scales and subscales represent more strongly held beliefs about the condition. 

³ High scores on Brief COPE subscales represent greater use of the respective coping strategy. 
4
 Dimension scores derived from factor analysis of the Brief COPE (240) (described in Appendix A). 

5
Paired samples t-test 
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Table 6.20:  Change in scores (M [SD]) on psychological measures between baseline (time one) and study follow up (time two) according to 

clinical outcome (n = 125)
2
. 

Measure Good Outcome at 

Time 2 

(n = 94) 

Poor Outcome at 

Time 2 

(n = 31) 

Mean Difference (95% 

Confidence Interval) 

P-value
2 

RPQ¹     

Total Score  8.5 (13.9) 3.4 (11.6) 5.1 (-0.4, 10.6) 0.049 

RHIFUQ¹     

Total Score  6.7 (10.4) -2.3 (8.4) 9.0 (5.3, 12.7) 0.000 

HADS¹      

Anxiety 0.7 (3.5) -0.1 (4.1) 0.8 (-0.8, 2.5) 0.323 

Depression 1.6 (3.7) 0.1 (4.8) 1.5 (-0.4, 3.4) 0.112 

IPQ-R²      

Identity Scale 2.2 (4.1) 0.9 (3.3) 1.2 (-2.2, 2.7) 0.096 

Timeline A/C -5.0 (4.3) -5.4 (4.0) 0.4 (-1.3, 2.1) 0.632 

Consequences -7.4 (5.8) -5.8 (4.2) -1.6 (-3.9, 0.6) 0.158 

Personal Control 0.6 (3.7) 0.8 (3.4) -0.2 (-1.7, 1.3) 0.790 

Treat. Control -0.3 (3.4) -0.1 (3.4) -0.2 (-1.6, 1.2) 0.783 

Illness Coherence 2.0 (4.4) 1.3 (4.2) 0.8 (-1.0, 2.5) 0.388 

Timeline Cyclic -1.7 (3.6) -2.0 (3.6) 0.7 (-0.8, 2.2) 0.376 

Emotional Representations -1.3 (5.6) -0.5 (5.8) -0.8 (-3.2, 1.6) 0.494 

Cause -7.5 (15.5) -8.5 (15.1) 0.9 (-5.4, 7.2) 0.774 

Brief COPE³     

Active Coping 0.0 (1.6) 0.2 (1.3) -0.2 (-0.8, 0.3) 0.433 

Planning -0.1 (1.9) 0.1 (1.8) -0.2 (-1.0, 0.5) 0.549 

Positive Reframing -0.2 (1.8) 0.7 (2.0) -0.8 (-1.6, 0.0) 0.042 

Acceptance -0.1 (1.8) 0.7 (2.0) -0.8 (-1.6, 0.0) 0.047 

Humour 0.4 (1.7) 0.3 (2.2) 0.1 (-0.7, 1.0) 0.774 

Religion -0.1 (1.3) 0.3 (2.2) -0.4 (-1.1, 0.2) 0.183 

Emotional Support -0.2 (1.8) 0.5 (2.0) -0.8 (-1.6, 0.0) 0.064 

Instrumental Support -0.0 (2.0) 0.6 (2.2) -0.6 (-1.4, 0.3) 0.199 
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Table 6.20: Continued 

Measure Good Outcome at 

Time 2 

(n = 94) 

Poor Outcome at 

Time 2 

(n = 31) 

Mean Difference (95% 

Confidence Interval) 

P-value2 

Self Distraction -0.1 (1.9) 0.3 (2.1) -0.4 (-1.3, 0.4) 0.319 

Denial 0.2 (1.4) -0.1 (1.9) 0.3 (-0.5, 1.0) 0.446 

Venting 0.4 (1.6) -0.1 (2.0) 0.5 (-0.3, 1.3) 0.203 

Substance Abuse 0.0 (1.3) 0.3 (1.8) -0.2 (-0.9, 0.5) 0.461 

Behavioural Disengagement -0.0 (1.3) 0.0 (0.8) -0.1 (-0.5, 0.4) 0.793 

Self Blame 0.5 (1.7) -0.3 (1.3) 0.8 (0.2, 1.4) 0.009 

Approach Dimension 
1
 -0.1 (6.7) 2.2 (6.8) -2.3 (-5.2, 0.5) 0.103 

Avoidance Dimension 
1
 1.1 (4.7) -0.3 (4.4) 1.4 (-0.5, 3.2) 0.136 

Social Coping Dimension 
1
 -0.2 (3.4) 1.1 (3.4) -1.3 (-2.7, 0.1) 0.061 

 
1
 Dimension scores derived from factor analysis of the Brief COPE (240) (described in Appendix A). 

2
 Independent samples t-test 
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RPQ 

 

 
 

RHIFUQ 

 

 
 

 

Figure 6.7: Change in scores between time one and time two on 

psychological measures (n = 125). 

HADS Anxiety 

 

 
 

HADS Depression 

 

 
 

 

 



 

 223 

Brief COPE Positive Reframing 

 

 
 

Brief COPE Acceptance 

 

 
 

 

Figure 6.8: Change in scores between time one and time two on 

selected Brief COPE subscales (n = 125). 
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IPQ-R Identity 

 

 

 
 

IPQ-R Consequences 

 

 
 

Figure 6.9: Change in scores between time one and time two on 

selected IPQ-R scales/subscales (n = 125). 
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6.3 SUMMARY OF HYPOTHESIS TESTING 
 

The primary study hypothesis was accepted as various components of the CSM at time 

one statistically significantly predicted MTBI outcome six to nine months following 

injury. 

 

Hypotheses 2(a) and 2(b) were accepted as there were statistically significant 

associations between components of the CSM and clinical outcomes at both time one and 

time two. These associations were examined using univariate analyses (cross-tabulation, 

t-tests) and cluster analyses. Associations between injury perceptions and clinical 

outcomes were further examined using a distribution based approach. This approach 

identified those participants endorsing unhelpful perceptions of their injury at time one 

that is, within three months of their MTBI, had statistically significantly greater odds of 

having poor clinical outcomes at both time one and time two.  

 

Hypothesis 3(b) was accepted as changes in choice of coping styles between time 

one and time two were associated with different clinical outcomes. Hypotheses 3(a) and 

3(c) were rejected as changes in injury perceptions and levels of distress were not 

statistically significantly associated with different clinical outcomes at time two.  

 

Finally, Hypothesis 4(a) was not able to be completely rejected as a statistically 

significant association was found for one demographic variable (education) at time one 

and outcome at time one. Hypothesis 4(b) was rejected as no statistically significant 

associations were found between any of the demographic or injury variables and 

outcomes six to nine months after MTBI.  

 

The importance and limitations of these findings will be discussed in Chapter 7. 
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Chapter Seven 

Discussion 

 

7.0  CHAPTER OUTLINE 

 

This research sought to investigate the nature of participant perceptions of, and adjustment to a 

recent MTBI guided by a theoretically derived self regulation model of health behaviour 

(Leventhal‟s CSM). Specifically it investigated whether components of the CSM (perceptions of 

injury, coping and distress) were associated with and predictive of, clinical outcomes over time. 

Empirical examination of such psychological constructs may extend current descriptive models 

of MTBI recovery and provide more information about risk factors and treatment targets. The 

identification of early predictors of outcome and potential treatment targets is of clinical 

relevance as this information will assist early clinical management decisions to reduce risk for 

poor outcomes. 

 

 The first section of this chapter is a summary and discussion of the main research 

findings. Second, the implications of the study findings and how these could be integrated with 

the current and rapidly expanding body of knowledge on recovery after MTBI is considered. 

Limitations of the research methods are reviewed and finally implications for continuing MTBI 

research are discussed. 

 

7.1  SUMMARY AND DISCUSSION OF MAIN FINDINGS 

 

7.1.1  Current study sample compared with published MTBI samples 

 

The study sample consisted of 147 people with a recent history of MTBI. The demographic and 

clinical features of the sample at time of recruitment were described in 6.1 and shown in Table 

6.1. The composition of the sample had similarities and differences when compared with 

recently published MTBI samples although in general there is considerable heterogeneity across 
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these studies regarding demographic and clinical features of participants (see Table 1.6 for 

examples of MTBI samples). This means that comparison across studies and integration of 

findings is difficult. 

 

7.1.1a  Pre-injury or demographic factors 

 

Gender 

 

The gender mix in the study sample compared reasonably well with recent published samples 

although marked variability is evident in general across the research (Table 1.6). As shown in 

Table 1.6 gender mix varied from a low of 22.0% female participants in an Australian study with 

100 participants (63), to a high of 79.1% female participants in a study from the United States 

(US) with 95 MTBI participants (56). The one previous study that examined illness perceptions 

in a MTBI sample reported a gender mix of 57.5% female participants (59) and the present study 

compares well with this (current sample 55.8% female). 

 

Age 

 

Average age varied across studies (Table 1.6) from 26.4 years in an Australian study with 84 

participants (40), to 42.5 years in a study from the United Kingdom (UK) with 73 participants 

(59). Age range information was not reported in many studies but where this was described, 

lower and upper limits also varied. For example, age ranged from 10 to 66 years in a Norwegian 

study (53) and six to 96 in a Swedish study (62). Most studies however included only adult 

participants and the reported lower age limit ranged between 15 (58) and 18 years (100). The 

average age (41.8 years) and age range in the current study (16 – 78 years) compared well with 

most recently published studies where this information was reported. 

 

Ethnicity 

 

The current study was conducted in the New Zealand setting and accordingly, ethnicity 

information relevant to the study context was collected and is unique to this setting. Information 
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about ethnicity was collected from participants using the 2006 New Zealand Census ethnicity 

question (see 5.6.1a and Appendix C1). Information from the 2006 Census (233) indicated that 

67.6% of the New Zealand population who gave information about their preferred ethnicity 

identified as New Zealand European and 14.6% identified as New Zealand Māori. The other two 

main ethnic groups in New Zealand in 2006 were Pacific Peoples and Asian (6.9% and 9.2% 

respectively).  

 

Table 6.1 showed that in the current sample 84.4% of participants identified as New 

Zealand European and 6.1% as New Zealand Māori. The „other‟ category (9.5%) included 

Pacific Peoples (Samoan, Cook Island Māori, Tongan, Nuiean), Asian, and other. These figures 

are at odds with the 2006 census and suggested an over-representation of participants identifying 

as New Zealand European. This may reflect the regional differences in ethnic proportions in 

New Zealand as described in the 2006 Census (233). For example, a review of ethnicity figures 

for patients registered with Pegasus Health (representing registered primary care providers) in 

the Canterbury region at 31 October 2010 indicated that 6% were registered as New Zealand 

Māori and 3% as Pacific Island (248). However these discrepancies may also reflect issues 

associated with barriers for Māori accessing healthcare services and therefore participation in 

health research (106, 249-250).  

 

The implication for interpretation and generalisation of study findings is that the results 

may have reduced validity for different cultural groups not adequately represented in the study 

sample. In support for this caveat, a recent Australian study (217) examined the influence of 

cultural background on experiences and beliefs about TBI and the association of these factors 

with outcome. Using a cross-sectional study design, the injury perceptions, acculturation and 

disability levels of 38 English speaking participants were compared with 32 participants from 

minority culturally and linguistically diverse backgrounds. The results showed that participants 

from minority cultural backgrounds demonstrated different beliefs and expectations about 

recovery from TBI compared with their English speaking counterparts, matched for gender, age 

and injury severity.  
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Education and employment 

 

Information about education was collected from participants by asking them to identify their 

highest educational qualification rather than estimating years of education. This enabled closer 

examination of associations between educational levels and outcome (see 2.2.1d for discussion 

of this issue). There were some participants (19.7%) who reported that they had no formal 

educational qualifications, but the majority of the sample endorsed either high school or tertiary 

level qualifications (72.1%). There were also significant differences between participants 

recruited from the CC compared with the ED (see Table 6.1), with the former being a better 

educated group overall. When levels of education across the study sample were compared with 

the two published studies that examined education in a similar manner (65, 100), the results 

appeared comparable. That is, these previous studies used similar methods to define levels of 

education and reported similar proportions of participants across levels of education. 

 

Examination of work status at time of injury indicated that most of the participants in the 

study were either in full or part-time paid employment or studying at the time of their injury 

(81%). These results compared well with the few recently published studies that reported 

information about employment status at the time of injury (52, 58, 63, 100).  

 

When educational attainment and work status at time of injury are considered in 

combination, recently published MTBI studies have included generally high functioning 

participants. The mix of levels of education and work status of participants in the current sample 

appeared similar to the participants in these published samples. 

 

Other variables 

 

Much of the recently published MTBI research has excluded participants with previous histories 

of psychiatric illness, comorbid psychiatric diagnoses and previous TBI (54). In order to keep the 

current study sample clinically relevant, potential participants were not excluded from 

participation on the basis of past or current psychiatric illness or previous MTBI. As shown in 

Table 6.1, 34.2% of the sample reported treatment for a psychiatric condition prior to their MTBI 
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and the most common self-reported comorbid diagnosis was depression. Table 6.1 also showed 

that 27.9% of participants reported a prior history of MTBI. It is difficult to compare these 

results with other published studies because histories of psychiatric illness and TBI have either 

not been reported or treated as exclusion factors.  

 

7.1.1b  Peri-injury or clinical factors 

 

Injury mechanism 

 

The most frequently reported injury mechanisms in MTBI studies are motor vehicle accidents, 

falls, assaults and sports related injuries. The large scale systematic review of published studies 

up to 2000 by the WHO Collaborating Task Force (6), reported that motor vehicle accidents and 

falls were the two leading injury causal factors across studies included in the review. The review 

authors reported however, that relative rates varied across studies and countries. For instance it 

was reported that across studies of participants recruited from Swedish hospital presentations 

between 1987 and 2000, 50-60% of injuries resulted from falls and 25% from motor vehicle 

accidents. The review authors reported that in contrast, in other countries such as Australia, New 

Zealand and France, motor vehicle accidents appeared more common than falls.  

 

Table 7.1 shows sample size and injury mechanism information from a number of MTBI 

studies published since the WHO systematic review compared with the current sample. As 

shown in Table 7.1 there is variability in the proportions of reported injury mechanisms. For 

example, motor vehicle accident rates for these recently published studies ranged between 13% 

in an Australian study (64) and 59% in a Norwegian study (52). Injuries sustained from falling 

over or off things ranged from a low 19% in an Australian study (40) to a high 59% in a Swedish 

study (58) (current study 38.8%). Notably, spread of participants across injury mechanisms in the 

present sample compared well with a previous recent New Zealand MTBI sample (70) as also 

shown in Table 7.1. 
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Injury severity 

 

Many recently published studies have not reported complete injury severity information for the 

whole sample. Where this has been reported, severity information across studies was fairly 

consistent with the current sample (Table 7.2). Some recently published studies have also 

reported information about intracranial abnormalities identified by imaging (CT, MRI) (52, 57-

58, 64-65, 101, 112). In most studies this was managed as a dichotomous variable (presence or 

absence of abnormalities) and the specific abnormalities detected by imaging were not described. 

There are two exceptions. The study by Bazarian et al. (101) described intracranial abnormalities 

on CT as including acute haemorrhage (subarachnoid, subdural, contusion), oedema and skull 

fracture. The study by Yang et al. (112) described intracranial lesions on CT as contusion, 

subarachnoid or subdural haemorrhage, or swelling. Rates of intracranial abnormalities across 

studies varied from 3.8% of the large sample (n = 1425) in the study by Bazarian et al. to 27.6% 

of 115 participants in the study by Sigurdardottir et al. (64). There were problems collecting this 

type of information for the present study given that participants were recruited after their initial 

injury related healthcare encounter was complete. Most participants did not have imaging (CT or 

MRI) performed around the time of injury because they either did not present to an ED setting, 

and/or there were no clinical indications for these investigations. Accordingly, associations 

between intracranial abnormalities and outcome were not explored in the present study.  

 

Compensation and/or litigation 

 

Difficulties associated with compensation cover were canvassed across participants. At time one, 

a small number of participants reported problems with their ACC compensation claim (6.1%). 

While these participants had greater odds of being in the poor outcome group at time one, the 

number of participants reporting such difficulties was so small that analysis and interpretation of 

this data was not appropriate. By time two, the proportion of participants in the sample reporting 

compensation problems fell (4.8%), and there were no significant differences between outcome 

groups regarding reported compensation difficulties. Again these numbers were too small to 

meaningfully interpret. While these results appear to be at variance with much of the MTBI 

literature, as discussed in 2.2.3a (Chapter Two), significant frequencies of 
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compensation/litigation problems at either study time point were not expected given the context 

of the study. Previously published New Zealand studies have similarly not identified significant 

rates of litigation or compensation difficulties (57, 70) early after MTBI. 
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Table 7.1:  Injury mechanism information from a collection of recently published MTBI studies compared with present study.  

Study  MVA (%) Falls (%) Assaults (%) Sports Related (%) 

      

Ponsford et al., 2000 (40) 

(Australia) 

n = 84 

 

25.0 19.0 11.0 23.0 

Lundin et al., 2006 (58) 

(Sweden) 

n = 122 

 

19.0 59.0 7.0 NR 

Heitger et al., 2009 (70) 

(NZ) 

n = 72 

 

13.9 34.7 6.0 20.9 

Røe et al., 2009 (52) 

(Norway) 

n = 52 

 

59.0 23.0 7.0 NR 

Sheedy et al., 2009 (63) 

(Australia) 

n = 98 

 

13.0 24.0 40.0 NR 

Sigurdardottir et al., 2009 (64)  

(Norway) 

n = 40 

 

27.5 35.0 27.5 10.0 

Stulemeijer et al., 2009 (65) 

(The Netherlands) 

n = 201 

 

55.0 20.0 NR 10.0 

Bazarian et al. 2010 (101) 

(US) 

n = 1,425 36.9 25.8 6.0 20.9 

Current Study 

(NZ) 

n = 147 19.7 38.8 6.8 19.0 

MVA = motor vehicle accident; NR = not reported by study 
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Table 7.2:  Injury severity information from recently published MTBI studies compared with the present study (M [SD] or % of 

total sample as indicated).  

Study  PTA LOC GCS 

Ponsford et al., 2000 (40) 

(Australia) 

n = 84 

 

M 107 minutes (SD 246) 

 

NR NR 

Lundin et al., 2006 (58) 

(Sweden) 

n = 122 

 

0-0.9 minutes 17% 

1-5 minutes 24% 

6-45 minutes 37% 

> 45 minutes 22% 

0-0.9 minutes 46% 

1-5 minutes 39%  

6-30 minutes 15% 

GCS 15 = 89% 

GCS 14 = 11% 

Heitger et al., 2006 (57) 

(NZ) 

n = 37 

 

M 160 minutes (SD NR) 

 

M 3.96 minutes (SD NR) 

 

NR 

Sigurdardottir et al., 2009 (64)  

(Norway) 

n = 40 

 

M 207 minutes (SD NR) NR M 14.7 (SD 0.6) 

Stulemeijer et al., 2009 (65) 

(The Netherlands) 

n = 201 

 

no PTA 38% 

1-30 minutes 34% 

> 30 minutes 27% 

no LOC 36% GCS 15 = 75% 

Current Study 

(NZ) 

n = 147 no PTA 33.6% 

≤ 1 hour 43.2% 

> 1 hr ≤ 24 hours 21.9 % 

no LOC 23.1% 

LOC ≤ 1min 40.1% 

> 1 min ≤ 5 mins 21.8% 

> 5 mins < 30 mins 15.0% 

GCS 15 = 83.2% 

GCS 14 = 11.9% 

GCS 13 = 4.9% 

NR = not reported by study; PTA = Post Traumatic Amnesia; LOC = Loss of Consciousness; GCS = Glasgow Coma Scale score 
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7.1.1c  Summary 

 

The current study sample compared well with recently published MTBI samples when 

a range of demographic and clinical variables were considered, suggesting this is 

fairly representative of MTBI samples described in published research. Importantly 

the demographic and clinical characteristics of the current sample appeared consistent 

with previous recent New Zealand research samples.  The current sample may also be 

representative of patients presenting to clinical settings given inclusion of participants 

with comorbidities commonly seen in these settings. Considerable heterogeneity in 

the rates and proportions of various demographic and clinical factors was evident 

across published study samples however. This appeared related in part to differences 

in both the range of demographic and clinical factors reported, and the methods 

chosen to collect and manage such information. 

 

7.1.2  Validation of measures of injury perceptions and coping for MTBI 

 

Before the main results were analysed, the psychometric properties of study measures 

not previously used in MTBI research were examined. Two of the study measures 

(IPQ-R, Brief COPE) were examined more closely to inform subsequent 

interpretation of the main results. A full description of the methods, results and 

discussion of relevant issues relating to these analyses is included in Appendix A. 

 

In summary, the results of exploratory analyses of the factor structure and 

internal consistency of the IPQ-R suggested that it is an acceptable measure of the key 

components of patients‟ injury perceptions after MTBI (243). The results appeared 

generally consistent both with the original factor structure of the measure and factor 

analysis research in other patient populations. However differences were revealed that 

may be MTBI-specific and more research is required to examine such variations. In 

particular, the control subscales and the causal attribution domain need to be used 

with caution and may require some refinement before being used routinely in clinical 

and research settings. Given these caveats and to facilitate comparisons with illness 

perceptions research in other health conditions, the original subscales for the measure 

were used in all subsequent study analyses.  
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Three reliable coping dimensions – namely, approach, avoidant and „help 

seeking‟ coping styles, could be derived from exploratory factor analysis of the Brief 

COPE in this MTBI sample (240). This is broadly consistent with both theoretical 

coping constructs and previous research using the Brief COPE with other populations. 

This suggested that meaningful information about coping styles can be derived from 

this measure, and using the Brief COPE to derive such coping dimensions may 

facilitate research examining outcomes and recovery trajectories in the group at risk 

for development of persistent PCS after MTBI. However there are limitations 

associated with the way the construct of coping was conceptualised in the present 

study and these are discussed in greater detail below (see 7.1.5b and 7.3). 

 

7.1.3 Outcome after MTBI 

 

One of the objectives of this research was to use a more conservative definition of 

outcome given concerns about over-estimation of the prevalence of PCS following 

MTBI when outcome (PCS) is evaluated on the basis of symptoms alone (see 1.3). 

Using a combination of symptoms and problems with activities and participation 

associated with the injury, approximately half the sample was classified as having a 

poor outcome by, on average, six weeks after injury. This is consistent with recently 

published research; with other studies reporting poor outcomes ranging between 24% 

(40) to 55% (52) by three months after injury.  

 

Given what is known about recovery trajectories after MTBI (2) this number 

was expected to fall and consistent with expectation, at an average of seven months 

after injury, the proportion of the current sample meeting criteria for a poor outcome 

had fallen to just under 25%. There are two recent studies that examined outcome six 

months following a MTBI (52, 57) and these studies both defined poor outcome on 

the basis of level of symptom reporting. Consistent with the above concern about 

over-estimation of prevalence when outcome is defined on this basis alone, these 

studies reported much higher prevalence rates for poor outcome (51% and 42% 

respectively) than the current study. Hence, the method of outcome measurement 

applied in the current study appeared rigorous, although this requires further 

validation. Limitations associated with this approach are discussed below (see 7.3). 
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7.1.4  Associations between pre- and peri-injury variables and outcome after 

MTBI 

 

Earlier discussion of the range of pre- and peri-injury prognostic variables examined 

in MTBI research (see 2.2) indicated that such variables have not been consistently 

associated with outcomes after MTBI. The results of the present study were consistent 

with this body of research and were unable to demonstrate significant associations 

between such variables and outcomes. The only exception to this was the finding that 

higher educational attainment (tertiary level) was significantly associated with poor 

outcome within three months of injury. This finding is inconsistent with other 

research that has suggested that more education is associated with better outcome 

after MTBI (e.g., 65). However associations between education and outcome failed to 

reach significance at follow-up six months after the first study visit.  

 

In addition there was a non-significant trend to males having increased odds of 

better outcome at time one although this trend was not evident at time two. This trend 

in the results at time one, was consistent with the recently published large cohort 

study by Bazarian et al. (101) that identified increased odds of better outcome in 

males at three months following MTBI.   

 

The results also indicated that increased time between injury and study 

recruitment, and recruitment from the CC, were both associated with increased odds 

of poor outcome at time one. These variables are linked, their associations with 

outcome at time one are unsurprising and reflect both the differences inherent in 

choice of recruitment sites for this study and the concurrent nature of information 

collected at time one. That is, people take longer to find their way to the CC and are 

referred to the CC because they have persisting problems. While this finding might 

suggest that participants recruited from the CC and the ED reflected two distinct 

groups that should have been analysed separately, differences in outcome by 

recruitment site did not remain significant over time. The findings at time one may 

have been related to artifacts of study methods rather than reliable differences 

between these groups of participants. 
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7.1.5  Associations between post-injury variables and outcome after MTBI 

 

A range of univariate analyses demonstrated significant relationships between the 

impact of the sequelae of MTBI (symptoms, social and functional difficulties), 

components of Leventhal‟s CSM (injury perceptions, distress and coping), and 

outcome after MTBI.  

 

7.1.5a  Impact of persisting symptoms and social and functional difficulties  

 

There were significant associations between severity of early symptoms, social and 

functional problems associated with MTBI, and clinical outcomes over time. At time 

one, cases in the poor outcome group by definition reported significantly more 

symptoms and social and functional difficulties associated with their MTBI than those 

participants in the good outcome group. When the sample was stratified according to 

recruitment site differences emerged at time one (see 7.1.4) such that the CC group 

reported more persisting symptoms and functional problems compared with ED 

participants. However these differences between the CC and ED groups did not 

remain significant over time. 

 

When longitudinal results were examined, participants who had poor 

outcomes at time two had also reported higher levels of persisting symptoms and 

functional difficulties at time one. These results are unsurprising given high 

correlations between reported symptoms and functional problems between time one 

and two and the choice of outcome definition (see 7.3 for further discussion of this 

issue). 

 

In general and as expected, when the total sample was examined, participants 

endorsed reduced symptoms and functional difficulties over time. However, when 

changes in scores were examined on the basis of outcome, differences between the 

groups regarding both size and direction of changes in scores emerged. Participants 

with a good outcome at follow-up six to nine months after MTBI reported a greater 

overall reduction in symptoms with time than their counterparts in the poor outcome 

group. In contrast, those with a poor outcome at time two on average reported 
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increased social and functional problems with time, whereas their counterparts in the 

good outcome group reported reduced social and functional problems over time. 

 

The sample was also stratified by time one scores on psychological measures 

using cluster analysis. This approach was considered because of the high correlations 

between many of the study measures and is also a means of organising and reducing 

large numbers of variables into manageable groups. Cluster analysis has been 

suggested as having practical value in illness perception research (247). Two distinct 

clusters of cases emerged and based on patterns of relationships between measures, 

these were labelled adapters and non-adapters. The results indicated there were 

significant differences between adapters and non-adapters regarding levels of 

symptom reporting and social and functional difficulties. Compared with adapters, 

non-adapters reported significantly more persisting symptoms and social and 

functional problems at both time one and time two. However these results need to 

interpreted with caution given caveats regarding this type of statistical approach and 

these are discussed below (see 7.3).   In addition, the terms „adapter‟ and „non-

adapter‟ were used to describe cluster groups to be consistent with previous research 

(e.g., 209).  The use of such terms may inadvertently describe patients in a negative 

way.  Alternative terminology that adequately identifies the core features of the 

cluster groups beyond the use of the benign “cluster one and two,” is likely to meet 

similar critique. 

 

The results of analyses examining associations between early symptom 

reporting and outcomes over time are consistent with previous research that has 

examined these associations (60, 64-65). Previous studies discussed in Chapter Two 

(see 2.2.3), demonstrated that greater symptom load early after injury had associations 

with, and was predictive of, later MTBI outcomes. Further, the finding that 

participants with poor outcomes at time two endorsed increased social and functional 

problems over time is also consistent with discussions in the literature regarding 

accumulating problems and increasing complexity of MTBI presentations with time 

(22, 31, 36). For example, Ruff and colleagues (31, 36, 164) have suggested that a 

cumulative stress formulation contributes to understandings regarding the persisting 

PCS. The results from the present study provide some empirical support for this 

theoretical discussion. 
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7.1.5b  Components of Leventhal‟s CSM and outcome after MTBI 

 

Injury perceptions 

 

Associations between injury perceptions and both concurrent and longitudinal 

outcomes were examined in various ways. First, at time one, univariate analyses 

demonstrated that significant associations existed between perceptions of the injury 

and clinical outcome. The patterns and associations between perceptions and outcome 

were consistent with Leventhal‟s CSM. For example, compared with participants who 

had a good outcome at time one, participants who had a poor outcome endorsed more 

symptoms associated with their injury (identity dimension of the CSM), perceived the 

injury to have more serious, lasting and unpredictable consequences (timeline and 

consequences dimensions of the CSM), and expected this to have a greater emotional 

impact (emotional representations dimension). These participants also indicated that 

they had less understanding of their condition (low coherence). These associations 

were unsurprising and likely reflected the concurrent nature of the results at time one 

and the way participants perceived the psychological context of their injury. 

Nevertheless, these associations are consistent with the CSM in that this model 

suggests that health outcomes are indeed influenced by concurrent cognitions and 

behaviours associated with making sense of, and managing a health threat (210). 

 

Second, univariate analyses demonstrated significant relationships between 

different injury perceptions early after injury and outcome over time. Compared with 

participants who had a good outcome, participants with a poor outcome six to nine 

months after their injury attributed more symptoms to their injury (injury identity) at 

time one. These participants also expected early after the injury that their MTBI 

would have more severe consequences (injury consequences) and a greater emotional 

impact (emotional representations of injury).  

 

When the sample was stratified using cluster analysis of time one scores on 

psychological measures, two distinct clusters of cases emerged that were consistent 

with the CSM. Perceptions of the injury at time one (identity, timeline, consequences, 

predictability, coherence, controllability and emotional significance) differentiated 

cases into two clinically meaningful groups. When these groups were examined on 
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the basis of outcome, cross-tabulation revealed significant associations between 

cluster group membership and outcomes at both time one and time two. Specifically, 

participants in the non-adapter cluster at time one had significantly greater odds of 

poor outcomes at both time one and time two. The cluster analysis results were 

consistent with results from univariate analyses in demonstrating that participants 

were able to be differentiated on the basis of CSM injury representations.  

 

Injury perceptions were examined further using a distribution based approach 

following Foster et al. (181) who used this approach with a large sample of chronic 

pain patients. IPQ-R scores were categorised using the median score for each subscale 

to define a cut-off for potentially helpful and unhelpful perceptions, and then 

associations between these perceptions and outcomes were examined. There is no 

normative information for the IPQ-R (181) and examining participant scores in this 

way may contribute to the development of norms for different patient populations. 

The results showed there were significant associations between helpful and unhelpful 

injury perceptions endorsed at time one and outcomes at both time one and time two. 

The patterns of results using this approach were consistent with the CSM. For 

example, those participants who within three months of a MTBI, endorsed unhelpful 

injury perceptions (i.e., expected their injury to produce many symptoms [identity 

dimension of CSM], to last a long time [timeline dimension of CSM], have serious 

consequences [consequences dimension of CSM], a strong emotional impact 

[emotional representation dimension of CSM] and who had a poorer understanding of 

their condition [illness coherence dimension of CSM]), had significantly increased 

odds of having a poor clinical outcome six to nine months after their MTBI. Similarly, 

participants endorsing helpful injury perceptions at time one (weak beliefs about the 

injury identity, expected consequences and emotional significance) had significantly 

greater odds of a good outcome at time two. 

 

Finally, Leventhal‟s CSM suggests that an individual‟s perceptions about their 

health condition may change over time depending on the course or outcome of their 

condition (160, 203). This was evaluated in the present study by examining first, the 

changes in scores on psychological measures between time one and time two and 

second, the associations between changes in scores and outcome. The results 

suggested that over time participants, regardless of outcome, changed their perception 
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of the impact of MTBI and appeared to see the injury as more serious than they did 

earlier following injury. These results are consistent with research that has suggested 

that people in general know little about MTBI and the PCS (169-170). As a result of 

this knowledge gap the participants in the present study may have initially minimised 

the implications of their injury. Based on the researcher‟s clinical experience and 

consistent with this assumption, patients presenting to health services early after their 

injury are often told they will only require a few days away from work or study to 

recover from their injury. Analysis of the return to work rates indicated that many 

participants in the present study required much more time than this before resumption 

of usual levels of activity and participation. The CSM would predict that in this type 

of scenario (conflict between expected and actual recovery) an individual might re-

appraise the seriousness of their health condition with resulting changes in injury 

perceptions around core components of the model. The results from the present study 

appear consistent with this prediction. 

 

The control (IPQ-R Personal and Treatment Control subscales) and cause 

(IPQ-R Causal Scale) dimensions of the CSM as measured using the IPQ-R, did not 

show strong associations with outcome in the present study. These results are at 

variance with research in other health conditions where relationships that would be 

predicted by the CSM have been demonstrated between the perceived controllability 

of the condition (by personal efforts or by treatment), the attributions people make 

about cause, and different health outcomes (193, 205, 251-252). There are a number 

of factors that may have contributed to the lack of significant findings for the control 

and cause dimensions in the present study. First, when the IPQ-R was factor analysed, 

the original Personal and Treatment Control subscales were not able to be replicated 

(243, Appendix A). It was hypothesised that this may be related to the lack of clearly 

defined or medicalised „treatment‟ for MTBI resulting in participant confusion about 

what was meant by the construct of control. Ambiguous or confusing understandings 

about what is being referred to by the term “control”, and the resultant shortcomings 

in psychometric measures to capture known subtleties, are not new and these issues 

are being debated in the wider psychological literature (253-254). Accordingly, the 

control scales may have been problematic because the items were too generic or blunt 

to capture psychologically meaningful differences in this MTBI sample (255).  
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Second and consistent with other factor analyses of the IPQ-R (201, 236, 238), 

the structure of the original Causal Attribution Scale was only partially supported 

(243). The difficulty obtaining a stable solution for the Causal Attribution Scale may 

have been a reflection of the acute injury nature of the MTBI sample. It is argued that 

the format and instructions for the causal scale require revision or refinement if this 

scale is to be used confidently with MTBI and other injury based populations. There 

is one recently published study that examined components of the CSM in an injury 

based sample (251). In this study injury perceptions of participants with sports-related 

musculoskeletal injuries were examined using the IPQ-R. Causal attributions were 

found to influence functional outcomes although the authors reported that the causal 

scale was substantially modified to suit the injury-based nature of the sample. The 

construct of causal attribution requires further examination in MTBI and using a 

modified IPQ-R Causal Scale as these authors have done with sports-related injury, is 

the next step in this process. 

 

Coping  

 

Examination of the associations between coping styles and outcomes suggested that 

choice of coping styles varied with outcome and time. Participants in the poor 

outcome group at time one showed a greater tendency to endorsing use of approach or 

active coping strategies when faced with stressful situations (e.g., positive reframing, 

acceptance, seeking support), than participants in the good outcome group. The 

relationship between active, approach coping styles and poor outcome was 

unexpected and inconsistent with research in other conditions where approach coping 

has often been associated with better health outcomes (218, 256). However the 

findings from the present study are reminiscent of the work of Kay et al. from the 

early 1990s that was discussed in Chapter Three (86). For instance, the finding of a 

relationship between active coping, higher educational level and poor MTBI outcome 

might suggest that people with more education might be more aware of subtle 

problems, repercussions, and implications arising from their MTBI. When this is 

combined with actively expecting oneself to cope and manage recovery, symptoms of 

MTBI may be more intrusive and distressing, particularly during the sub-acute 

recovery period.  
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These findings were also significant at time two. That is, participants in the 

poor outcome group at time two had endorsed significantly greater use of approach 

coping strategies earlier after their injury compared with participants in the good 

outcome group. However, when the sample was stratified using cluster analysis 

different patterns of results emerged. These were that there were trends to non-

adapters endorsing greater use of avoidance coping strategies at both time one and 

time two (e.g., behavioural disengagement, denial), compared with participants in the 

adapter group. These trends are more consistent with previous research examining 

associations between coping styles and psychological variables such as distress, 

illness perceptions and adjustment (218, 256).  

 

There were also differences in the direction of changes in coping styles over 

time when these results were analysed by outcome. Participants with a good clinical 

outcome at time two, as a group endorsed increased use of positive or approach 

coping strategies (positive reframing, acceptance, seeking support) between time one 

and two. Participants in the poor outcome group at time two in contrast, reported 

reduced use of these coping strategies and increased tendency to self blame, over 

time.  

 

One of the key principles of the CSM is that coping is a mediator between 

illness perceptions and various health outcomes (160, 203, 257) and this is also 

widely discussed in the coping literature (172, 218, 256). However, results from 

empirical studies examining the role of coping as a mediator have been inconsistent 

(210, 251-252). The results of the present study suggested relationships existed 

between choice of coping style and outcome after MTBI but these relationships were 

not consistent across analyses and many of the associations were marginally 

significant at best. A mediating role for coping was not examined and accordingly 

whether coping is a mediator or influences outcome after MTBI more directly, 

remains unclear (see 7.2 for further discussion) and this requires further research.  

 

The way coping was conceptualised and measured in the present study may 

have contributed to the failure to find consistent significant associations between 

coping styles and outcomes that have been reported in previous health research. 

Coping is a complex construct and discussions in the research have suggested there is 
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a distinction between coping resources and coping processes or styles (256). Coping 

resources refer to stable individual differences such as optimism, mastery and control, 

and self esteem. Coping processes or styles on the other hand refer to the specific 

coping behaviours an individual might adopt for managing a stressful situation (218). 

Coping resources are likely to exert an influence on the choice and effectiveness of 

coping processes and there is evidence to suggest a tandem effect between coping 

resources, coping processes and health outcomes. For example, low optimism, high 

anxiety, and use of avoidance coping strategies have been found to predict biological 

responses to fertility treatment (218). In the present study, coping was conceptualised 

in terms of coping processes (e.g., approach-avoidant coping strategies) derived from 

a measure of coping based around such theoretical dimensions. The range of likely 

important individual parameters included under the rubric of coping resources were 

not measured and so the potency of the construct of coping for predicting and/or 

mediating outcomes in the present study may have been diluted. In order to more 

carefully review associations between the construct of coping and outcome in this 

population, future MTBI research would need to include measures of both coping 

resources and coping processes.  

 

Distress 

 

There were significant associations between distress (anxiety and depression scores) 

and outcome in the present study. At time one, participants who had a poor outcome 

endorsed significantly greater distress reflected in higher anxiety and depression 

scores than participants who had a good outcome at time one. As noted above, these 

results likely reflected the psychological context and cross-sectional nature of this 

data.  

 

However participants who were more distressed at time one were also more 

likely to have a poor outcome at time two and to demonstrate persisting high distress 

with time. These results were also evident when the sample was stratified using 

cluster analysis. Participants assigned to the non-adapter cluster at time one were 

significantly more distressed than adapters, at both time one and two. When changes 

in HADS scores were examined, the results demonstrated that participants with a 

good outcome at follow-up six to nine months after MTBI reported reductions in 
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scores on the measure. In contrast participants with a poor outcome at time two 

continued to endorse high levels of distress over time. These results are consistent 

with previous MTBI studies where significant associations between anxiety, 

depression and persisting PCS after MTBI have been identified (120).  

 

The CSM would predict reciprocal associations between increased 

psychological distress, illness perceptions and outcome and there is evidence to 

support this in other patient populations (257). Cameron (257) described the way 

negative affect such as anxiety and depression might influence illness perceptions and 

might also act as a mediator between choice of coping style and outcome. There may 

be different relationships between these variables depending on the nature and 

seriousness of the health threat. For example, anxiety may generate motivation to 

minimise a perceived health threat by adopting problem focused and/or approach 

coping strategies (such as seeking information or medical care, acceptance, positive 

reframing), or in certain health conditions, could activate the adoption of avoidance 

coping strategies (such as disengagement, denial). In the present study there were 

significant correlations between increased distress (HADS scores) and use of 

avoidance coping strategies, congruent with such theoretical descriptions.  

 

Further, psychological distress may have more direct effects on outcome after 

MTBI. Stress-related changes in autonomic and neuroendocrine functioning including 

activation of the HPA axis (discussed in Chapter Three) and the activation of the 

sympathetic nervous system, may lead to increased anxiety and distress. Increased 

distress and anxiety may increase selective attention to symptoms, leading to a 

strengthening of illness identity perceptions and search for an illness label, increasing 

risk for misattribution of symptoms (see Chapter Three for further discussion of the 

role of selective attention and misattribution in development of persisting PCS 

symptoms after MTBI) (256-257).  

 

Correlations between components of the CSM 

 

Bivariate analyses of the relationships between components of the CSM identified 

theoretically predictable patterns of relationships that were consistent with 

Leventhal‟s CSM and with research in other health conditions (205, 251). There were 
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significant positive correlations between identity, consequences, timeline and 

emotional representations dimensions, and these dimensions were all negatively 

correlated with coherence (understanding of the injury). Levels of distress (anxiety 

and depression scores) were also significantly positively correlated with the identity, 

consequences, timeline and emotional representations dimensions, and negatively 

correlated with coherence.  

 

The results of these analyses also supported CSM-predicted relationships 

between aspects of coping, injury perceptions and distress. In particular high endorsed 

use of avoidance coping strategies (e.g., denial, behavioural disengagement, and self-

distraction) was significantly and positively correlated with distress levels, beliefs 

about the severity of expected consequences, predictability and emotional significance 

of the injury. Use of avoidance coping strategies was also significantly negatively 

correlated with coherence. These relationships between injury perceptions, coping, 

and distress are consistent with meta-analytic findings across a wide range of patient 

populations (205).  

 

7.1.6  Predictors of outcome after MTBI 

 

Recent studies (e.g., 38, 60) have shown that pre- and peri-injury variables have not 

been particularly useful in predicting outcomes after MTBI and the results of the 

present study were consistent with this body of research. However psychological 

factors have been considered important risk factors for poor outcomes although these 

have not yet received much empirical attention. Psychological predictors based on 

Leventhal‟s CSM (injury perceptions, coping styles and distress) were investigated in 

the present study. Much research examining the CSM and outcomes in other patient 

populations appears to have been based on cross-sectional and concurrent 

relationships between variables (124, 205). When cross-sectional results from time 

one were examined in the present study, depression, strong injury identity, 

expectations the injury will have serious consequences, using approach coping 

strategies and better education were significant predictors of poor outcome. However 

the concurrent nature of the data and overlapping constructs being evaluated by the 

psychological measures limited the interpretation of these regression results and 

increased risk for Type II error (see 7.3 for discussion of this limitation).  
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The identification of early predictors of later clinical outcomes though is of 

considerable clinical importance and this is because of the need to both more 

effectively identify those at risk for poor outcomes, and to efficiently target clinical 

resources. Accordingly the primary objective of this study was to examine whether 

components of Leventhal‟s CSM evaluated within the acute/sub-acute period 

following a MTBI could predict later clinical outcomes. While these results continued 

to reflect overlapping constructs and high collinearity between variables, aspects of 

the CSM were identified as making a contribution to final regression models. 

Predictors of later poor outcomes included persisting symptoms and social and 

functional difficulties, distress, perceptions of the severity of expected consequences 

of the injury, and use of active or approach coping strategies (e.g., active coping, 

planning, positive reframing, acceptance).  

 

7.1.7  Summary of study findings 

 

The results indicated that the demographic and clinical characteristics of the MTBI 

participants in the present study were broadly consistent with those included in 

published MTBI samples. This supports the external validity of the findings.  

 

The main hypotheses of the study were related to examining the ability of 

components of a theoretically derived model of health behaviour to describe and 

predict outcomes after MTBI. The results indicated that components of Leventhal‟s 

CSM (injury perceptions, coping and distress) contributed significantly to 

understanding outcome in this MTBI sample. Components of the CSM showed 

logical and consistent relationships with each other and with clinical outcomes. These 

relationships were theoretically predictable on the basis of Leventhal‟s model and 

consistent with the integrated model of MTBI recovery presented in Chapter Three 

(Figure 3.6). However the high correlations and thus overlapping constructs between 

many of the independent variables and study outcome measures were problematic for 

regression modelling (see 7.3 for discussion of this limitation). Further, the role of 

coping requires continuing examination. It is unclear whether coping mediates 

relationships between injury perceptions, distress and outcomes or influences MTBI 
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outcomes more directly. The implications of, and relationships between, these results 

and research in MTBI and other patient populations, will now be discussed.  

 

7.2  IMPLICATIONS OF STUDY FINDINGS  

 

7.2.1  Understanding MTBI recovery and outcome 

 

An important objective of this research was to consider how explanatory models of 

atypical MTBI recovery could be advanced. As discussed in Chapter Three (see 3.1), 

these models while comprehensive, remain descriptive and lack an empirical base to 

support interactions between the predictive factors hypothesised as important. There 

is reasonable agreement that the psychological factors included in these models have 

an increasing influence with time relative to the influence of neurological factors. 

However key questions remain regarding how these factors affect recovery. The 

current study examined components of Leventhal‟s CSM of health behaviour (160) to 

determine whether this theoretically derived model might extend current 

understandings about MTBI recovery. Consistent with the results of the only other 

study to examine aspects of the CSM in MTBI (59), it was also found that 

understandings about MTBI and expectations of the severity and duration of injury 

related consequences were important determinants of outcome. However unlike 

Whittaker et al. (59), the results of the present study identified that levels of endorsed 

psychological distress and the expected emotional impact of the injury were also 

important. These findings provide empirical support for one of the key aspects of the 

CSM, namely the parallel dynamic and interactive processes involving cognition and 

emotion that are activated in response to health threats. This parallel and interactive 

conceptualisation suggests that the cognitive content of illness perceptions is 

emotionally salient and can be influenced by emotional processes, in turn impacting 

on health outcomes.  

 

The present study also extended the methods of Whittaker et al. by including a 

measure of coping. As noted above and shown in Figure 3.5, the CSM posits that 

illness perceptions and emotional reactions lead to choice and appraisal of coping 

procedures to control and manage a perceived health threat. Accordingly, in 
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Leventhal‟s CSM coping is assumed to have a central mediating role rather than a 

direct influence on outcomes. While there is little research examining coping in 

MTBI, as discussed in earlier chapters, one or two studies have examined the role of 

coping in predicting outcomes such as psychological adjustment and anxiety after 

severe TBI (121-122). First, Godfey et al. (172) presented a stress-appraisal-coping 

(SAC) model of emotional adjustment following TBI. The SAC model was discussed 

in Chapter Three and consistent with Leventhal‟s CSM, coping in the SAC model is 

placed in a meditational position between stressors and adjustment (see Figure 3.3). 

Curran et al. (121) found that coping factors predicted later psychological symptoms 

following severe TBI. Anson and Ponsford (122) also found a strong association 

between particular coping styles and ongoing emotional and psychosocial problems, 

that is an association was identified between passive, emotion-focused and avoidant 

coping styles, and poorer emotional adjustment after injury.  

 

The results of the present study were consistent with the findings of these 

studies, in that use of avoidance coping was positively correlated with unhelpful 

perceptions of the injury, high levels of distress, more symptoms and social and 

functional difficulties following MTBI. However aspects of coping were also shown 

to influence outcome after MTBI directly although the findings were marginal and at 

odds with much of the previous coping research. For example, the finding that 

approach coping styles were predictive of poor outcome in the present study is at 

variance with much of the coping research as discussed in 7.1.  

 

In sum, the findings of the present study support previous suggestions that 

recovery after MTBI can be influenced by psychological factors both during the sub-

acute recovery period and over time (59), providing the beginnings of a base of 

empirical support for the relationships between these factors and injury outcomes. The 

CSM appears to be a useful theoretical framework for understanding atypical 

recovery and directing research focus so that the broad collection of hypothesised 

psychological perpetuating factors can begin to be teased apart and more carefully 

delineated. 
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7.2.2   Clinical relevance of study findings 

 

It has been argued above that the key clinical issues for the management of MTBI are 

first, prediction of those at risk for atypical (i.e., slow or incomplete) recoveries after 

MTBI, and second, identification of effective treatment targets. Recent systematic 

reviews of treatment for MTBI have indicated that education-based interventions 

(where patients are reassured regarding expected full resolution of symptoms) are 

common (21, 54, 128). However questions have arisen from these reviews regarding 

how these intervention approaches could be improved and which components are 

most important. It may be an inefficient use of scarce clinical resources to provide the 

same intervention to all and identification of MTBI subgroups where a certain 

treatment approach might be of particular benefit has been recommended (54). The 

contribution of the present research to the clarification of these issues will now be 

discussed. 

 

7.2.2a  Early prediction of those at risk for poor clinical outcomes 

 

There is a large body of research that has attempted to identify factors predictive of 

outcome after MTBI and much of this research has focused on which demographic 

and/or injury related variables, or mix of variables are most important. Much of this 

research was discussed in Chapter Two. A number of different variables have been 

explored across studies and for the most part there is little consistency in reported 

findings. For example, potential risk factors such as gender, age, educational and 

socioeconomic status, history of previous injury, past psychiatric illness, substance 

abuse, injury severity and mechanism, have shown inconsistent associations with 

outcomes across studies. However issues with the research methods of many of these 

studies may have contributed to these inconsistent findings. 

 

First, many recently published studies followed participants up to, but not 

beyond, three months of injury (e.g., 38, 40, 56, 58, 60, 63, 100, 101, 107). The 

recovery model presented by McCrae et al. (2) and discussed in Chapter Two, along 

with a number of systematic reviews with and without meta-analyses (7-8, 49-50, 93-

94, 111), have indicated that substantial recovery is expected in the majority of cases 

within the first three months after a MTBI. Accordingly there is good evidence that a 
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typical recovery after MTBI could extend up to three months before resumption of 

usual levels of activity and participation is achieved. While it is of interest to delineate 

factors that influence early recovery, the goal is identification of predictors of atypical 

recovery after MTBI. Therefore longitudinal studies following MTBI participants 

beyond the three month threshold are required to identify more reliable predictors of 

atypical recovery/poor clinical outcome. Results from the present study provided 

some support for this argument. Level of education was found to be predictive of poor 

outcome within three months of injury and gender almost reached significance. 

However these associations and effects faded with time and were not significant at 

follow-up six months later. These findings are not surprising when the models of 

outcome after MTBI discussed in earlier Chapters, are considered. The fading 

influence of demographic and injury related variables with time on outcome is a core 

feature of the models of recovery discussed by Lishman (19) in the 1980s, Kay et al. 

(86) in the 1990s, and the more recent model presented by McCrae et al. (2). The 

results of the present study are consistent with these descriptive models of MTBI 

recovery and provide support for the need to extend periods of follow up in MTBI 

studies, beyond the three month threshold. 

 

Second, there is great variability across MTBI studies regarding the range and 

relative proportions of reported participant demographic and clinical features in study 

samples (see 7.1.1). The inconsistent findings across studies regarding the predictive 

power of the various demographic and clinical factors examined in these studies may 

be a reflection of this variability. However the inconsistent findings across the 

research might also suggest that continuing the search for the archetypical mix of 

demographic and/or injury related predictor variables, is a fruitless endeavour. It 

seems there are increasing theoretical and empirical reasons to believe that this 

research avenue has been exhausted.  

 

Two recent studies were identified that followed MTBI participants beyond 

the three month threshold (64-65) that can be compared with the current study. First, 

in the prospective cohort study by Stulemeijer et al. (65), 201 MTBI participants were 

followed for six months following presentation to an ED. The predictive power of 

various pre-, peri- and post-injury variables was evaluated. Post-injury predictor 

variables included PCS symptoms, fatigue, self-efficacy and anxiety. The results were 
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consistent with the present study and indicated that more symptoms and high anxiety 

early after injury were significant predictors of six month outcomes. Demographic 

and clinical factors such as age, gender, history of pre-injury emotional difficulties, 

injury characteristics (severity, mechanism) were not predictive of outcome. Second, 

Sigurdardottir et al. (64) followed 115 participants with TBI for one year following 

presentation to an ED. While only 40 of these participants had sustained a MTBI, the 

results were analysed on the basis of injury severity and the MTBI results were 

reported separately. Along with pre- and peri-injury variables, the predictive power of 

PCS symptoms, anxiety and depression was also examined. The results were 

consistent with both those of Stulemeijer et al. and the present study in that again, 

level of PCS symptoms at three months after injury and high anxiety, were predictive 

of persisting PCS at one year after MTBI. Once again the study by Sigurdardottir et 

al. did not identify significant relationships between demographic and clinical 

variables, and later MTBI outcome. There is good consistency between the results of 

the studies by Stulemeijer et al. and Sigurdardottir et al., and the findings of the 

present study. However, in contrast with the present study, neither of these two 

previous studies included measures of psychological factors such as illness 

perceptions or coping processes nor considered a theoretical model to guide choice of 

independent variables and inclusion of study measures.  

 

In sum, the present research findings taken together with what is available 

from previous research, suggest that the pursuit of psychological predictors of 

outcome after MTBI, such as injury perceptions, coping styles, depression and anxiety 

has promise. Further, the present study findings suggested that application of more 

generic theoretical models of health behaviour has good potential to extend the MTBI 

recovery models described above and in Chapter Three. Continuing longitudinal 

research following participants beyond the three month recovery threshold examining 

these constructs is needed to replicate and strengthen these findings. With increased 

support for the role of such psychological factors an integrated model of MTBI 

recovery such as that presented in Chapter Three (Figure 3.6) may provide a helpful 

framework to guide clinical decisions about management. Specifically, more 

confident and earlier identification of those at increased risk for poor outcomes might 

be possible on the basis of such psychological factors (e.g., unhelpful injury beliefs, 

high levels of distress). 
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7.2.2b  Implications for intervention  

 

The development of effective and efficient health related interventions also needs to 

be directed by theory rather than clinical outcome trials in isolation so that 

mechanisms for change can be better understood (159). In this regard the science of 

rehabilitation in general has been criticized for the lack of attention to development of 

theoretically driven interventions (258). Leventhal et al. (159) stated that 

understanding the mechanisms by which individuals detect and manage their health 

condition will inform development of theory-based interventions with clinical utility, 

thus translating research into practice. Accordingly the CSM may provide a 

theoretical framework to build person-specific treatment programmes for MTBI based 

around an individual‟s perceptions of their injury and recovery, and their coping 

resources.  

 

Recent systematic reviews of the effectiveness of treatment approaches in 

MTBI have identified support for educational, reassurance and guidance models of 

intervention when these interventions are provided early following injury (21, 54, 

128). Typically the content of these educational interventions includes information 

about timeframes for recovery and expected symptoms; strategies for managing 

symptoms; and support to gradually increase levels of activity and resume usual levels 

of participation (2, 21, 31). The ability to more carefully tailor this type of 

intervention approach on the basis of greater understanding of the individual‟s 

responses to their injury may enhance the potency of the intervention. In the present 

study, recovery expectations and injury-understandings such as anticipated 

consequences, beliefs about recovery timelines, the emotional significance and degree 

of coherence about the condition were shown to be strong determinants of subsequent 

outcomes. These components appear important to include in educational 

interventions. 

 

However, providing intervention or the same intervention, to all may be 

wasteful of clinical resources. Leventhal et al. (159) discussed a stepped approach to 

treatment that might have applicability for management of MTBI. The first-step 

treatment would be to tailor information and education packages around components 
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of the CSM that have been shown to be important both theoretically and empirically. 

For example more explicit information could be included in educational information 

regarding typical symptoms associated with MTBI and base rates in the non-injury 

general population (injury identity); early potential consequences; expected timeline; 

and associated guidance regarding self-management of recovery. Targeting these 

aspects in the management of MTBI is not new and many these factors are often 

included in descriptions of intervention approaches although their inclusion has not 

necessarily been informed by theoretically or empirically derived information. The 

second-step treatment may be directed at those identified as at increased risk for 

atypical outcomes on the basis of psychological factors such as demonstrated 

unhelpful injury perceptions and high distress early after injury. Leventhal et al. stated 

that this type of approach to health interventions is beginning to be tested empirically 

in the health psychology arena. This intervention approach would appear to have both 

research and clinical relevance for MTBI.  

 

Coherence and treatment beliefs in MTBI 

 

The concept of coherence in self regulation theory, that is, whether an individual can 

form a coherent understanding about their illness experience is considered an 

important link between illness perceptions and subsequent adherence to treatment 

(159, 212). If an individual‟s perceptions of their illness are congruent with their 

expectations about and understanding of, the effectiveness of prescribed treatment, 

then the CSM predicts that adherence to treatment would be high. There is empirical 

support for these relationships (159, 206). There is also supporting evidence patients 

resist treatments that are inconsistent with their illness perceptions. Weinman, Petrie, 

Sharpe and Walker (259) demonstrated the importance of eliciting patients‟ causal 

beliefs early after myocardial infarction because these influence adherence to 

recommended treatments. For example, they demonstrated that patients resisted 

recommendations to exercise if they believed excessive activity and stress caused 

their heart attack. In MTBI, patients who present with high distress are frequently 

prescribed antidepressant medications and such formulations and treatment 

approaches are often resisted by the patient (5). Patient resistance to formulations 

involving depression is also discussed in research examining management of chronic 

illnesses such as diabetes and hypertension (159). The CSM would suggest this 
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resistance might be related to poor congruence between the patient‟s perception of 

their condition, treatment needs and the prescribed treatment. Although participant 

perceptions of treatment needs were not examined, the results of the present study 

demonstrated the importance of the relationships between coherence, distress and 

outcome. In particular, participants with poor outcomes had lower scores on average 

for coherence than participants with good outcomes. Low understanding of the 

condition was also significantly associated with high anxiety and depression scores. 

Providing a coherent formulation regarding expected recovery after MTBI and a clear 

rationale for intervention may go some way to reducing incongruence between patient 

perceptions of their injury and treatment needs, and associated distress; potentially 

increasing adherence to recommended interventions. 

 

The CSM also provides a theoretical basis for understanding why medical 

reassurance fails and this is highly relevant for MTBI given that reassurance 

(regarding expected full recovery) is a key component of educational intervention 

approaches. Poor congruence between the patient‟s perceptions of their injury, and the 

understandings and expectations held by MTBI clinicians may increase the risk for 

failed therapeutic interventions. There is a wealth of anecdotal information in the lay 

arena to support these hypothesized relationships. For example, there are many online 

discussion streams and chat rooms where people with MTBI discuss their lack of faith 

in the medical profession‟s approach to managing their injury-related needs. More 

attention to an individual‟s perceptions of, and expectations about, their recovery may 

enable gentle challenging of misattributed symptoms and expectations while also 

encouraging the individual to become an active participant in managing their own 

condition (31). In order to develop a greater understanding of these factors, future 

injury perception research in MTBI should also include examination of the injury 

representations of MTBI clinicians and important others such as family members and 

insurers. This may provide more information regarding the nature of discrepancies 

between the expectations held by the individual with MTBI and significant others, 

particularly given often cited concerns about the iatrogenic effects of clinical 

interactions and the empirical evidence supporting the influence of compensation 

issues (22, 42-43, 177).  
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Coping and intervention in MTBI 

 

Taylor and Stanton (218) discussed the need to consider coping resources, coping 

processes and the environment in which coping takes place when developing 

interventions targeting improved coping following health threats. With regard to 

coping processes, there is evidence that approach orientated coping strategies are 

associated with positive health outcomes in stressful circumstances (256). These 

effects have also been seen in intervention trials where increases in approach oriented 

strategies and decreases in avoidance have been shown to predict favourable 

intervention outcomes (256). 

 

The results of the present study have suggested that approach coping strategies 

may be unhelpful early after a MTBI, seemingly contradicting this body of evidence. 

The discrepancies between the current study findings and previous research suggest 

there may be condition-specific differences in the effects of coping processes. 

However this discrepancy in findings may also simply reflect limitations in the way 

coping was conceptualized and managed in the present study, as discussed earlier. 

With this concern in mind, Hagger et al. (251) examined components of the CSM in 

athletes with sports-related musculoskeletal injuries and considered whether there was 

a meditational relationship between injury perceptions, coping and outcomes. The 

results of their study failed to support that coping mediated injury perceptions and 

outcomes. They concluded that methodological limitations relevant to the present 

study may have resulted in Type II error. For example, they suggested that measures 

of general coping may be too blunt to capture meaningful associations between 

coping and health outcomes and that more domain-specific coping measures, are 

required. These conclusions are consistent with Leventhal‟s CSM which would 

suggest that as coping procedures are linked to illness representations, there might be 

condition-specific differences in the relative effectiveness of different coping 

processes, because different coping actions are required to control different health 

threats.  

 

At this juncture there is little empirical evidence to guide decisions about how 

and which coping processes or strategies should be targeted for intervention following 
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MTBI. More research is required to evaluate the influence of and associations 

between, coping resources, coping processes, and MTBI outcomes.  

 

7.2.3  Summary 

 

Leventhal‟s CSM provides a theoretical framework both for understanding how an 

individual responds to a health threat, and also for identifying individualized 

treatment targets. Based on the CSM and the results from the present research, 

potential early treatment targets for MTBI might include management of distress 

(emotional representation dimension), understanding of the condition (coherence), 

recovery expectations and timeframes (consequences and timeline dimensions), action 

plans for managing symptoms and to gradually resume usual levels of activity and 

participation (control dimension; coping procedures). The CSM provides a basis for 

understanding the limits of generic medical reassurance and a theoretical basis for 

choice and inclusion of treatment targets. More importantly the CSM explicitly 

encourages the individual to become an active participant in managing their own 

condition (260). More research is required however to examine the role of coping in 

MTBI recovery and the influence of other factors such as injury perceptions held by 

others, such as MTBI treatment providers and insurers. 

 

7.3  LIMITATIONS AND ISSUES ARISING FROM STUDY METHODS 

 

7.3.1  Issues relating to recruitment and loss to follow up 

 

The study recruitment procedure increased potential for selection bias; participants 

were recruited on presentation to hospital-based healthcare services following injury 

and accordingly people sustaining MTBI‟s but not presenting to either of the two 

recruitment sites or to health services at all, were missed. Further, a proportion of 

potential participants presenting to the Emergency Department setting could not be 

contacted and these people appeared to be younger and male. The main reasons for 

non recruitment were inaccurate contact information in the clinical record or no 

response to attempts to contact. These are known difficult groups to recruit into MTBI 

studies (261), are those who are also less likely to present for treatment and who are 
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more likely to fail to attend when offered follow up appointments (82). In addition, an 

under-representation of minority ethnic groups was evident in the present sample. 

Potential reasons for this particular sample characteristic were discussed in section 

7.1.  

 

These issues raise a specific potential source of selection bias. Participants 

who agree to participate in health research may be different to those who decline to 

participate. McCullagh and Feinstein (261) recently conducted a retrospective review 

of 626 participants who had been approached regarding participation in MTBI 

research projects in Canada. They compared participants and non-participants across a 

range of demographic and clinical variables. The results identified a bias toward more 

severe MTBI in those who participated in research compared with those who 

declined. For the present study, this suggests that if a systematic recruitment bias 

indeed occurred, it is likely that those with milder injuries were under-represented 

rather than those with clinically significant problems. The study results supported this 

contention. Non-recruited participants appeared to have had less severe injuries 

compared with the recruited participants (Table 6.2).  

 

However, the differences between recruited and non-recruited groups on 

injury severity need to be considered with a caveat relating to recruitment site. Most 

of those meeting study criteria but not recruited had presented to the ED after their 

injury (95.2%) and injury severity information was taken from review of the clinical 

record. Almost half of the participants were recruited following presentation to the 

CC having presented to their GP or an After Hours Service in preference to the ED. 

For these participants injury severity information was often based on self report and 

accordingly reporting bias may have resulted in inflated injury severity estimates (see 

7.3.4). For example, two people recruited from the CC self-reported a PTA of more 

than 24 hours. In line with inclusion criteria they were not excluded because first, 

there was no objective verification of PTA duration for these participants; second, all 

other objective injury related information clearly identified that they had sustained a 

MTBI; and third, self-reported and retrospectively estimated PTA is considered 

unreliable and vulnerable to reporting bias (33-34). 
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There were a number of considerations guiding the decision to extend 

recruitment beyond the ED setting. First, as discussed, participants in the current 

study sample may not represent the population of people sustaining MTBIs because it 

is known there is a proportion of people who do not present to hospital based 

healthcare services after their injury (22). For example, it was reported in Chapter 

One (see 1.4) that it has been suggested that up to 25% of people with MTBI do not 

seek medical attention following injury and 14% prefer to attend their GP rather than 

an ED (22). It was not considered practical to attempt recruitment from GP practices 

but capturing potential participants who presented to these settings and were 

subsequently referred to a CC was considered a compromise. Second, CC settings are 

common in New Zealand and ensuring that study participants were representative of 

participants who present to this setting was considered important in order to extend 

the external validity of study findings and to ensure the results were clinically relevant 

(156, 262). The results from the present study did suggest that at first study visit there 

were differences between participants recruited from the ED and those recruited from 

the CC. However these differences did not persist over time and as discussed earlier, 

these early differences may have reflected methodological artifacts rather than true 

differences between the groups (see 7.1.4).  

 

Finally, loss to follow up is a particular challenge for longitudinal research and 

MTBI studies typically report significant attrition rates (242, 261). For example, in a 

recent study by Røe et al. (52), the reported rate of loss to follow up over a period of 

12 months was 54%. In the present study 22 participants did not complete the second 

visit, reflecting a loss to follow up of 15%. Lundin et al. (58) suggested that such loss 

to follow up in MTBI samples increases risk for over-representation of participants 

with a high concern for their health, and thus potential for inflated estimates of poor 

outcome. The participants in the present study who completed both study visits were 

an older group on average but there were no other significant differences between 

completers and dropouts. However the moderate rate of dropouts needs to be 

considered when the results from the present study are examined.  
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7.3.2  Choice of outcome criteria 

 

The choice of outcome definition and criteria adopted for the present study was 

directed by concerns articulated in the research regarding variability in estimates of 

poor MTBI outcome across studies. The research appears to lack a systematic 

approach to defining and measuring outcomes after MTBI. These issues are not 

restricted to MTBI and have recently been discussed in relation to problems defining 

outcomes after whiplash injuries (77). The outcome criteria adopted for the present 

research were informed by an accepted model of health and functioning (ICF) and this 

was discussed in greater detail in Chapter One. Accordingly outcome measures and 

criteria were chosen to reflect the three key domains of the ICF, namely problems 

with body structures and function (e.g., MTBI symptoms); and activity and 

participation that is, limitations in the performance of necessary day to day activities 

and restrictions in the way an individual fulfils social roles (e.g., social and functional 

problems, and return to employment after MTBI). The choice of particular measures 

to evaluate these domains (i.e., RPQ; RHIFUQ) was guided by previous MTBI 

research, in order to facilitate comparison of study findings with this past research.  

 

Concerns associated with this approach to outcome definition and 

measurement, relate first to the high correlations between study measures and 

therefore overlapping constructs being evaluated by these. Second, such outcome 

measures (RPQ; RHIFUQ) rely on self report and problems with reporting bias are 

introduced (see 7.3.4 for further discussion of this issue). A less complex behavioural 

outcome could have been considered, such as return to work. However this type of 

approach may be too simplistic to adequately capture the complexity of MTBI 

outcome. Return to work as the main outcome indicator also excludes those people 

who were not working at the time of their injury. In the present study sample a 

substantial proportion of the participants were not in paid employment at the time of 

injury (i.e., they were studying, working in voluntary roles, or unemployed). In a 

study of this size, such an outcome indicator may not be realistic. Further, some 

participants did not have jobs to return to although based on responses to the RPQ and 

RHIFUQ, they could be considered recovered. While a behavioural outcome such as 

return to employment addresses the problem of overlapping constructs between study 
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measures, this may be more appropriate for very large studies where such loss of data 

may be less problematic.  

 

7.3.3  Statistical analyses 

 

7.3.3a  Study power, number of analyses and risks for error 

 

A priori power analysis estimates suggested the study would have adequate power to 

detect moderate effects using the convention established by Cohen (98, 263-264) for 

univariate testing (i.e., for Chi Square: 0.1 = small, 0.3 = moderate, and 0.5 = large 

effects; for t-tests (calculated by MD/SD for the measure): 0.2 = small, 0.5 = 

moderate, and 0.8 = large effects). Many of the univariate analyses produced a range 

of moderate and sometimes large effects for measures including the RPQ, RHIFUQ, 

HADS and various IPQ-R subscales. However the effect sizes for some of the IPQ-R 

subscales (e.g., Personal and Treatment Control, Causal Scale) and the Brief COPE 

dimension and subscale scores were variable and generally small and non-significant. 

These results could be interpreted as indicating the control and cause dimensions of 

the CSM and coping have limited influence on outcome after MTBI. However these 

results raise a concern regarding risk for Type II error that is, there are associations 

between these constructs and MTBI outcome but these were not demonstrated by the 

study because of problems with the study design (see 7.3.5). One commonly 

discussed method for increasing study power is to consider a higher alpha value (264-

266) such as using p < 0.1 instead of p < 0.05. While this increases the risk for Type I 

error, for the present study some of the non-significant trends discussed above did 

show expected relationships with other variables within the study as well as with 

other MTBI and more general, health research findings. These results therefore were 

worthy of discussion, bearing the caveat regarding significance level in mind. 

 

While the estimated and obtained sample size may have had sufficient power 

to accurately detect the desired effects from univariate testing, there are concerns first, 

with the number of analyses conducted on the data set and second, the cases to 

predictor variable ratios for regression analyses and cases to items ratios for EFAs 

(see 7.3.3c for discussion of this issue in relation to the EFAs). These issues concern 

the risk for Type I error associated with multiple variables and analyses (264) that is, 
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some of the observed significant effects could have occurred as a result of sampling 

error. In mitigation, many of the results were highly significant and a specific effort 

was made to consider high collinearity. No specific corrections or adjustments were 

made to manage these issues during the analyses but significance values were 

reported to three decimal places to provide more precise indication of significance. 

 

7.3.3b  Cluster analyses 

 

Cluster analysis is a descriptive statistical technique used to identify groups of similar 

people and may have applicability for illness perceptions research because it can be 

used to take into account an individual‟s entire illness schema (247). It is also a means 

of reducing large data sets for regression analyses and this is an advantage given 

recommended ratios between predictor variables and cases, for these types of 

analyses. This is a particular advantage when it is also known that high levels of 

collinearity existed in the data (245). However there are problems with the cluster 

analysis approach. There are no clear guidelines for using this approach, for example, 

which cluster analysis method should be preferred or how the final number of clusters 

should be determined (246-247). Clatworthy et al. (247) also reported that cluster 

analysis will always produce clusters even if no true clusters exist in the data and that 

a degree of subjectivity will always exist regarding determining the optimal number 

of clusters. Accordingly final cluster results need to be validated against external 

criteria, for example in the case of the present study, MTBI outcome. 

 

With these caveats in mind, the cluster analyses were conducted following 

recommendations by Clatworthy et al. (246) regarding an appropriate method for 

cluster analysis for illness perceptions research, and for a priori determination of the 

final cluster number. The final clusters that emerged from the data appeared clinically 

meaningful, consistent with results from other analyses, and showed predicted 

relationships with MTBI outcome. 

 

7.3.3c  Exploratory factor analyses (EFA) 

 

In addition to the limitations already discussed regarding selection bias, and number 

of analyses conducted with the data, limitations more specific to the EFAs of the IPQ-
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R and Brief COPE require mention (see Appendix A for a full discussion of EFA 

Methods and Results). First, for both measures, EFAs rather than confirmatory factor 

analysis (CFA) were conducted with the data because these measures have never been 

examined with MTBI samples and EFA was used to better understand the patterns of 

responding in this group on these measures. Second, the sample size for the EFAs was 

relatively small (n = 147), particularly given the number of items for the Beliefs Scale 

of the IPQ-R (38 items) and the Brief COPE (28 items). While this is often necessary 

with clinical samples as in the present study, most experts recommend at least 10 

participants per item (267). Consequently it would be desirable to confirm these 

results with an independent MTBI sample and using CFA.  

 

7.3.4  Other sources of potential bias 

 

Most of the demographic, clinical and post injury indicators of functioning were 

based on self report. Where possible, corroboration was sought by reviewing clinical 

records to verify injury and injury severity information, past medical history including 

psychiatric illness and substance use. Other than structured clinical interviews, there 

are no standardized methods in rehabilitation research for extracting this information 

either from clinical records or from participants themselves and further, there were 

inconsistencies in the range of information recorded in clinical records. This means 

that reporting bias could not be excluded given that data were collected largely by self 

report questionnaires. The risks for over-reporting of symptoms in MTBI/PCS 

samples using self report questionnaires have been demonstrated (71). In addition, 

relying on self report for information such as substance use and history of psychiatric 

illness may have resulted in under-reporting of relevant conditions (268). 

 

7.3.5  Design related issues 

 

There were some additional design related issues that require comment. These relate 

to the cross-sectional nature of the results at time one, and the way constructs such as 

coping and the control and cause dimensions of the CSM were conceptualised and 

managed in the analyses. 
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First, that all data was collected concurrently at time one created a problem for 

the interpretation of the time one results. This problem was accentuated by the overlap 

between constructs being evaluated by the various independent and dependent 

measures and this was demonstrated by the high correlations between study measures 

at time one. This means that observed associations in the regression analyses at time 

one may have reflected these overlapping constructs, and participant beliefs about 

their injury and endorsed coping strategies could have been influenced by presence or 

absence of MTBI symptoms. However it was considered important to examine 

patterns of responses across psychological measures at time one because there is 

limited information in the relevant literature describing patterns of injury perceptions 

and coping in MTBI samples. Further, the associations between independent and 

dependent variables were examined in a number of ways. The results remained 

significant and suggested that participants could be differentiated on the basis of CSM 

constructs and that differentiated groups showed predicted associations with outcome. 

However, in future MTBI research examining CSM constructs (e.g., injury 

perceptions, coping processes), independent variables could be measured earlier post-

injury or even at admission to more carefully examine the impact of pre-existing 

dispositions (e.g., understandings about MTBI, coping resources) on subsequent 

outcome.  

 

Second, the way constructs such as coping were conceptualised and managed 

may have increased risk for Type II error. As discussed earlier, coping was 

conceptualised on the basis of theoretically derived dimensions of coping processes, 

such as approach, avoidance and social coping, and measured using a generic measure 

of coping. In future research examining coping and MTBI, tapping situation specific 

coping processes (as opposed to more dispositional coping styles) could be considered 

and measures of coping resources, for example a measure of optimism (269), as 

discussed earlier, should be included. This might tighten the construct of coping and 

enable more precise examination of any associations between coping and MTBI 

outcomes. In addition, and as discussed earlier, the role of coping as a mediator 

between injury perceptions and outcome was not examined and this approach could 

also be incorporated into future MTBI research methods. Finally, EFA suggested 

problems with the measurement of the control and cause dimensions of the CSM 

using the IPQ-R in its original unmodified form (see discussion relating to these 
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issues in Appendix A). These subscales of the IPQ-R require modification for an 

injury based population in order to more carefully and reliably examine associations 

between these constructs and MTBI outcome.  

 

7.4  IMPLICATIONS FOR FUTURE RESEARCH 

 

A number of methodological implications for future research in the area of MTBI 

were derived from this study. These relate to the selection and nature of MTBI 

samples, study design concerns, and choice of outcome criteria. Issues were also 

identified that relate more specifically to the investigation of psychological constructs 

and the associations of these with clinical outcomes after MTBI.  

 

7.4.1 Sampling and recruitment issues 

 

7.4.1a  MTBI case definitions 

 

Recent review of the MTBI literature (54) suggested there is improving consistency in 

the choice of defining criteria for MTBI and most studies since 2004 appear to have 

adopted the WHO MTBI definition. However there is still variability in the 

information reported relating to the injury severity markers for MTBI that make up 

this definition (e.g., GCS scores, estimated PTA, duration of LOC). There is also 

variability in the way this information is collected. For example, as shown in Table 

7.2, there are differences in the way time periods for PTA and LOC are categorized. 

In order to allow examination of the external validity of MTBI samples and to 

facilitate synthesis across the research, there is a need for more consistency and more 

detailed reporting of acute injury markers of MTBI.  

 

There is much less consistency regarding accepted criteria and use of 

terminology when referring to the PCS following MTBI. More research is required to 

strengthen available information for clinicians and researchers regarding confident 

choice of diagnostic system and criteria (e.g., DSM vs. ICD). More consistency and 

precision is also required regarding use of terminology that makes it explicit that the 
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PCS is not specific to MTBI, for example using „PCS following MTBI‟ as the present 

study has done.  

 

7.4.1b  Recruitment issues 

 

Recruitment from hospital based settings introduces selection bias as discussed above. 

Efforts to capture people who sustain MTBIs but do not present to these settings are 

required if this bias is to be reduced. However recruiting from community based 

settings is costly and difficult to achieve. This study demonstrated that additional 

participants (who did not present to an ED setting) can be captured by recruitment 

from secondary, albeit healthcare related sites such as the CC. Additional recruitment 

efforts for future New Zealand studies could be directed to ACC, the After Hours 

Service or other community based CCs in combination with EDs, to widen the 

opportunity to capture people sustaining MTBIs but not presenting to an ED. 

 

In addition, study inclusion and exclusion criteria need to be clinically relevant 

so that MTBI samples more closely resemble patients that typically present to clinical 

settings. Potential participants should not necessarily be excluded on the basis of past 

MTBI, psychiatric illness or substance abuse as these are common comorbidities in 

patients who present to clinical settings.  

 

Efforts are also required to recruit a range of participants that adequately 

reflect the population makeup of the wider study context. For the present study 

concerns were identified regarding the representativeness of the study sample on the 

basis of ethnicity, as discussed above. While efforts were made to liaise with cultural 

services during study recruitment, New Zealand European participants may still have 

been over-represented in the study sample. This is an important issue in particular for 

health research investigating constructs such as illness beliefs and coping styles 

because there may be cultural differences in the ways individuals respond to health 

threats.  
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7.4.2  Research design issues 

 

The current study was a prospective observational cohort study that followed 

participants for six to nine months following their MTBI. As identified there are few 

recent prospective MTBI studies that have followed participants beyond three months 

of injury (see discussion of this issue 7.2.2a). The prospective cohort method appears 

useful for examining factors associated with MTBI outcome however in order to more 

carefully examine these associations; longer study follow up periods (i.e., ≥ 6 months) 

are suggested as being necessary. This is to allow typical recovery to occur so that 

more reliable predictors of atypical recovery can be identified. However there are 

problems following MTBI participants beyond three months and this relates to the 

reducing proportion of expected cases with poor outcomes beyond this timeframe, and 

the associated loss of power with small samples. This means that MTBI samples need 

to be sufficiently large to enable the proportion of participants with poor outcomes to 

reach a meaningful level of saturation for statistical purposes. Accordingly, larger 

cohort studies are needed to meaningfully progress this research. 

 

A related issue is determination of the optimal timeframe for collection of 

baseline data. In the present study independent and dependent variables were 

collected concurrently at time one. As discussed, this created problems for the 

interpretation of time one results. Future studies examining illness perceptions and 

coping in MTBI should consider collecting independent variable information at 

admission or shortly after injury to avoid this difficulty.  

 

In general the results of the present study and the weight of the evidence from 

previous recent MTBI studies suggested that demographic and injury related variables 

do not have significant long term associations with outcome after MTBI. However 

collection of demographic and injury related information is essential to enable 

assessment of external validity of MTBI samples across the research. As discussed, 

there is great variability in the methods used to collect demographic and injury related 

information. For example, regarding level of education in study participants, some 

studies have managed this as a continuous variable, that is in terms of average years 

of education and others, including the present study, managed this as a categorical 

variable, such as asking participants to report educational qualifications or highest 
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level of education achieved. There is no standardized method for collecting this 

information but accessing levels of educational attainment might enable closer 

evaluation of associations between this and MTBI outcome. Similarly, there is no 

standardized method for collecting information about employment status. There is a 

range of potentially important information regarding employment status that could be 

collected from participants. For example, it may be relevant to determine whether 

employment is full or part time, or voluntary; whether participants are studying; and 

what type of employment participants may have been be engaged in (e.g., 

professional, skilled, semi-skilled, labouring). Development of tools for collecting 

employment status information would be of significant value to TBI and rehabilitation 

researchers.  

 

7.4.3 Outcome criteria  

 

The criteria chosen to define outcome require validation with other MTBI samples. It 

is recommended that MTBI researchers attend to the inherent problems using self-

reported symptoms alone to define outcome and consider a theoretical framework 

such as the ICF (75) to guide the way outcomes after MTBI are both conceptualized 

and measured. There appears to be shift to using indicators of symptoms and 

disability in recent studies (e.g., 65, 70) although explicit adoption of a theoretical 

framework to guide definitions and choice of measures does not appear to have been 

considered. 

 

7.4.4  Issues related to the investigation of psychological constructs  

 

Continuing research examining psychological constructs and associations between 

these and MTBI outcomes is required. In this regard, the present research has 

demonstrated that a theoretical framework such as Leventhal‟s CSM is a promising 

way to approach the evaluation of such factors. First, this theoretically derived model 

provides a coherent framework for both determining particular constructs to 

investigate, and understanding how these might interact with each other and health 

outcomes. Second, the CSM provides a reasoned basis for the choice and inclusion of 

study measures.  
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7.4.4a  Continuing research examining CSM constructs in MTBI 

 

Continuing research examining CSM dimensions and MTBI outcome is required to 

validate and extend the findings of the present study. However the measures available 

for evaluation of these dimensions such as the IPQ-R require minor refinement before 

these can be used confidently in future MTBI research. There were also additional 

avenues identified that might be helpful to pursue. For example, the injury perceptions 

held by significant others such as family members and MTBI clinicians will add to 

understandings about recovery. This will provide more information about the often 

argued iatrogenic effects of invalidating medical interactions as an example (5). 

 

Finally, as interactions between psychological variables and outcomes 

proposed in MTBI recovery models gain increased empirical support, the next step is 

to test interventions based on these factors. Intervention trials are also a means of 

testing theoretically derived models and such trials examining interventions based on 

the CSM have shown that such interventions can influence illness perceptions and 

health outcomes. For example, Petrie et al. (214) conducted a randomised controlled 

trial to evaluate the impact of an early hospital based intervention targeting illness 

perceptions in a sample of 65 first time MI patients, compared with usual care. The 

results suggested that illness beliefs were influenced by a brief individualised 

intervention. At discharge patients in the intervention group had significantly 

modified their beliefs about the expected consequences and duration of the illness and 

there were significant differences between the treatment group and those receiving 

usual care three months following discharge from hospital with respect to return to 

work and symptom outcomes (e.g., reduced rates of angina symptoms). Additionally, 

the stepped approach to interventions suggested by Leventhal et al. (159) and 

described above, could also be considered given identified concerns about the costs 

and efficacy of providing intervention to all patients presenting after a MTBI. 

 

7.4.4b  Construct of coping 

 

It has been argued above that the construct of coping is complex and layered, and the 

approach taken in the present study to conceptualizing coping (i.e., evaluating coping 

processes) may not have captured the complexities of the construct. Coping as a 
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construct does appear to hold promise in terms of understanding health outcomes 

generally and also for MTBI more specifically, however future research needs to 

carefully consider how coping is conceptualized and measured. Inclusion of measures 

of coping resources such optimism, as well as coping processes in future studies is 

called for. This will provide an opportunity to more carefully examine associations 

between coping and MTBI outcome. Future research is also required to determine 

whether coping has a direct influence on MTBI outcomes or whether this mediates 

between other variables such as injury perceptions and/or distress, and outcomes.  

 

7.4.4c  Choice of measures 

 

Measures of injury perceptions and coping used in the present study have not 

previously been validated for MTBI. Factor analyses suggested these measures have 

potential utility both for MTBI research and in clinical settings although these results 

require validation with other MTBI samples. Specific issues relevant to each measure 

were identified. 

 

The results of an exploratory analysis of the factor structure and internal 

consistency of the IPQ-R (MTBI) suggested that while it appears to be an acceptable 

measure of the key components of patients‟ illness or injury perceptions, differences 

were revealed that may be MTBI-specific and more research is required to examine 

such variations. In particular, the control subscales and the causal attribution domain 

need to be used with caution and may require some refinement before being used 

confidently in clinical settings. In addition there is no normative information available 

for the IPQ-R and this limits its utility for application in the clinical setting. Using a 

distribution based approach such as that used in the present study may enable 

normative information to be collated and future research using the IPQ-R in MTBI 

samples should report such information.  

 

Exploratory analyses of the Brief COPE also suggested that meaningful 

information about coping processes can be derived from the measure and using the 

Brief COPE to derive such information may facilitate research examining outcomes 

and recovery trajectories in the group at risk for development of PCS after MTBI. 
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However, as discussed earlier, these results require validation with other MTBI 

samples. 

 

7.5  CHAPTER SUMMARY 

 

This chapter summarized the main study results and considered the implications of 

these results both in relation to understanding MTBI recovery, and for future research 

examining the application of self-regulation models of health behaviour, to 

explanatory models of MTBI recovery. The study findings suggested that a 

theoretically derived and coherent model of health behaviour such as Leventhal‟s 

CSM, offers a reasoned approach to untangling and more closely examining 

psychological factors that may be important for predicting those at risk for atypical 

recoveries after MTBI and for guiding development of clinical and research 

approaches to intervention. More research is required to validate and extend the study 

findings and suggestions for progressing this research were discussed. 
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Chapter Eight 

Conclusions 

 

This research examined whether a theoretically derived self regulation model of 

health behaviour such as Leventhal‟s Common Sense Model (CSM), could extend 

current descriptive models of MTBI recovery and inform approaches to research and 

clinical management. CSM constructs such as illness perceptions, coping and 

emotional responses to health threats have been investigated in other patient 

populations and the influence of these constructs on health outcomes is gaining 

increasing empirical support. While there is much speculation regarding the 

importance of such psychological factors, there is limited research systematically 

investigating how these might influence clinical outcomes in MTBI. Using a 

theoretical model offers a coherent framework for choice of research targets and 

interpretation of effects.  

 

The results showed that components of the CSM showed logical and 

consistent relationships with each other and with clinical outcomes. These 

relationships were theoretically predictable on the basis of Leventhal‟s model. 

Participants who early after their injury, attributed many symptoms to their injury, 

expected this would have severe and lasting consequences and greater emotional 

impact had greater odds of poor outcome six months later. However methodological 

limitations such as overlapping constructs being evaluated by psychological measures 

limited the power to detect hypothesised effects. Choice of coping style also appeared 

important however the methods used for investigating the influence of coping on 

outcome may have impacted on the strength and consistency of these findings. It 

remains unclear whether coping mediates between injury perceptions, distress and 

outcomes or influences outcomes more directly. Second, individual differences in 

coping resources also require investigation as these may influence the choice and 

success of coping procedures for managing health problems. These aspects require 

continuing consideration in research examining outcomes after MTBI. 
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The body of research in the area of MTBI is expanding but there are still 

significant challenges given persisting marked heterogeneity across the research 

regarding issues of nomenclature and measurement, resulting in inconsistencies in 

findings across studies and reduced external validity of study results. Promisingly 

there is increased consistency in the choice of criteria adopted for defining MTBI in 

recently published research but the criteria for defining outcomes after MTBI 

continue to be intensely debated. Different criteria sets for defining poor outcome 

result in varying prevalence estimates and difficulty comparing and integrating 

research findings. There is a need for more consistency both in the use of terminology 

and the methods used to define and measure study outcomes. The outcome definition 

adopted for the present research, while not without some limitations, appeared useful 

but requires further validation. In addition choice of recruitment methods will 

influence findings and bias has been identified such that participants reporting greater 

disability associated with their MTBI appear over-represented in study samples. 

These samples may not be representative of the target population however there is 

still a need for clinical research samples to be relevant and characteristic of patients 

that typically present with problems after a MTBI. Multiple recruitment sites and 

larger MTBI samples may go some way toward addressing these concerns. 

 

There are also research design challenges for MTBI. Prospective cohort 

studies are increasingly common and this research design appears to have good utility 

for identification of factors important in predicting outcomes. However choice of 

follow up time frame needs to be informed by current understandings about recovery 

after MTBI. While more costly and time consuming, larger samples and longer study 

follow-up periods extending beyond the three month typical recovery threshold are 

required to meaningfully progress this research.  

 

Finally, Leventhal‟s CSM appears to have potential for expanding 

understandings about MTBI recovery. In particular, this research suggested that 

integration of constructs with empirical support derived from a theoretical model such 

as the CSM, may enable the full spectrum of recovery after MTBI to be captured by a 

single coherent framework. Further research is indicated to extend the findings of the 

current study and to improve on identified methodological concerns. First, available 

measures examining components of the CSM (such as IPQ-R) require refinement and 
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minor modification to tailor these more carefully to an injury based population. 

Second, the way the construct of coping is conceptualised and measured requires 

review. The Brief COPE appeared useful however this needs to be augmented with 

measures of coping resources, for example, measures of optimism or self efficacy, if 

the influence of the construct of coping on MTBI recovery is to be more carefully 

examined. Whether coping mediates or influences outcomes more directly also 

requires further investigation. Third, development and testing of interventions 

targeting CSM components would be a future step to identify whether targeting such 

factors improves recovery rates after MTBI.  
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APPENDIX A 

 

A1 Factor Analysis of Illness Perceptions Questionnaire-Revised 

(IPQ-R) 
 

 

A1.1 Approach to exploratory factor analysis for IPQ-R 

Identity Scale responses were examined by investigating frequencies with which 

different symptoms were endorsed. To review whether the concept of illness identity 

could be separated from somatisation, a paired samples t-test was conducted using 

mean level of general symptom reporting (number of symptoms endorsed as 

experienced at all since the injury) compared with mean number of symptoms 

matched to injury (number of symptoms attributed specifically to the injury).  

For the Exploratory Factor Analysis (EFA) of the IPQ-R a principal 

components analysis with Varimax rotation was performed. The final orthogonal 

solution was then checked against an oblique rotation (Direct Oblimin) to explore the 

best fit with the data. The number of Eigenvalues greater than one, the Scree test and 

parallel analysis were used to determine the number of factors to rotate. Separate 

factor analyses were conducted for the 38 Beliefs Scale items and for the 18 Causal 

Attribution Scale items as suggested by developers of the questionnaire (212).  

Items with a loading of greater than 0.4 were assigned to a specific factor 

(270). Where items were split across factors, the method described by Wittkowski et 

al. (238) was used where an item was assigned to a factor if the square of the loading 

on the factor was >50% of the square of its loading on any other factor. If split items 

could not be assigned in this way, or if an item did not produce high loadings across 

any factors, then the contribution of these items to the subscale was reviewed. 

Cronbach‟s alpha coefficients were then calculated to evaluate the internal 

consistency reliability of the IPQ-R factors/subscales. Pearson‟s correlation 

coefficients were calculated to examine relationships between subscale scores 

produced by the EFA final solutions. 
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A1.2 Results of factor analyses for IPQ-R 

 

A1.2a Examination of Identity Scale 

The Identity Scale of the IPQ-R (MTBI) was examined in two ways in accord with 

Moss-Morris et al. (212). First the frequencies of symptoms endorsed as attributed to 

the MTBI (i.e., the Identity Scale) were reviewed (Table A1). All symptoms were 

endorsed by a percentage of participants and the expected symptoms following MTBI 

showed the highest frequencies. Fatigue was the most commonly matched symptom 

to MTBI, followed by concentration problems, headaches, memory problems, and 

pain. The Identity Scale showed reasonable internal consistency reliability (α = 0.79).   

 Second, a paired samples t-test revealed a significant difference between mean 

number of symptoms participants had reported as experienced at all since injury and 

those specifically attributed to their MTBI (Means also shown in Table A1) 

suggesting that participants were differentiating between general somatic complaints 

and symptoms attributed specifically to their MTBI (Mean Difference (MD) = 1.12; 

95% CI 0.81 to 1.40; p < 0.01). Notably, general symptom reporting and number of 

symptoms specifically attributed to the MTBI were highly correlated (r = 0.88, p < 

0.01) indicating that participants who reported many symptoms generally also 

attributed more symptoms to the MTBI.  

A1.2b Exploratory factor analysis 

As suggested by Moss-Morris et al. the Beliefs and Causal Attributions Scales were 

examined in the EFA separately and the final solutions for each scale are shown in 

Tables A2 & A3. The Kaiser-Meyer-Olkins (KMO) criteria for sampling adequacy 

and Bartlett‟s test of sphericity were adequate for both scales and this information is 

presented for each scale in the respective tables. 

Beliefs Scale 

All 38 items of the Beliefs Scale were entered into the first analysis and nine factors 

were generated with Eigenvalues greater than 1.0 accounting for 68.56% of the 

variance. Examination of the factor loadings identified one item with no high loadings 

on any of the factors (IP18: My head injury symptoms will improve in time) and two 

items with split factor loadings that could not be assigned to a single factor (IP4: 
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Symptoms from my head injury will pass quickly; IP23: There is nothing which can 

help my condition). The analysis was repeated excluding these three items, resulting 

in eight factors that largely replicated the original factor structure described by Moss-

Morris et al.  apart from the control items (Personal and Treatment Control) that were 

difficult to reliably separate into two clear factors. This final eight factor structure 

accounted for 67.48% of the variance (Table A2). There were no split factor loadings 

and this final solution was also checked using an oblique rotation (Direct Oblimin) 

and the results were consistent with those obtained from the orthogonal rotation. 

Parallel analysis suggested a six factor solution however this was less stable and 

interpretable. Notably when six factors were specified the Acute/Chronic Timeline 

items and the Consequences items loaded together and there were a number of split 

loadings. In summary, the eight factor solution was considered superior in terms of 

both structural similarity with the original measure and clinical meaningfulness and 

interpretability. The means and standard deviations for each of the derived factors are 

shown in Table A4.   

Causal Attribution Scale 

Factor analysis identified four causal attribution factors explaining 62.36% of the 

variance although there were many split factor loadings. When three factors were 

specified this produced a better solution with a strong psychological/emotions/stress 

factor (Factor 1), an environmental/ biological risk factor (Factor 2) and a third factor 

that appeared to have a risky behaviour theme (alcohol, smoking, accident), 

collectively explaining 55.1% of the variance. One item produced no high factor 

loadings (C5: Chance or bad luck) and one item with split loadings was not able to be 

assigned to a single factor (C4: Diet or bad eating habits). Items C10 (Family 

problems or worries caused my symptoms) and C17 (My personality) were both able 

to be assigned to Factor 1 using the method described by Wittkowski et al. (238) and 

C15 (Smoking) could be assigned to Factor 2. These results are presented in Table 

A3. Further approaches to the analysis, including specifying two factors and an 

oblique analysis did not result in stable or interpretable solutions. The means and 

standard deviations for each of the three derived factors are shown in Table A4. 

 Participants were also asked to rank their three highest causal factors either 

from the causal attribution factors listed in the Causal Scale or any other factors they 
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felt were important but not included in this scale. In terms of frequencies of highest 

ranked causal attributions, the most commonly endorsed primary causal factor was 

accident/ injury with 65.3% (n = 96) and 51.7% (n = 76) of participants endorsing 

accident or injury as their highest ranked causal factor at time one and time two, 

respectively. The most commonly endorsed causal factors ranked second were 

fatigue/ overwork (time one: n = 31 (21.1%); time two: n = 20 (13.6%)) and stress 

(time one: n = 24 (16.3%); time two: n = 25 (17%)).  Given significant missing data, 

that is many participants only listed one or two ranked causal factors, no further 

interpretation of these results was undertaken. 

A1.2c Internal Consistency Reliability 

The internal consistency reliability scores for all final subscales derived from the EFA 

are reported in Tables A2 and A3. The Beliefs Scale subscales showed generally high 

internal consistency (Table A2) although the Timeline Acute/ Chronic, Personal and 

Treatment Control subscales showed the lowest comparative internal consistency 

alphas (α < 0.8). By including all 10 control (personal and treatment) items together, a 

stronger single control subscale emerged (α = 0.81). The three factors from the Causal 

Attribution Scale derived from the orthogonal solution were less satisfactory (Table 

A3). The two strongest factors (Psychological Attributions; Biological/Environmental 

Attributions) showed good internal consistency (α = 0.866 and 0.833 respectively) but 

the third factor was not easily interpreted.  

A1.2d Inter-correlations between IPQ-R (MTBI) domains and subscales 

Inter-correlations between the IPQ-R (MTBI) domains and subscales derived from the 

analysis showed that the Identity Scale was highly correlated with most other IPQ-R 

(MTBI) subscales. The Consequences and Emotional Representation subscales also 

demonstrated strong relationships with other subscales, being correlated with each 

other (r = 0.56, p < 0.01) and with the most subscales in general. The Identity Scale 

showed positive and significant correlations with the Consequences, Emotional 

Representations and both Timeline subscales, the Psychological Attribution subscale 

and the Low Control subscale, ranging from moderately strong to weakly significant 

(r = 0.61, p < 0.01 to r = 0.18, p < 0.05 [Low Control]). This scale was also negatively 

correlated with the Illness Coherence subscale (r = -0.21, p < 0.05). The Emotional 
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Representation subscale was strongly correlated with the Identity Scale, 

Consequences, and both Timeline subscales, both causal attribution subscales and also 

highly negatively correlated with Illness Coherence (r = -0.54, p < 0.01). The 

Consequences subscale was moderately correlated with the Emotional 

Representations subscale (r = 0.56, p < 0.01), both Timeline subscales (r = 0.59, p < 

0.01, [Timeline Acute/ Chronic], r = 0.38 p < 0.01 [Timeline Cyclic]) and both causal 

attribution subscales (r = 0.30, p < 0.01 [Psychological Attributions], r = 0.17, p < 

0.05 [Biological/Environmental Attributions]). There was a mild to moderately 

significant correlation between the two Timeline subscales (r = 0.31, p < 0.01) 

suggesting these scales are tapping similar but distinct timeline constructs, consistent 

with previous research. The Causal Scale factors were highly correlated with each 

another (r = 0.71, p < 0.01).  

 Notably the Personal and Treatment Control subscales, either as a single 

„control‟ subscale or separately, were not strongly correlated with the other subscales 

or domains although they were correlated with each other. If the Low Personal 

Control subscale items (Factor 7) were separated from the High Personal Control 

items (Factor 8), then there was a correlation between this and the Identity Scale (r = 

0.18, p < 0.05) although this was only weakly significant.  

A1.3 Discussion of results from EFA of IPQ-R 

Based on research in other health conditions, it is expected that the Leventhal‟s CSM 

might help improve the presently poorly understood issues involved in making a full 

recovery from MTBI. Establishing the population-specific psychometric properties of 

measures assessing constructs within this model is an important, but often overlooked, 

first step. Accordingly, an exploratory factor analysis of a modified version of the 

IPQ-R was conducted.   The structure that emerged from the analysis generally 

replicated the original factor structure of the IPQ-R as described by Moss-Morris et al. 

(212) although there were some notable exceptions that are likely to be specific to 

MTBI and potentially to other acutely injured populations. The modified Identity 

Scale showed good internal consistency and logical inter-correlations with other IPQ-

R (MTBI) dimensions suggesting that subjective experience of symptoms has 

important implications for aspects of adjustment and expectations of recovery after 

MTBI, consistent with Leventhal‟s CSM (160) and other research. Participants also 
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demonstrated that they could discriminate between symptoms experienced in general 

and symptoms they believed were related to their injury, consistent with past 

assertions (212, 238) that this scale can detect a distinction between the constructs of 

somatisation and illness identity.  

Many of the resulting Beliefs factors and two of the Causal Attributions 

factors showed generally high internal consistency reliability and logically expected 

associations with each other and with the other IPQ-R (MTBI) dimensions. These 

associations suggested that individuals, who endorsed more symptoms as being 

associated with their MTBI, also endorsed higher levels of distress, perceived more 

negative consequences as a result of their symptoms, anticipated slower and more 

unpredictable recovery; felt they had less control of their symptoms and a poorer 

understanding of their condition. They were also more likely to endorse a 

psychosocial component to their difficulties. These relationships between the 

cognitive and emotional representations of illness or injury are consistent with those 

described by other authors (201, 212, 236) and would be predicted by the CSM (160).  

 

However the personal and treatment control subscales were not able to be 

replicated in this sample. This might reflect the lack of clearly defined or medicalised 

„treatment‟ for MTBI suggesting that participants were not discriminating between 

different aspects of control, such as between self management and management of the 

condition by treatment. Recent systematic reviews of treatment for MTBI indicated 

that education-based interventions (where patients are reassured regarding expected 

full resolution of symptoms) are common (21, 54, 128). Accordingly some 

participants may have been expressing their expectation that they will get better in 

time and that they just have to be patient, in accord with what they have been told by 

their clinicians. In conditions where treatment is more clearly defined or prescriptive, 

the distinction between personal and treatment control may become more obvious as, 

for example, in HIV (271), the cervical screening context (237) or in diabetes (272). 

Alternatively, these results might reflect a potential difference between acute and 

chronic conditions. In chronic conditions learning to self-manage symptoms and the 

condition, and thus personal control issues may become more salient with time. It 

would seem unlikely that insight disturbance would be a significant confounding 
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factor in participant responses given that this was a mildly injured group not expected 

to have significant neuropsychological impairments (22, 50-51). 

 

Other authors have noted problems with the control subscales and have 

identified differences in cultural perceptions of control as being important (236), and 

possible respondent confusion in understanding the wording of some of the control 

items, particularly those with negative wording (216). Ambiguous or confusing 

understandings about what is being referred to by the term “control”, and the resultant 

shortcomings in psychometric measures to capture known subtleties, are not new and 

these issues are already being debated in the wider psychological literature (253-254). 

That is, the control scales may be problematic because the items are too generic or 

blunt to capture psychologically meaningful differences (181).  

 

Finally, the original Causal Attribution Scale structure was only partially 

supported and this is consistent with other factor analysis studies (201, 236, 238). The 

finding of a strong psychological attribution factor and a strong externalised 

biological or environmental factor is consistent with these previous studies. The 

difficulty obtaining a stable solution for the Causal Attribution Scale may again 

reflect the acute injury nature of this sample. Anecdotally some participants appeared 

to have had trouble with the concept of causal attribution, with some only endorsing 

accident or injury as relevant in causing their symptoms whereas others appeared to 

be thinking about cause in terms of factors that could be influencing their symptoms, 

that is, „things that are making my symptoms worse at the moment.‟ The format and 

instructions for the causal scale may require revision or refinement if this scale is to 

be used confidently with MTBI and other injury based populations.  
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A2 Factor Analysis of Brief COPE 
 

 

A2.1 Exploratory factor analysis of the Brief COPE 

For the Brief COPE a principal components analysis with Varimax rotation was 

performed. The final orthogonal solution was compared with oblique rotation (Direct 

Oblimin) to explore the best fit with the data. Items with a loading of greater than 0.4 

were assigned to a specific factor (270). In determining the number of factors to 

extract, first the number of Eigenvalues greater than one was considered and the Scree 

test. Based on a priori classification of coping styles from previous research clustering 

coping into two or three domains, for example as either approach or avoidance 

coping, or problem focused, emotion focused and dysfunctional coping, in a second 

step the number of factors to be extracted were then restrained to two and then three 

to investigate whether the data would support such dimensions.   

Cronbach‟s coefficient alpha was then calculated for each of the original 

subscale item pairings (227) and any subscales derived from the EFA.  Carver (227) 

reported a criterion of 0.5 for acceptability although 0.7 to 0.8 has been recommended 

by others (273-274) and are conventionally considered reliable for research purposes. 

 

A2.2 Results of Factor Analyses for Brief COPE 

 

A2.2a Exploratory Factor Analysis 

 

The principal component analysis generated nine factors with Eigenvalues greater 

than 1.0, accounting for 70.1% of the variance (Table A5). The resulting structure was 

very similar to that described by Carver. Only three of the 28 items had loadings of 

0.4 or greater on more than one factor. As in Carver‟s analysis of the original Brief 

COPE, these results showed that four a priori subscales emerged as distinct factors 

and these were Religion, Humour, Substance Use and Denial.  Items from the 

Instrumental Support and Emotional Support subscales loaded together to form a 

single factor and items from the Active Coping and Planning subscales loaded 

together producing a factor with a theme of positive and active coping that also 

included one item from the Positive Reframing subscale.  Items from the Venting, 
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Behavioural Disengagement, and Self Blame subscales embodying emotional or 

avoidant coping also loaded together on a single factor.   The items from the original 

Self Distraction subscale loaded together with one of the items from the Acceptance 

subscale.   

Two and three-dimension models of coping are available in the literature for 

example, problem focused versus emotion focused and dysfunctional coping, 

approach versus avoidance coping.  To test whether such dimensions might be useful 

further exploratory analyses were performed limiting the number of extracted factors. 

First, exactly two factors (components) were extracted. In this solution the active, 

problem focused coping items separated from the dysfunctional and emotion focused 

items to form two completely separate components (Table A6) with no items loading 

on more than one factor. An oblique rotation confirmed this structure and indicated 

minimal correlation between these two factors. Items from two of the original 

subscales failed to show significant loadings for this two factor version and these 

were items from Humour and Substance Use subscales.  

A subsequent analysis was performed specifying three factors to be extracted 

(Table A6). In this solution all items from the Active Coping, Planning, Positive 

Reframing, Humour, Use of Religion and one item from the Acceptance subscales 

loaded on to the first factor, and formed a „problem focused‟ or „approach‟ coping 

factor. All items from the Denial, Venting, Behavioural Disengagement and Self 

Blame subscales loaded on to the second factor forming an „avoidant‟ or 

„dysfunctional‟ coping factor. One of the items from the Distraction subscale (C9) fell 

just below the 0.4 threshold (0.38) on Factor 2 and the other (C23) loaded on both 

Factor 1 (0.42), and Factor 2 (0.40). The items from the Emotional Support and 

Instrumental Support subscales loaded together on Factor 3 forming a broader „social 

coping‟ or „help seeking‟ factor.  An oblique rotation also confirmed this structure and 

again identified correlations near zero between these factors. Once again the items 

from the Substance Use subscale did not show significant loadings on any factor. 

A2.2b Internal Consistency Reliability 

Finally, the internal consistency of the modified Brief COPE was examined. For the 

original 14 subscales reported by Carver, subscale alphas (Table A7) apart from one 
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(Self Distraction α = 0.43) exceed the criterion of 0.5 that Carver considered 

acceptable, although several subscales failed to reach 0.7, which is the conventionally 

accepted criterion. Internal consistency reliability from the EFA solutions is reported 

in Tables A5 and A6. Regarding the nine factor solution, six subscales had high 

internal consistency reliability, but three failed to reach 0.7 (Factor 5, 8, 9). Results of 

the two and three factor EFA factor extractions yielded versions with internal 

consistency greater than 0.7 for all subscales and these are shown in Table A6. 

A2.3 Discussion of Brief COPE EFA Results  

Establishing the population-specific psychometric properties of measures assessing 

coping constructs in MTBI is also required.  First, it has been argued earlier (see 

3.3.4) that existing theoretical constructs of coping have the potential to provide 

insights into the mechanisms that may be important in the development and 

maintenance of the PCS following MTBI. Second, previous research has suggested 

that measures of coping behaviours should be validated for particular patient groups 

before they can be confidently applied to those groups (158). Overall, the results of 

the EFA suggested that the Brief COPE demonstrated adequate reliability for MTBI, 

but the nine factor structure originally described by Carver (227) could not be 

satisfactorily confirmed. These results suggested that the Brief COPE should not be 

interpreted as a nine factor structure in the MTBI population.  Internal consistency 

reliabilities were good for seven of the 14 original Brief COPE subscales but low or 

modest for the remaining subscales, perhaps reflecting the trade-off inherent in 

developing very brief and internally consistent subscales (273-274). While these 

reliability results are similar to those described by Carver, (227) when half the 

subscale item pairings fail to meet recommended reliability criteria, this suggests 

problems using the measure in this population.    

 

The results of the analysis suggested however, that the Brief COPE can yield 

reliable and potentially useful dimension scores, and these are supported by coping 

theory.  The three factor analyses revealed a problem-focused or approach factor; an 

avoidant or dysfunctional coping factor; and a help-seeking or social coping factor.  

Based on examination of the internal consistency findings from the analysis, this 

three-factor structure was the preferred solution.  This solution is also supported by 
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previous research in other populations where three coping dimensions have been 

calculated from the Brief COPE items, such as a study by Cooper, Katona and 

Livingston (239) with dementia carers.  However, the coping dimensions generated 

from the current analyses varied somewhat from the results reported in the study by 

Cooper et al.   While Cooper et al. categorised Brief COPE items into problem-

focused, emotion-focused and dysfunctional coping subscales, it was felt that the 

factors derived from the current three-factor EFA were better characterised as 

approach, avoidant and social or help-seeking coping styles.   Such dimensions and 

coping styles have not been explored in MTBI, but there is evidence to suggest that 

examining these and similar coping frameworks may be helpful in understanding 

outcomes. This is based on the studies discussed earlier in severe TBI (see 3.3.4 for 

further discussion).    
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Table A1: Illness identity domain of the IPQ-R (MTBI) in a sample of MTBI participants (n = 147) 

Symptom Experienced at all since injury 

(% yes) 

Attributed to MTBI (Identity Scale) 

(% yes) 

Fatigue 89.7 88.4 

Concentration problems 83.6 82.1 

Headaches 80.8 78.8 

Memory problems 78.8 77.4 

Pain 82.2 76.0 

Dizziness 68.5 65.8 

Balance problems 66.2 64.8 

Irritability 66.2 62.5 

Sleep problems 66.4 55.9 

Nausea 61.4 55.9 

Loss of strength 49.7 44.1 

Sore eyes 50.0 40.3 

Stiff joints 49.3 34.9 

Upset stomach 32.9 20.5 

Breathlessness 21.9 16.4 

Weight loss 20.5 15.1 

Sore throat 20.5 4.1 

Wheeziness 11.0 2.7 

Mean (SD)  

(Total scale composite score) 

28.0 (3.7) 26.9 (3.6) 
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Table A2: Cronbach‟s alphas and item factor loadings from the final eight factor Varimax rotation of IPQ-R (MTBI) Beliefs Scale items in a 

sample of MTBI participants (n = 147). 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 

0.825 

Bartlett‟s Test of Sphericity p < .001. 

        

F1: Consequences (α = .856)  

% variance explained = 24.69 

Initial Eigenvalue = 8.64 

        

IP6: My head injury symptoms are serious. 0.582        

IP7: My head injury symptoms have major consequences on my 

life. 

0.762        

IP8: My head injury symptoms do not have much effect on my life 

(r). 

0.622        

IP9: My head injury symptoms strongly affect how others see me. 0.693        

IP10: My head injury symptoms have major financial 

consequences. 

0.647        

IP11 My head injury symptoms cause difficulties for those who 

are close to me. 

0.770        

IP36: My head injury symptoms do not worry me (r). 0.461        

F2: Emotional Representations (α = .897) 

% variance explained = 11.20 

Initial Eigenvalue = 3.92 

        

IP33: I get depressed when I think about my head injury 

symptoms. 

 0.770       

IP34: When I think about my head injury symptoms I get upset.  0.790       
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Table A2: Continued 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 

IP35: My head injury symptoms make me feel angry.  0.755       

IP37: Having these head injury symptoms makes me feel 

anxious. 

 0.713       

IP38: My head injury symptoms make me feel afraid.  0.630       

F3: Illness Coherence (α = .860) 

% variance explained = 8.32 

Initial Eigenvalue = 2.91 

        

IP24: The symptoms of my condition are puzzling to me (r).   0.655      

IP25: My head injury symptoms are a mystery to me (r).   0.766      

IP26: I don‟t understand my head injury symptoms   0.782      

IP27: My head injury symptoms don‟t make any sense to me 

(r). 

  0.815      

IP28: I have a clear picture or understanding of my condition.   0.706      

F4: Timeline Cyclic (α = .823) 

% variance explained = 6.71 

Initial Eigenvalue = 2.35 

        

IP29: The symptoms from my head injury change a great deal 

from day to day. 

   0.777     

IP30: My symptoms come and go in cycles.    0.758     

IP31: My head injury symptoms are very unpredictable.    0.727     

IP32: I go through cycles in which my head injury symptoms 

get better and worse. 

   0.741     
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Table A2: Continued 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 

F5: Treatment Control (α = .855) 

% variance explained = 4.99 

Initial Eigenvalue = 1.75 

        

IP20: Treatment will be effective in curing my head injury 

symptoms. 

    0.765    

IP21: The negative effects from my head injury can be prevented 

(avoided) by treatment. 

    0.862    

IP22: Treatment can control my head injury symptoms.     0.848    

F6: Timeline Acute/Chronic (α = .743) 

% variance explained = 4.52 

Initial Eigenvalue = 1.58 

        

IP1: Symptoms from my head injury will last a long time (r).      0.616   

IP2: Symptoms from my head injury are likely to be permanent 

rather than temporary. 

     0.713   

IP3: Symptoms from my head injury will last for a long time.      0.764   

IP5: I expect to have head injury symptoms for the rest of my life.      0.638   

F7: Personal Control – ‘low control’ (α = .764) 

% variance explained = 3.67 

Initial Eigenvalue = 1.28 

        

IP15: Nothing I do will affect my head injury symptoms (r).       0.760  

IP17: My actions will have no effect on the outcome of my head 

injury (r). 

      0.798  

IP19: There is very little that can be done to improve my head 

injury symptoms (r). 

      0.735  
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Table A2: Continued 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 

F8: Personal Control – ‘high control’ (α = .717) 

% variance explained 3.40 

Initial Eigenvalue = 1.19 

        

IP12: There is a lot which I can do to control my head injury 

symptoms. 

       0.754 

IP13: What I do can determine whether my head injury symptoms 

get better or worse. 

       0.493 

IP14: The course of my recovery from my head injury depends 

on me. 

       0.762 

IP16: I have the power to influence my head injury symptoms.        0.672 

(r) Items were reversed scored. 

Principal Component Analysis with Varimax Rotation and Kaiser Normalisation. Rotation converged in 8 iterations. 

Initial Eigenvalues before rotation and % variance explained after rotation are reported 
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Table A3:   Cronbach‟s alphas and item factor loadings from the final four factor Varimax rotation of IPQ-R (MTBI) Causal Attribution Scale 

items in a sample of MTBI participants (n = 147).  

 Factor 1 Factor 2 Factor 3 

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 0.843 

Bartlett‟s Test of Sphericity p < .001. 

   

F1: Psychological Attributions (α = .866) 

% variance explained = 37.56 

Initial Eigenvalue = 6.76 

   

C1: Stress or worry. 0.643   

C4: Diet or eating habits. 0.455 0.507  

C8: My own behaviour. 0.539   

C9: My mental attitude e.g. thinking about life negatively. 0.755   

C10: Family problems or worries caused my symptoms. 0.666   

C11: Overwork. 0.742   

C12: My emotional state e.g. feeling lonely, down, anxious, empty. 0.848   

C17: My personality. 0.594   

F2: Biological/ Environmental Attributions (α = .833) 

% variance explained = 9.25 

Initial Eigenvalue = 1.67 

   

C2: Hereditary – it runs in the family.  0.735  

C3: A germ or virus.  0.694  

C4: Diet or eating habits. 0.455 0.507  

C6: Poor medical care.  0.587  
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Table A3: Continued 

 Factor 1 Factor 2 Factor 3 

C7: Pollution in the environment.  0.719  

C13: Ageing.  0.404  

C15: Smoking.  0.653  

C18: Altered immunity.  0.557  

F3: Risky Behaviour Attributions 

% variance explained = 8.285 

Initial Eigenvalue = 1.49 

   

C14: Alcohol.   0.763 

C16: Accident or injury.   -0.799 

Principal Component Analysis with Varimax Rotation and Kaiser Normalisation.  

Rotation converged in 5 iterations. 

Initial Eigenvalues before rotation and % variance explained after rotation are reported. 
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Table A4:  Means and standard deviations of subscales derived from EFA for IPQ-R (MTBI) Beliefs and Causal Scales. 

Scale/ Subscale N No of Items Mean (SD) 

Beliefs Scale
    

Consequences (Factor 1) 147 7 20.27 (6.34) 

Emotional Representation (Factor 2) 147 5 12.71 (4.85) 

Illness Coherence (Factor 3) 145 5 12.71 (4.85) 

Timeline – Cyclic (Factor 4) 146 4 11.73 (3.65) 

Timeline – Acute/ Chronic (Factor 6) 147 4 8.56 (3.09) 

Treatment Control (Factor 5) 144 3 9.83 (2.45) 

Personal Control (low) (Factor 7) 142 3 11.63 (2.33) 

Personal Control (high) (Factor 8) 145 4 14.46 (2.83) 

    

Causal Scale
    

Psychological Attributions (Factor 1) 145 8 17.76 (7.20) 

Biological/ Environmental Attributions (Factor 2) 146 8 13.04 (4.92) 

Risky Behaviour Attributions (Factor 3) 147 2 6.17 (1.14) 
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Table A5: Exploratory Factor Analysis of the Brief COPE (n = 147)
1
. 

 Factor loadings
2 

 
F1 F2 F3 F4 F5 F6 F7 F8 F9 

Cronbach‟s Alpha 

Initial Eigenvalue
3 

% Variance Explained
3 

 

0.83 

4.41 

10.52 

0.80 

3.70 

10.13 

0.75 

2.56 

9.94 

0.97 

2.20 

7.48 

0.50 

1.59 

7.11 

0.89 

1.47 

6.83 

0.82 

1.40 

6.50 

0.64 

1.22 

5.87 

0.57 

1.07 

5.71 

C7 Accessing Emotional Support 1 .77         

C8 Accessing instrumental Support 1 .82         

C21 Accessing Emotional Support 2 .77         

C22 Accessing Instrumental  Support 2 .86         

C1 Active Coping 1  .80        

C2 Planning 1  .85        

C3 Positive Reframing 1  .53        

C16 Active Coping 2  .53   .46     

C17 Planning 2  .76        

C11 Venting 1    .67       

C13 Behavioural Disengagement 1   .53       

C14  Self Blame 1   .73       

C25 Venting 2   .70       

C27 Behavioural Disengagement 2   .50  .47     

C28 Self Blame 2   .69       

C12  Substance Use 1    .96      

C26 Substance Use 2    .96      
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Table A5: Continued 

 Factor loadings
2
  

 F1 F2 F3 F4 F5 F6 F7 F8 F9 

C4  Acceptance 1     .70     

C15 Acceptance 2     .49    .62 

C18 Positive Reframing 2     .62     

C6 Religious Coping 1      .91    

C20 Religious Coping 2      .90    

C5 Humour 1       .87   

C19 Humour 2       .90   

C10 Denial 1        .75  

C24 Denial 2        .82  

C9 Self Distraction 1         .85 

C23 Self Distraction 2         .43 

C12 Substance Use 1          

C26 Substance Use 2          

1 
Principal Component Analysis with Varimax Rotation and Kaiser Normalisation. Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 0.689. Bartlett‟s Test of 

Sphericity p < .001. Rotation converged in 6 iterations.  

2 
Factor loadings ≥ 0.40 are reported. 

3
 Initial Eigenvalues before rotation and % variance explained after rotation are reported. 
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Table A6:  Item factor loadings from the two and three factor solutions derived from EFA of the Brief COPE in a sample of MTBI participants 

(n = 147)
1
 

 Two factor loadings
2
 
 

Three factor loadings
2 

 F1 F2 F1 F2 F3 

Cronbach‟s Alpha 

Initial Eigenvalue
3
 

% Variance Explained
3
 

0.80 

4.41 

13.87 

0.77 

3.70 

13.05 

0.80 

4.41 

13.87 

0.77 

3.70 

13.05 

0.84 

2.56 

11.18 

C1 Active Coping 1 .58  .66   

C16 Active Coping 2 .59  .58   

C2 Planning 1 .59  .70   

C17 Planning 2 .62  .72   

C3 Positive Reframing 1 .53  .65   

C18 Positive Reframing 2 .53  .57   

C4 Acceptance 1 .51  .50   

C15 Acceptance 2 .45     

C5 Humour 1   .47   

C19 Humour 2   .42   

C6 Religion 1 .57  .47   

C20 Religion 2 .53  .42   
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Table A6: Continued 

 Two factor loadings
2
 
 

Three factor loadings
2 

C7 Accessing Emotional Support 1 .45    .76 

C21 Accessing Emotional Support 2 .49    .77 

C8 Accessing instrumental Support 1 .53    .82 

C22 Accessing Instrumental Support 2 .49  .  .84 

C10 Denial 1  .54  .55  

C24 Denial 2  .51  .51  

C11 Venting 1  .53  .53  

C25 Venting 2  .53  .55  

C13 Behavioural Disengagement 1  .68  .66  

C27 Behavioural Disengagement 2  .57  .58  

C14 Self Blame 1  .68  .71  

C28 Self Blame 2  .70  .71  

C9 Distraction 1      

C23 Distraction 2  .45 .42 .40  

1 Principal Component Analysis with Varimax Rotation and Kaiser Normalisation. Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 0.689. Bartlett‟s Test of Sphericity p < 0.001.  

2 Factor loadings ≥ .40 are reported. 

3 Initial Eigenvalues before rotation and % variance explained after rotation are reported. 
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Table A7: Internal consistency (Cronbach‟s alpha) of Brief COPE subscale item pairs in a MTBI sample (n = 147). 

1. Active Coping (α = 0.57) 

 C1 I concentrate my efforts on doing something about the situation I‟m in.  

C16 I take action to try and make the situation better. 

2. Planning (α = 0.73) 

 C2 I try to come up with a strategy about what to do. 

C17 I think hard about what steps to take.  

3. Positive Reframing (α = 0.55) 

 C3 I try to see it in a different light. 

C18 I look for something good in what is happening. 

4. Acceptance (α = 0.55) 

 C4 I accept the reality of the fact that it has happened. 

C15 I try to learn to live with it. 

5. Humour (α = 0.82) 

 C5 I make jokes about it. 

C19 I make fun of the situation. 
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Table A7: Continued 

6. Religion (α = 0.89) 

 C6 I try to find comfort in my religion or spiritual beliefs. 

C20 I pray or meditate. 

7. Using Emotional Support (α = 0.80) 

 C7 I get emotional support from others. 

C21 I get comfort and understanding from someone. 

8. Using Instrumental Support (α = 0.87) 

 C8 I try to get advice or help from others about what to do. 

C22 I get help and advice from other people. 

9. Self-Distraction (α = 0.43) 

 C9 I turn to work or other activities to take my mind off things. 

C23 I do something to think about it less, such as going to movies, watching TV, reading, daydreaming, sleeping or 

shopping. 

10. Denial (α = 0.64) 

 C10 I say to myself this isn‟t real.  

C24 I refuse to believe that it has happened. 
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Table A7: Continued 

11. Venting (α = 0.50) 

 C11 I say things to let my unpleasant feelings escape. 

C25 I express my negative feelings. 

12. Substance Use (α = 0.97) 

 C12 I use alcohol or other drugs to make myself better. 

C26 I use alcohol or other drugs to help me get through it. 

13. Behavioural Disengagement (α = 0.69) 

 C13 I give up trying to deal with it. 

C27 I give up the attempt to cope. 

14. Self-Blame (α = 0.72) 

 C14 I criticise myself. 

C28 I blame myself for things that happened. 
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APPENDIX B 

 

B1 Study Consent Form 
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UNIVERSITY 
of 

OTAGO 
Te Whare Wänanga o Otago 

Deborah Snell        Concussion Clinic 

Telephone: (03) 3836836      Burwood Hospital 

                  Christchurch 

 

The role of illness perceptions in mediating outcome following mild  

traumatic brain injury. 
 

Consent Form 

 

I have read and I understand the Information Sheet (Version 1, 24 August 2007.) for 

volunteers taking part in this study designed to learn more about factors that might be 

important in promoting recovery following a mild traumatic brain injury.  

 

 

I have had the opportunity to phone or talk with the people doing this study to discuss 

any aspect of it. I am happy with the answers I have been given.   

 

 

I have had the opportunity to use whanau support or a friend to help me ask questions 

and to understand the study. 

 

 

I understand that taking part in this study is voluntary (my choice) and that I may 

withdraw from the study at any time.  I understand that if I withdraw from the study 

this will not affect my future health care. 

 

 

I understand that my participation in this study is confidential and that no material that 

could identify me will be used in any reports on this study. 

 

 

I have had time to consider whether to take part. I know whom to contact if I have 

questions about the study. 

 

 

I consent to take part in this study. 
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I agree/ do not agree (strike out one) to allowing the study investigators contact me if 

a follow up study is planned. I understand that I would have the opportunity at that 

time to accept or decline an invitation to participate in any follow up study.  

 

 

Participant‟s signature:________________________ ___________________

         (print name) 

Date:________________________ 

 

 

 

I wish to receive a summary of the results of this study: YES □ NO □ 

If yes, please provide a postal address 
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B2 Information Sheets 
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A study looking at recovering from concussion 

Would you like to know more? 

________________________________________________________________________ 

 

Concussion, sometimes called mild traumatic brain injury or MBTI, is a 

common injury often caused by motor vehicle accidents, falls and other 

injuries.  

 

Concussion can involve a brief loss of consciousness and is usually followed by 

symptoms that last for a short time such as headache, dizziness, thinking and 

emotional changes. Most people recover, but there is not much known about 

why a small number of people may have longer term problems.  
 

What is the study about?  

We want to know if the way people understand their concussion makes a 

difference to the way they cope with their symptoms, so that we can find out 

what might help with recovery following concussion.  Similar research has 

been done for other acute and long-term health conditions, but has not 

been done for concussion. 
 

What would it involve from me? 

Taking part in the study would mean that you would be contacted by phone 

or letter on two occasions. The first time would be shortly after you agree to 

take part, and then again after six months.  Both times we will offer an 

appointment at the Concussion Clinic at Burwood Hospital. Each visit should 

only take about 30-45 minutes of your time while you fill out some 

questionnaires about what has helped in your recovery and any ongoing 

problems from the concussion.  You will receive a voucher to offset the cost 

of travelling to the Clinic. Should you prefer, the questionnaires could be 

completed over the phone. 

 

I want to hear more about the study. What should I do?    

If you agree, Concussion Clinic staff will advise us that you are happy to be 

contacted about the study. This would mean that we would contact you and 

give you more detailed information. You would then be free to decide if you 

want to take part in this study or not. 

 

If you have any questions before that time, you could contact the 

researchers directly at: 
 

Deborah Snell        Concussion Clinic 

Telephone: (03) 3836836      Burwood Hospital 

                  Christchurch 

 

Dr Lois Surgenor      Department of Psychological Medicine 

Telephone: (03) 372 0400     University of Otago, Christchurch 
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A study looking at recovering from concussion 

Would you like to know more? 

________________________________________________________________________ 

 

Concussion, sometimes called mild traumatic brain injury or MBTI, is a 

common injury often caused by motor vehicle accidents, falls and other 

injuries.  

 

Concussion can involve a brief loss of consciousness and is usually followed by 

symptoms that last for a short time such as headache, dizziness, thinking and 

emotional changes. Most people recover, but there is not much known about 

why a small number of people may have longer term problems.  
 

What is the study about?  

We want to know if the way people understand their concussion makes a 

difference to the way they cope with their symptoms, so that we can find out 

what might help with recovery following concussion.  Similar research has 

been done for other acute and long-term health conditions, but has not 

been done for concussion. 
 

What would it involve from me? 

Taking part in the study would mean that you would be contacted by phone 

or letter on two occasions. The first time would be shortly after you agree to 

take part, and then again after six months.  Both times we will offer an 

appointment at the Concussion Clinic at Burwood Hospital. Each visit should 

only take about 30-45 minutes of your time while you fill out some 

questionnaires about what has helped in your recovery and any ongoing 

problems from the concussion.  You will receive a voucher to offset the cost 

of travelling to the Clinic. Should you prefer, the questionnaires could be 

completed over the phone. 

 

I want to hear more about the study. What should I do?    

If you agree, Emergency Department staff will advise us that you are happy 

to be contacted about the study. This would mean that we would contact 

you and give you more detailed information. You would then be free to 

decide if you want to take part in this study or not. 

 

If you have any questions before that time, you could contact the 

researchers directly at: 
 

Deborah Snell        Concussion Clinic 

Telephone: (03) 3836836       Burwood Hospital 

                   Christchurch 

 

Dr Lois Surgenor       Department of Psychological Medicine 

Telephone: (03) 372 0400     University of Otago, Christchurch 
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A study looking at recovering from concussion 

Would you like to know more? 

________________________________________________________________________ 

 

Concussion, sometimes called mild traumatic brain injury or MBTI, is a 

common injury often caused by motor vehicle accidents, falls and other 

injuries.  

 

Concussion can involve a brief loss of consciousness and is usually followed by 

symptoms that last for a short time such as headache, dizziness, thinking and 

emotional changes. Most people recover, but there is not much known about 

why a small number of people may have longer term problems.  
 

What is the study about?  

We want to know if the way people understand their concussion makes a 

difference to the way they cope with their symptoms, so that we can find out 

what might help with recovery following concussion.  Similar research has 

been done for other acute and long-term health conditions, but has not 

been done for concussion. 
 

What would it involve from me? 

Taking part in the study would mean that you would be contacted by phone 

or letter on two occasions. The first time would be shortly after you agree to 

take part, and then again after six months.  Each contact will involve asking 

you to fill out some questionnaires about what has helped in your recovery 

and any ongoing problems from the concussion.  The questionnaires can be 

completed either by coming for a visit to the Concussion Clinic at Burwood 

Hospital or by post or over the phone and should only take about 30-45 

minutes of your time. 

 

I want to hear more about the study. What should I do?    

If you agree, your clinician will advise us that you are happy to be contacted 

about the study. This would mean that we would contact you and give you 

more detailed information. You would then be free to decide if you want to 

take part in this study or not. 

 

If you have any questions before that time, you could contact the 

researchers directly at: 
 

Deborah Snell        Concussion Clinic 

Telephone: (03) 3836836       Burwood Hospital 

                  Christchurch 

 

Dr Lois Surgenor      Department of Psychological Medicine 

Telephone: (03) 372 0400     University of Otago, Christchurch 
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UNIVERSITY 

of 

OTAGO 
Te Whare Wänanga o Otago 

 

Deborah Snell        Concussion Clinic 

Telephone: (03) 3836836      Burwood Hospital 

                  Christchurch 

 

Dr Lois Surgenor       Department of Psychological Medicine 

Telephone: (03) 372 0400              University of Otago, Christchurch 

 

Outcome following mild traumatic brain injury. 
_____________________________________________________________________ 

 

Information Sheet 
 

You are invited to take part in a study investigating whether the way people 

think about an injury or illness affects how well they cope and how quickly they 

recover after a mild traumatic brain injury.  You will be allowed as much time as you 

need to decide whether you would like to take part. You do not have to take part in 

this study. 

 

 

What are the aims of the study? 

 

Mild traumatic brain injury (MTBI) is a common injury often caused by motor 

vehicle accidents, falls and assaults. MTBI is also sometimes called concussion. 

MTBI can involve a brief loss of consciousness and is usually followed by symptoms 

that last for a short time such as headache, dizziness, cognitive and emotional 

changes. Most people recover however little is known about why a proportion of 

people do not. It is thought that psychological factors such as personality and coping 

styles might affect outcome but there is little research investigating why these are 

important. Research in other health conditions such as cardiovascular disease and 

diabetes has shown that the way people think about their illnesses can make a 

difference to how they cope with their symptoms.  

 

This study aims to look at the relationship between such illness beliefs and 

how well people recover and cope after a MTBI.  It is hoped that this will help 

improve our understanding about why some people develop lasting disability after 

MTBI. This will help in identifying those people needing more support and treatment 

in order to recover from their injury. The overall aim is to improve rates of recovery 

in New Zealanders who sustain a MTBI. 
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How have I been selected for this study and what will I have to do? 

 

You have been invited to take part in this study because you have recently 

suffered a concussion or MTBI and you attended health care services for this injury 

such as attending the Christchurch Hospital Emergency Department, your General 

Practitioner or Community Health Provider. Alternatively you may have been referred 

to the Concussion Clinic. We are looking for around 100 people from the 

Christchurch area to take part in this study and getting this many people may take us 

about 12-18 months. 

 

If you agree to participate in this study we will be contacting you on two 

occasions, after you first agree to take part and again in 6 months time.  This means 

we would like to invite you to attend two appointments at Burwood Hospital. At each 

visit we will invite you to fill out 5 short questionnaires about your recovery from 

injury and will also ask you some general questions about your situation and recovery.  

The questionnaires and follow up questions are designed to provide us with 

information about any symptoms you may be experiencing, how well you have been 

recovering, your general health status and the beliefs you have about your injury. 

Once you have completed the questionnaires we will compare the results with your 

recovery to see if we can improve our understanding about what might help or not 

help recovery after a MTBI. 

 

Each visit should only take about 30-45 minutes of your time. If you cannot 

attend an appointment at Burwood Hospital we can complete the questionnaires on 

the phone with you if you would prefer this.  We will provide you with a small 

grocery voucher in recognition of the costs you could incur travelling to Burwood 

Hospital for these two visits. 

 

You are most welcome to bring a support person along with you to any visits 

that you make to Burwood Hospital to take part in this study. 

 

 

What will happen to the information you give us after it has been collected? 

 

Your information will be combined with the information from all the other 

people in Christchurch taking part in the study. Once the study has finished, all 

information will be kept in storage for up to 10 years. After this time the data will be 

disposed of. 

 

 

What are the benefits and risks of the study? 

 

 This study will help health services understand more about what might help 

people recover following a MTBI so that more people recover completely. 

 

 Taking part will cost you nothing other than expenses involved in travelling to 

each of the two visits and we will be providing you with some compensation for this 

by way of grocery vouchers. It is fully expected that in taking part in this study there 

will be no risks to you. 
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Participation 

 

Your participation is entirely voluntary (your choice) and you do not have to 

take part in this study. Your current and future treatment will be unaffected by your 

decision about participation. If you do agree to take part you are free to withdraw 

from the study at any time, without having to give a reason, and this will not affect 

your future health care. Participation in this study will be stopped should any harmful 

effects appear or if any staff member looking after you considers it is not in your best 

interests to continue. 

 

 

Confidentiality 

 

No material that could personally identify you will be used in any reports on 

this study.  You will be assigned a code number, and from that point on, all your 

information will be assigned to this code number. All information stored then will be 

securely locked in an office at Burwood Hospital.  Your name will not be included in 

any reports about this study however some details such as your age may be included. 

 

 

General Information 

 

If you have any questions that arise prompted from this study, you can contact 

Deborah Snell (Neuropsychologist) at the Concussion Clinic, Burwood Hospital 

(Telephone 383 7570) or Dr Lois Surgenor at the Department of Psychological 

Medicine, University of Otago, Christchurch (Telephone 372 0400). An interpreter 

will be provided for common language groups if you need one. You do not have to 

answer all the questions and you may stop your participation in the study at any time. 

If you have any queries or concerns about your rights as a participant in this study, 

you may wish to contact a Health and Disability Services Consumer Advocate in 

Christchurch (Telephone 377 7501). 

 

 

This study has received ethical approval from the Upper South Regional Ethics 

Committee.  

 

 ____________________________________________________ 
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B3 Recruitment recording sheets/data collection forms 

 Table B1 Recruitment progress 
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The Role of Illness Perceptions in mediating Outcome Following Mild Traumatic Brain Injury 
Date of Visit 

Patient Name (sticky if avail) Contact Details  Injury Details 
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The Role of Illness Perceptions in mediating Outcome Following Mild Traumatic 

Brain Injury 

 

PARTICIPANT DETAILS 

 

Name:             

 

Address:______________________________________________________________ 

 

Telephone:    Cell:   Email:   _ 

 

Alternative Contact: 

________________________________________________________ 

 

Telephone:    Cell:   Email:    

 

Alternative Contact: 

________________________________________________________ 

Telephone:     Cell:    Email:    

 

Date of Injury:  

____________________________________________________________ 

 

Date Seen:  

_______________________________________________________________ 

 

Date for Follow Up:  

_______________________________________________________ 

 

Checklist: 

   Consent signed and returned 

   Vouchers given 

   Visit one completed 

   Visit two completed 

   Summary of results sent 

 

Age: _____________ 

Ethnicity: _________________ 

Cause of injury:  ____________________________________________________ 

LOC YES/NO/DK GCS:    PTA:  ________________________ 

Path on imaging:  YES/NO/DK 

Previous TBI:  YES/NO 

Work situation:  At injury: ___________________________ Now: ______________ 

Other injuries:  YES/NO  If yes what: 

_____________________________________________________ 

Compensation issues:  YES/NO 

Psychiatric history:  YES/NO 

Current psychiatric problems:  YES/NO 

A&D:  YES/NO 
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Table B1:  Summary of Recruitment Progress 2008 – 2009 

Month Feb-08 Mar-

08 

Apr-08 May-

08 

Jun-08 Jul-08 Aug-

08 

Sep-08 Oct-08 Nov-08 Dec-08 

Total Number (all sites) 1 11 11 12 12 10 17 13 62 61 46 

No. not meeting inclusion 

criteria 

0 7 6 5 7 6 12 2 21 19 13 

Reason for exclusion: 

 Not MTBI 

 Injury not within last 3/12 

 Previous severe TBI 

 Insufficient English  

 Co-morbid prim. health 

condition 

 Significant add. injuries 

  

 

6 

 

 

 

 

1 

 

1 

1 

 

1 

1 

 

2 

 

 

3 

 

 

1 

 

1 

 

 

5 

 

1 

 

 

1 

 

1 

5 

 

2 

6 

 

2 

1 

 

1 

 

 

2 

 

13 

1 

2 

1 

2 

 

2 

 

12 

4 

 

1 

2 

 

 

 

12 

 

 

 

1 

 

No. meeting incl. criteria 1(P) 4(P) 5(P) 7 5 4 5 11 41 42 33 

Didn’t agree to participate 

DNA/ CNC/  

0 

0 

0 

0 

0   

1 

  

1 

6 

1 

10 

23 

7 

24 

3 

19 

Numbers recruited/month 

 

BCC=1 

PCC=0 

ED=0 

BCC=4 

PCC=0 

ED=0 

BCC=5 

PCC=0 

ED=0 

BCC=7 

PCC=0 

ED=0 

BCC=4 

PCC=0 

ED=0 

BCC=4 

PCC=0 

ED=0 

BCC=4 

PCC=0 

ED=0 

BCC=4 

ED=0 

BCC=4 

ED = 4 

(F/U=8) 

BCC=4 

ED=7 

(F/U=7) 

BCC=6 

ED=5 

(F/U=4) 

Abbreviations: P = Pilot Participant; BCC = Burwood Concussion Clinic; PCC = Pelim Concussion Clinic; ED = Emergency Department; O = 

Other; CNC = could not contact; DNA = Did not attend. 
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Table B.1 Continued. 

 

Month Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 

Total Number (all sites) 68 45 40 38 39 29 7 

No. not meeting inclusion criteria 18 3 6 7 5 9  

Reason for exclusion: 

 Not MTBI 

 Injury not within last 3/12 

 Previous severe TBI 

 Insufficient English  

 Co-morbid prim. health 

condition 

 Significant add. injuries 

 

11 

2 

1 

 

4 

 

 

 

 

3 

 

 

 

 

 

 

 

2 

 

1 

 

3 

 

 

 

 

5 

 

 

1 

1 

 

4 

 

 

 

 

 

 

7 

 

 

 

1 

1 

 

 

No. meeting incl. criteria 50 42 34 31 34 20 7 

Didn’t agree to participate 

DNA/ CNC/  

3 

36 

3 

18 

1 

16 

3 

12 

3 

20 

2 

10 

1 

Numbers recruited/month 

 

BCC = 3 

ED = 8 

(F/U = 4) 

BCC = 9 

ED = 12 

(F/U= 4) 

BCC=8 

ED = 9 

(F/U= 4) 

BCC=4 

ED=12 

(F/U=8) 

BCC=7 

ED=4 

(F/U=7) 

BCC=4 

ED = 4 

(F/U=10) 

BCC=1 

ED=5 

(F/U=4) 
Abbreviations: P = Pilot Participant; BCC = Burwood Concussion Clinic; PCC = Pelim Concussion Clinic; ED = Emergency Department; O = Other; CNC = could not 

contact; DNA = Did not attend.
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B4 Letters to participants 
 

 

B4.1 Letter to prospective participants presenting to ED: 

 

 

Dear 

 

 

Hospital file records show that you were recently seen at the Emergency Department at 

Christchurch Hospital for head injury or concussion. 

 

We are writing to let you know about a study we are conducting at the Concussion 

Clinic at Burwood Hospital following up people who have had concussion in order to 

help us identify factors that help people recover faster.  A brief information sheet is 

attached about the study and what taking part would involve. 

 

We will be in contact by phone in the next few days to enquire whether you would be 

interested in learning more about this study and taking part.  

 

You do not have to take part in this study and what ever you decide will have no affect 

on any health care services you may require for your injury or any other health 

problems. 

 

Thank you for taking the time to read this letter. 

 

Yours sincerely 

 

 

 

 

 

 

Debbie Snell 

Concussion Clinic 

Burwood Hospital 
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B4.2 Letter to prospective participants presenting to CC: 

 

 

 

 

 

Dear 

 

 

You were recently seen at the Concussion Clinic at Burwood Hospital in relation to 

your concussion. 

 

I am writing to let you know about a study I am conducting following up people who 

have had concussion in order to help identify factors that help people recover faster.  A 

brief information sheet is attached about the study and what taking part would involve. 

 

I will be in contact by phone in the next few days to enquire whether you would be 

interested in learning more about this study and taking part. The study involves 

completing some questionnaires which can be done when you next attend an 

appointment here or could be completed at home and returned to me by post. 

 

You do not have to take part in this study and what ever you decide will have no affect 

on any health care services you may require for your injury or any other health 

problems. 

 

Thank you for taking the time to read this letter. 

 

Yours sincerely 

 

 

 

 

 

 

Debbie Snell 

Concussion Clinic 

Burwood Hospital 
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B4.3 Reminder letter to participants recruited from ED regarding study follow up: 

 

 

 

 

 

Dear  

 

Re Concussion Study 

 

I am writing to you about the study you are part of in the Concussion Clinic at Burwood 

Hospital.  You might recall that when you attended the Emergency Department at 

Christchurch Hospital following your concussion I asked you to fill out some 

questionnaires and that I would be contacting you again in about 6 months time to find 

out how you have been going and to arrange a follow up appointment to complete the 

questionnaires again. 

 

I would like to offer you an appointment to come and see me at the Concussion Clinic 

for this follow up review.  Alternatively I can post the questionnaires out to you and you 

can fill them out in your own time and send them back to me.  

 

I will be in contact by phone in the next few days to find out what you would prefer.  

 

 

Yours sincerely 

 

 

 

 

 

 

Debbie Snell 

Concussion Clinic 

Burwood Hospital 
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B4.4 Reminder letter to participants recruited from CC regarding study follow up: 

 

 

 

 

 

 

Dear  

 

Re Concussion Study 

 

I am writing to you about the study you are part of in the Concussion Clinic at Burwood 

Hospital.  You might recall that when you attended the clinic following your concussion 

that I asked you to fill out some questionnaires and that I would be contacting you again 

in about 6 months time to find out how you have been going and to arrange a follow up 

appointment to complete the questionnaires again. 

 

I would like to offer you an appointment to come and see me at the Concussion Clinic 

for this follow up review.  Alternatively I can post the questionnaires out to you and you 

can fill them out in your own time and send them back to me.  

 

I will be in contact by phone in the next few days to find out what you would prefer.  

 

 

Yours sincerely 

 

 

 

 

 

 

Debbie Snell 

Concussion Clinic 

Burwood Hospital 

 



 

 

 345 

APPENDIX C 

 

C1 Time One Questionnaire Booklet and Study Measures 
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UNIVERSITY 
of 

OTAGO 
Te Whare Wänanga o Otago 

 

Department of Medicine, University of Otago, Wellington 

Department of Psychological Medicine, University of Otago, Christchurch 

 

 

OUTCOME FOLLOWING 

MILD TRAUMATIC BRAIN INJURY 
 

 

 

 

 

 

There are no right or wrong answers. Please answer all 

questions yourself. 

 

 

 

 

 

Results are completely confidential 
 

 

 

 

 

Thank you for your participation in this study 
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Please answer the following questions.  

 
First, we are interested in some things about you and your head injury: 

 

 

1. When did you have your head injury? ___________________________________ 

 

2. How did you have your head injury?  Driver or passenger in a motor vehicle 

accident (e.g. car, truck, tractor, motor 

cycle, quad bike) 

   Road accident (e.g. fall from bicycle, hit by 

car as a pedestrian) 

  Fall 

  Assault 

  Work related 

  Sports related  

  Other:  Please describe 

______________________ ___________________  

 

3. Were you knocked unconscious?   No 

  Yes - 1 minute or less 

  Yes - more than 1 minute but 5 minutes or 

less 

  Yes - more than 5 minutes but less than 30 

minutes 

 

4. Was there any period of time when the accident happened that you have no memory for? 

  No 

  Yes – 1 hour or less 

  Yes – more than 1 hour but 24 hours or 

less 

  Yes – more than 24 hours: Please state how 

long this was? 

_______________________________ 

 

5. Were any x-rays or scans taken of your head injury? If so, what were the results? ____________  

 

 _________________________________________________________________________     

 

6. Did you sustain any other injuries in the accident? If so, what ___________________________       

 

 

7. What was your main work situation at the time of your head injury?  

  Working full time 

  Working part time 

  Studying 

  Not working  

  Other:  Please describe _______________________ 

 

8. What is your work situation now?  Still off work or study because of my injury 

  Back at work or study in usual hours 

  Back at work or study but on reduced 

hours 
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  Not working and wasn’t working before my 

injury 

  Other:  Please describe________________________ 

 

 

9. Have you ever had a head injury before? If so, how old were you?  _______________________    

Did you need to go to hospital and if so how long were you there?  ________________________  

 

 

10. Is your head injury covered by ACC or other insurance company? 

  Yes 

 No 

 

11. Are you having any problems with your claim? _____________________________________    

    If so, what kind of problems?  __________________________________________________     

 

 

12. Do you have any other current health problems that are not related to your head 

injury (e.g., cardiac/ heart problems, pain related problems, depression, anxiety)? If so, please 

describe ___________________________________________________________________       

 

 

13. Have you ever required treatment for any mental health problem (such as depression, 

anxiety, or other problems)? If so, please describe _____________________________________      

 

 

 

 

 

 

 

 

 

And some more general questions: 
 

 

14. What is your date of birth?  ____________ ________  

 

 

 

15. Which ethnic group or groups do you belong to? 

  NZ European 

  Maori 

  Samoan 

  Cook Island Maori 

  Tongan 

  Nuiean 

  Chinese 

  Indian 

  Other (please specify)  
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16. What is your highest educational qualification?  

  None 

   NZ School Certificate or National 

Certificate Level I or NCEA Level I 

   NZ Sixth Form Certificate or National 

Certificate Level II or NCEA Level II 

   NZ Higher School Certificate or Leaving 

Certificate or NZ University Bursary / 

Scholarship or National Certificate Level III 

or NCEA Level III  

  Polytech Degree or Diploma 

   University Degree or Diploma  

   Other (e.g. overseas secondary school or 

tertiary qualification):  Please 

describe___________________ 

____________________________________________________________________ 

 

 

17. How often do you have a drink containing alcohol? 

  Never 

 Less than monthly 

 2-4 times a month 

 2-3 times a week 

 4 or more times a week 

 

 

18. How many standard drinks do you have on a typical day when you are drinking?   
(Please refer to Standard Drink Guide at the back of this booklet if you need to). 

 

 1-2 

 3-4 

 5-6 

 7-9 

 10 or more 

 

 

19. How often do you have six or more drinks in one session? 

 Never 

 Less than monthly 

 Monthly 

 Weekly 

 Daily or almost daily 

 

 

20. How often do you use recreational drugs other than alcohol (e.g. cannabis; speed; party 

pills; herbals; etc) 

 Never 

 Less than monthly 

 Monthly 

 Weekly 

 Daily or almost daily 
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21. Has a relative, friend, doctor or other health worker been worried about your drinking or 

drug use or suggested you should cut down? 

 No 

 Yes, but not in the last year 

 Yes, during the last year 

 

 

 

 

 

Next are some questions about how you have been recovering 

since your head injury. 
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(RPQ) 

 

After a head injury or accident some people experience symptoms which can cause worry or 

nuisance. We would like to know if you now suffer from any of the symptoms given below.  

As many of these symptoms occur normally, we would like you to compare yourself now with 

how you were before the accident/injury.  

 

For each one please circle the number closest to your answer.  

0 = not experienced at all 

1 = no more of a problem 

 2 = a mild problem 

3 = a moderate problem 

4 = a severe problem 

 

Compared with before the accident/ injury, do you now suffer from: 

 

1. Headaches    ____________________________ 0  1  2  3  4 

2. Feelings of dizziness    ____________________________ 0  1  2  3  4 

3. Nausea and/ or vomiting     ___________________________  0  1  2  3  4 

4. Noise sensitivity, easily upset by noise    ____________________________ 0  1  2  3  4 

5. Sleep disturbance    ____________________________ 0  1  2  3  4 

6. Fatigue, tiring more easily    ____________________________ 0  1  2  3  4 

7. Being irritable, easily angered    ____________________________ 0  1  2  3  4 

8. Feeling depressed or tearful    ____________________________ 0  1  2  3  4 

9. Feeling frustrated or impatient    ____________________________ 0  1  2  3  4 

10. Forgetfulness, poor memory    ____________________________ 0  1  2  3  4 

11. Poor concentration    ____________________________ 0  1  2  3  4 

12. Taking longer to think    ____________________________ 0  1  2  3  4 

13. Blurred vision    ____________________________ 0  1  2  3  4 

14. Light sensitivity, easily upset by bright light   ____________________________ 0  1  2  3  4 

15. Double vision    ____________________________ 0  1  2  3  4 

16. Restlessness    ____________________________ 0  1  2  3  4 

17. More energy    ____________________________ 0  1  2  3  4 

 

 

 

Compared with before the accident/ injury have you been experiencing any other difficulties? 

(Please specify and rate) 

1.    ____________________________ 0  1  2  3  4 

2.    ____________________________ 0  1  2  3  4 
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(RHIFUQ) 
 

 

After a head injury or accident some people experience problems which can cause worry or 

nuisance. We would like to know if you have difficulties with any of the activities listed below.  

We would like you to compare yourself now with before the accident/ injury. 

 

For each one please circle the number closest to your answer.  

 

 0 = no change 

1 = no change, but more difficult 

 2 = a mild change 

3 = a moderate change 

4 = a very marked change 

 

Compared with before the accident/ injury has there been any change in your: 

 

1. Ability to participate in conversation with one person   ___________________________ 0  1  2  3  4 

2. Ability to participate in conversation with 2 or more people ________________________ 0  1  2  3  4 

3. Performance of routine domestic activities    ____________________________ 0  1  2  3  4 

4. Ability to participate in previous social activities   ____________________________ 0  1  2  3  4 

5. Ability to enjoy previous leisure activities    ____________________________ 0  1  2  3  4 

6. Ability to maintain your previous work load/ standard  ____________________________ 0  1  2  3  4 

7. Energy at work    ____________________________ 0  1  2  3  4 

8. Relationships with previous friends    ____________________________ 0  1  2  3  4 

9. Relationship with your partner    ____________________________ 0  1  2  3  4 

10. Ability to cope with family demands    ____________________________ 0  1  2  3  4 

 

 

 

 

Compared with before the accident/ injury have you been experiencing any other difficulties? 

(Please specify and rate) 

1.    ____________________________ 0  1  2  3  4 

2.    ____________________________ 0  1  2  3  4 
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(Brief COPE) 
 

These items deal with the ways people respond when they confront difficult or stressful events 

in their lives.  There are lots of ways to try to deal with stress. The following questions ask 

you to indicate what you generally do and feel when you experience stressful events. 

Obviously different events bring out somewhat different responses, but think about what you 

usually do when you are under a lot of stress.  Try not to think about whether it is an 

effective thing to do under stress, just whether or not you do it. 

 

Then respond to each of the following items by circling one number on the answer sheet for 

each, using the response choices listed below. Please try and respond to each item separately 

in your mind from each other item. Choose your answers thoughtfully, and make your 

answers as true FOR YOU as you can. Please answer every item. There are no ‘right’ or 

‘wrong’ answers, so choose the most accurate answer for YOU – not what you think most 

people would say or do. Indicate what YOU usually do when YOU experience a stressful 

event, not necessarily what you have been doing to cope with your head injury symptoms. 

1 = I usually don’t do this at all 

2 = I usually do this a little bit 

3 = I usually do this a medium amount 

 4 = I usually do this a lot 

1. I concentrate my efforts on doing something about the situation I’m in. 1  2  3  4  

2. I try to come up with a strategy about what to do. 1 2 3 4 

3. I try to see it in a different light. 1 2 3 4 

4. I accept the reality of the fact that it has happened. 1 2 3 4 

5. I make jokes about it. 1 2 3 4 

6. I try to find comfort in my religion or spiritual beliefs. 1 2 3 4 

7. I get emotional support from others. 1 2 3 4 

8. I try to get advice or help from others. 1 2 3 4 

9. I turn to work or other activities to take my mind off things. 1 2 3 4 

10. I say to myself this isn’t real. 1 2 3 4 

11. I say things to let my unpleasant feelings escape. 1 2 3 4 

12. I use alcohol or other drugs to make myself better. 1 2 3 4 

13. I give up trying to deal with it. 1 2 3 4 

14. I criticise myself. 1 2 3 4 

15. I learn to live with it. 1 2 3 4 
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1 = I usually don’t do this at all 

2 = I usually do this a little bit 

3 = I usually do this a medium amount 

 4 = I usually do this a lot 

16. I take action to try and make the situation better. 1 2 3 4 

17. I think hard about what steps to take. 1 2 3 4 

18. I look for something good in what is happening. 1 2 3 4 

19. I make fun of the situation. 1 2 3 4 

20. I pray or meditate. 1 2 3 4 

21. I get comfort and understanding from someone. 1 2 3 4 

22. I get help and advice from other people. 1 2 3 4 

23. I do something to think about it less, such as going to movies, watching 

TV, reading, daydreaming, sleeping or shopping. 

1 2 3 4 

24. I refuse to believe that it has happened. 1 2 3 4 

25. I express my negative feelings. 1 2 3 4 

26. I use alcohol or other drugs to help me get through it. 1 2 3 4 

27. I give up the attempt to cope. 1 2 3 4 

28. I blame myself for things that happened. 1 2 3 4 

 

 

 

 

Please carry on with the questions on the next page. 
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(HADS) 

The next questions are designed to help us to know how you feel. Read each item and tick the 

box next to the reply which comes closest to how you have been feeling in the past week. 

Please put a tick in only one box for each item. 

Don’t take too long over your replies; your immediate reaction to each item will probably be 

more accurate than a long thought out response. 

 

 

1. I feel tense or ‘wound up’ 

 Most of the time 

 A lot of the time 

 From time to time, occasionally  

 Not at all 

 

 

2. I still enjoy things I used to enjoy 

 Definitely 

 Not quite as much 

 Only a little  

 Hardly at all 

 

 

3. I get a sort of frightened feeling as if something awful is about to happen 

 Very definitely and quite badly 

 Yes, but not to badly 

 A little, but it doesn’t worry me  

 Not at all 

 

 

4. I can laugh and see the funny side of things 

 As much as I always could 

 Not quite so much now 

 Definitely not so much now  

 Not at all 

 

 

5. Worrying thoughts go through my mind 

 A great deal of the time 

 A lot of the time 

 From time to time, but not too often  

 Only occasionally 

 

 

6. I feel cheerful 

 Not at all 

 Not often 

 Sometimes  

 Most of the time 

 

 

 

 

 



 

 

 356 

7. I can sit at ease and feel relaxed 

 Definitely 

 Usually 

 Not often  

 Not at all 

 

8. I feel as if I am slowed down 

 Nearly all of the time 

 Very often 

 Sometimes  

 Not at all 

 

9. I get a sort of frightened feeling like ‘butterflies’ in the stomach 

 Not at all 

 Occasionally 

 Quite often  

 Very often 

 

10. I have lost interest in my appearance 

 Definitely 

 I don’t take as much care as I should 

 I may not take quite as much care 

 I take just as much care as ever 

 

11. I feel restless as if I have to be on the move 

 Very much indeed 

 Quite a lot 

 Not very much  

 Not at all 

 

12. I look forward with enjoyment to things 

 As much as I ever did 

 Rather less than I used to 

 Definitely less than I used to  

 Hardly at all 

 

13. I get sudden feelings of panic 

 Very often indeed 

 Quite often 

 Not very often  

 Not at all 

 

14. I can enjoy a good book or radio or TV programme 

 Often 

 Sometimes 

 Not often  

 Very seldom 

 

 

 

 

Please carry with the questions on the next page. 
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YOUR VIEWS ABOUT YOUR INJURY SYMPTOMS                                              

(IPQ-R) 

 

Listed below are a number of symptoms that you may or may not have experienced since your 

injury. Please indicate by circling Yes or No, whether you have experienced any of these 

symptoms since your injury, and indicate whether you believe that these symptoms are related 

to your injury. 

 I have experienced 

this symptom since 

my injury 

 This symptom is 

related to my 

injury 

 

Pain Yes     No  ________________________ Yes     No 

Sore throat Yes     No  ________________________ Yes     No 

Nausea Yes     No  ________________________ Yes     No 

Memory problems Yes     No  ________________________ Yes     No 

Breathlessness Yes     No  ________________________ Yes     No 

Weight loss Yes     No  ________________________ Yes     No 

Fatigue Yes     No  ________________________ Yes     No 

Concentration problems Yes     No  ________________________ Yes     No 

Stiff joints Yes     No  ________________________ Yes     No 

Sore eyes Yes     No  ________________________ Yes     No 

Wheeziness Yes     No  ________________________ Yes     No 

Headaches Yes     No  ________________________ Yes     No 

Upset stomach Yes     No  ________________________ Yes     No 

Sleep difficulties Yes     No  ________________________ Yes     No 

Dizziness Yes     No  ________________________ Yes     No 

Loss of strength Yes     No  ________________________ Yes     No 

Irritability Yes     No  ________________________ Yes     No 

Balance problems Yes     No  ________________________ Yes     No 

 

We are interested in your own personal views of how you see your injury symptoms. 

 

Please indicate how much you agree or disagree with the following statements about your 

injury by ticking the appropriate box.  Tick one box for each statement. 

 

 VIEWS ABOUT YOUR 

INJURY SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP1 Symptoms from my head 

injury will last a short time. 

     

IP2 Symptoms from my head 

injury are likely to be 

permanent rather than 

temporary. 

     

IP3 Symptoms from my head 

injury will last for a long 

time. 
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 VIEWS ABOUT YOUR 

INJURY SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP4 Symptoms from my head 

injury will pass quickly. 

     

IP5 I expect to have head 

injury symptoms for the 

rest of my life. 

     

IP6 My head injury symptoms 

are serious. 

     

IP7 My head injury symptoms 

have major consequences 

on my life. 

     

IP8 My head injury symptoms 

do not have much effect on 

my life. 

     

IP9 My head injury symptoms 

strongly affect how others 

see me. 

     

IP10 My head injury symptoms 

have serious financial 

consequences. 

     

IP11 My head injury symptoms 

cause difficulties for those 

who are close to me. 

     

IP12 There is a lot which I can 

do to control my head 

injury symptoms. 

     

IP13 What I do can determine 

whether my head injury 

symptoms get better or 

worse. 

     

IP14 The course of recovery 

from my head injury 

symptoms depends on me. 

     

IP15 Nothing I do will affect my 

head injury symptoms. 

     

IP16 I have the power to 

influence my head injury 

symptoms. 

     

IP17 My actions will have no 

effect on the outcome of 

my head injury symptoms. 
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 VIEWS ABOUT YOUR 

INJURY SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP18 My head injury symptoms 

will improve in time. 

     

IP19 There is very little that can 

be done to improve my 

head injury symptoms. 

 

     

IP20 Treatment will be effective 

in curing my head injury 

symptoms. 

     

IP21 The negative effects from 

my head injury symptoms 

can be prevented (avoided) 

by treatment. 

     

IP22 Treatment can control my 

head injury symptoms. 

     

IP23 There is nothing which can 

help my condition. 

     

IP24 The symptoms of my 

condition are puzzling to 

me. 

     

IP25 My head injury symptoms 

are a mystery to me. 

     

IP26 I don’t understand my head 

injury symptoms. 

     

IP27 My head injury symptoms 

don’t make any sense to 

me. 

     

IP28 I have a clear picture or 

understanding of my 

condition. 

     

IP29 The symptoms of my head 

injury change a great deal 

from day to day. 

     

IP30 My symptoms come and go 

in cycles. 

     

IP31 My head injury symptoms 

are very unpredictable. 

     

IP32 I go through cycles in 

which my head injury 

symptoms get better and 

worse. 
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 VIEWS ABOUT YOUR 

INJURY SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP33 I get depressed when I 

think about my head injury 

symptoms. 

     

IP34 When I think about my 

head injury symptoms I get 

upset. 

     

IP35 My head injury symptoms 

make me feel angry. 

 

     

IP36 My head injury symptoms 

do not worry me. 

     

IP37 Having these head injury 

symptoms makes me feel 

anxious. 

     

IP38 My head injury symptoms 

make me feel afraid. 
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CAUSES OF MY HEAD INJURY SYMPTOMS 

 

We are interested in what you consider may have been the cause of your head injury 

symptoms. As people are very different, there is no correct answer for this question. We are 

most interested in your own views about the factors that caused your symptoms rather than 

what others including doctors or family may have suggested to you. Below is a list of possible 

causes for your symptoms that have been raised by others although some of these may not 

seem very relevant to you. Please indicate how much you agree or disagree that they were 

causes of your symptoms for you by ticking the appropriate box. 

 

 

 POSSIBLE CAUSES 

OF MY HEAD 

INJURY SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

C1 Stress or worry.      

C2 Hereditary – it runs in 

the family. 

     

C3 A germ or virus.      

C4 Diet or eating habits.      

C5 Chance or bad luck.      

C6 Poor medical care.      

C7 Pollution in the 

environment. 

     

C8 My own behaviour.      

C9 My mental attitude e.g. 

thinking about life 

negatively. 

     

C10 Family problems or 

worries caused my 

symptoms. 

     

C11 Overwork.      

C12 My emotional state e.g. 

feeling lonely, down, 

anxious, empty. 

     

C13 Ageing.      

C14 Alcohol.      

C15 Smoking.      

C16 Accident or injury.      

C17 My personality.      

C18 Altered immunity.      
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In the space below, please list in rank order the three most important factors that you now 

believe caused your symptoms. You may use any of the items from the box above, or you may 

have additional ideas of your own. 

 

The most important causes for me:- 

 

1. 

2. 

3. 

 

 

 

Thank you for answering these questions. 

 

Please now return the questionnaire booklet, plus the signed consent 

form, using the pre-paid envelope. 

 



 

 

 363 

This information may help you answer questions 18 and 19 on page 5. 

 

Standard Drink Guide 

SPIRITS 
 Standard Drinks 

1 shot glass, or double mixed drink =  1  

PREMIX (ALCOPOPS) 
  

Ruski, Vodka Cruiser (bottle), Vodka Mudshake   1 

Bundaberg, Coruba, Jim Beam, Jack Daniels, KGB, Vodka Cruiser (can), 

Woodstock (330ml @5%) 

=   1.5  

Blackheart, Kahula, Smirnoff Black, Wild Turkey =  2 

Woodstock, Kentucky Rebel (440ml @8%) =  3 

WINE 
  

1 glass of wine =  1  

1 bottle of wine =  7  

1 glass of sherry or port wine =  2  

BEER 
  

1 bottle (can or stubbie 330 – 375ml) =  1  

1 large can (440-500ml) =   1.5  

1 12 Ounce glass =  1  

1 handle =  2  

1 large bottle of beer (750ml) =  2.5  

1 jug of beer =   3  

1 rigger of beer (2 litres) =  6  

1 flagon of beer (2.25 litres) =  7  
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C2 Time Two Questionnaire Booklet and Study Measures 
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UNIVERSITY 
of 

OTAGO 
Te Whare Wänanga o Otago 

 

Department of Medicine, University of Otago, Wellington 

Department of Psychological Medicine, University of Otago, Christchurch 

 

 

OUTCOME FOLLOWING MILD TRAUMATIC BRAIN 

INJURY 
 

 

 

 

 

 

 

 

There are no right or wrong answers. Please answer all 

questions yourself.   

 

 

 

 

 

Results are completely confidential 
 

 

 

 

 

Thank you for your participation in this study 
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Please answer the following questions.  

 
First, we are interested in asking you again some things about your recovery for 

your head injury: 

 

1. What is your work situation now?  Still off work or study because of my injury 

  Back at work or study but on reduced hours 

  Back at work or study in usual hours  

  Not working and wasn’t working before my injury 

   Other:  Please describe:  __________________      

 

2. Is/ was your head injury covered by ACC or other insurance company? 

  Yes 

 No 

 

 

3. Are you having any problems with your claim? 

 Yes 

 No 

 

If yes, what kind of problems?  ___________________________________________________     

 

 

4. Have you had any other injuries since we saw you last time? 

  Yes 

 No 

If yes, please 

describe_______________________________________________________________ 

______________________________________________________________________ 

 

 

5. Do you have any other current or new health problems (e.g., cardiac/ heart problems, pain 

related problems, depression, anxiety)? _____________________________________________  

______________________________________________________________________

_____ 

 

 

6. What treatment or rehabilitation have you had since your head injury? 

  Occupational Therapy 

  Physiotherapy 

  Medication 

  Psychology/ Counselling Sessions 

  Return to work help 

 Complementary and Alternative 

Interventions (eg Osteopathy, Massage, 

Naturopathy and associated herbal 

remedies, Acupuncture, and so on) 

  No Treatment 

  Other:  Please describe ______________ _____  
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And some more general questions: 
 

7. How often do you have a drink containing alcohol? 

  Never 

 Less than monthly 

 2-4 times a month 

 2-3 times a week 

 4 or more times a week 

 

 

8. How many standard drinks do you have on a typical day when you are drinking?   
(Please refer to Standard Drink Guide at the back of this booklet if you need to). 

 

 1-2 

 3-4 

 5-6 

 7-9 

 10 or more 

 

 

9. How often do you have six or more drinks in one session? 

 Never 

 Less than monthly 

 Monthly 

 Weekly 

  Daily or almost daily 

 

 

10. How often do you use recreational drugs other than alcohol (e.g. cannabis; speed; party 

pills; herbals; etc) 

 Never 

 Less than monthly 

 Monthly 

 Weekly 

 Daily or almost daily 

 

 

11. Has a relative, friend, doctor or other health worker been worried about your drinking or 

drug use or suggested you should cut down? 

 No 

 Yes, but not in the last year 

 Yes, during the last year 

 

 

Next are some questions about how you have been recovering 

since your head injury. 
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(RPQ) 

After a head injury or accident some people experience symptoms which can cause worry or 

nuisance. We would like to know if you now suffer from any of the symptoms given below.  

As many of these symptoms occur normally, we would like you to compare yourself now with 

how you were before the accident/injury.  

 

For each one please circle the number closest to your answer.  

0 = not experienced at all 

1 = no more of a problem 

 2 = a mild problem 

3 = a moderate problem 

4 = a severe problem 

 

Compared with before the accident/ injury, do you now suffer from: 

 

1. Headaches    ____________________________ 0  1  2  3  4 

2. Feelings of dizziness    ____________________________ 0  1  2  3  4 

3. Nausea and/ or vomiting     ___________________________  0  1  2  3  4 

4. Noise sensitivity, easily upset by noise    ____________________________ 0  1  2  3  4 

5. Sleep disturbance    ____________________________ 0  1  2  3  4 

6. Fatigue, tiring more easily    ____________________________ 0  1  2  3  4 

7. Being irritable, easily angered    ____________________________ 0  1  2  3  4 

8. Feeling depressed or tearful    ____________________________ 0  1  2  3  4 

9. Feeling frustrated or impatient    ____________________________ 0  1  2  3  4 

10. Forgetfulness, poor memory    ____________________________ 0  1  2  3  4 

11. Poor concentration    ____________________________ 0  1  2  3  4 

12. Taking longer to think    ____________________________ 0  1  2  3  4 

13. Blurred vision    ____________________________ 0  1  2  3  4 

14. Light sensitivity, easily upset by bright light   ____________________________ 0  1  2  3  4 

15. Double vision    ____________________________ 0  1  2  3  4 

16. Restlessness    ____________________________ 0  1  2  3  4 

17. More energy    ____________________________ 0  1  2  3  4 

 

 

 

 

Compared with before the accident/ injury have you been experiencing any other difficulties? 

(Please specify and rate) 

1.    ____________________________ 0  1  2  3  4 

2.    ____________________________ 0  1  2  3  4 
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(RHIFUQ) 
 

After a head injury or accident some people experience problems which can cause worry or 

nuisance. We would like to know if you now have difficulties with any of the activities listed 

below.  We would like you to compare yourself now with before the accident/ injury. 

For each one please circle the number closest to your answer.  

 

 0 = no change 

1 = no change, but more difficult 

 2 = a mild change 

3 = a moderate change 

4 = a very marked change 

 

 

Compared with before the accident/ injury has there been any change in your: 

 

1. Ability to participate in conversation with one person   ___________________________ 0  1  2  3  4 

2. Ability to participate in conversation with 2 or more people ________________________ 0  1  2  3  4 

3. Performance of routine domestic activities    ____________________________ 0  1  2  3  4 

4. Ability to participate in previous social activities   ____________________________ 0  1  2  3  4 

5. Ability to enjoy previous leisure activities    ____________________________ 0  1  2  3  4 

6. Ability to maintain your previous work load/ standard  ____________________________ 0  1  2  3  4 

7. Energy at work    ____________________________ 0  1  2  3  4 

8. Relationships with previous friends    ____________________________ 0  1  2  3  4 

9. Relationship with your partner    ____________________________ 0  1  2  3  4 

10. Ability to cope with family demands    ____________________________ 0  1  2  3  4 

 

 

 

 

Compared with before the accident/ injury have you been experiencing any other difficulties? 

(Please specify and rate) 

1.    ____________________________ 0  1  2  3  4 

2.    ____________________________ 0  1  2  3  4 
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   (Brief COPE) 
 

These items deal with the ways people respond when they confront difficult or stressful events in 

their lives.  There are lots of ways to try to deal with stress. The following questions ask you to 

indicate what you generally do and feel when you experience stressful events. Obviously different 

events bring out somewhat different responses, but think about what you usually do when you are 

under a lot of stress.  Try not to think about whether it is an effective thing to do under stress, just 

whether or not you do it. 

 

Then respond to each of the following items by circling one number on the answer sheet for each, 

using the response choices listed below. Please try and respond to each item separately in your mind 

from each other item. Choose your answers thoughtfully, and make your answers as true FOR YOU 

as you can. Please answer every item. There are no ‘right’ or ‘wrong’ answers, so choose the most 

accurate answer for YOU – not what you think most people would say or do. Indicate what YOU 

usually do when YOU experience a stressful event, not necessarily what you have been doing to cope 

with your head injury symptoms. 

1 = I usually don’t do this at all 

2 = I usually do this a little bit 

3 = I usually do this a medium amount 

 4 = I usually do this a lot 

1. I concentrate my efforts on doing something about the situation I’m in. 1  2  3  4  

2. I try to come up with a strategy about what to do. 1 2 3 4 

3. I try to see it in a different light. 1 2 3 4 

4. I accept the reality of the fact that it has happened. 1 2 3 4 

5. I make jokes about it. 1 2 3 4 

6. I try to find comfort in my religion or spiritual beliefs. 1 2 3 4 

7. I get emotional support from others. 1 2 3 4 

8. I try to get advice or help from others. 1 2 3 4 

9. I turn to work or other activities to take my mind off things. 1 2 3 4 

10. I say to myself this isn’t real. 1 2 3 4 

11. I say things to let my unpleasant feelings escape. 1 2 3 4 

12. I use alcohol or other drugs to make myself better. 1 2 3 4 

13. I give up trying to deal with it. 1 2 3 4 

14. I criticise myself. 1 2 3 4 

15. I learn to live with it. 1 2 3 4 
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1 = I usually don’t do this at all 

2 = I usually do this a little bit 

 3 = I usually do this a medium amount 

 4 = I usually do this a lot 

16. I take action to try and make the situation better. 1 2 3 4 

17. I think hard about what steps to take. 1 2 3 4 

18. I look for something good in what is happening. 1 2 3 4 

19. I make fun of the situation. 1 2 3 4 

20. I pray or meditate. 1 2 3 4 

21. I get comfort and understanding from someone. 1 2 3 4 

22. I get help and advice from other people. 1 2 3 4 

23. I do something to think about it less, such as going to movies, watching 

TV, reading, daydreaming, sleeping or shopping. 

1 2 3 4 

24. I refuse to believe that it has happened. 1 2 3 4 

25. I express my negative feelings. 1 2 3 4 

26. I use alcohol or other drugs to help me get through it. 1 2 3 4 

27. I give up the attempt to cope. 1 2 3 4 

28. I blame myself for things that happened. 1 2 3 4 

 

 

 

 

Please carry on with the questions on the next page. 
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(HADS) 

The next questions are designed to help us to know how you feel. Read each item and tick the 

box next to the reply which comes closest to how you have been feeling in the past week. 

Please put a tick in only one box for each item. 

 

Don’t take too long over your replies; your immediate reaction to each item will probably be 

more accurate than a long thought out response. 

 

 

1. I feel tense or ‘wound up’ 

 Most of the time 

 A lot of the time 

 From time to time, occasionally  

 Not at all 

 

 

2. I still enjoy things I used to enjoy 

 Definitely 

 Not quite as much 

 Only a little  

 Hardly at all 

 

 

3. I get a sort of frightened feeling as if something awful is about to happen 

 Very definitely and quite badly 

 Yes, but not to badly 

 A little, but it doesn’t worry me  

 Not at all 

 

 

4. I can laugh and see the funny side of things 

 As much as I always could 

 Not quite so much now 

 Definitely not so much now  

 Not at all 

 

 

5. Worrying thoughts go through my mind 

 A great deal of the time 

 A lot of the time 

 From time to time, but not too often  

 Only occasionally 

 

 

6. I feel cheerful 

 Not at all 

 Not often 

 Sometimes  

 Most of the time 
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7. I can sit at ease and feel relaxed 

 Definitely 

 Usually 

 Not often  

 Not at all 

 

 

8. I feel as if I am slowed down 

 Nearly all of the time 

 Very often 

 Sometimes  

 Not at all 

 

 

9. I get a sort of frightened feeling like ‘butterflies’ in the stomach 

 Not at all 

 Occasionally 

 Quite often  

 Very often 

 

10. I have lost interest in my appearance 

 Definitely 

 I don’t take as much care as I should 

 I may not take quite as much care 

 I take just as much care as ever 

 

11. I feel restless as if I have to be on the move 

 Very much indeed 

 Quite a lot 

 Not very much  

 Not at all 

 

12. I look forward with enjoyment to things 

 As much as I ever did 

 Rather less than I used to 

 Definitely less than I used to  

 Hardly at all 

 

13. I get sudden feelings of panic 

 Very often indeed 

 Quite often 

 Not very often  

 Not at all 

 

14. I can enjoy a good book or radio or TV programme 

 Often 

 Sometimes 

 Not often  

 Very seldom 

 

 

 

Please carry with the questions on the next page. 
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YOUR VIEWS ABOUT HEAD INJURY SYMPTOMS                   (IPQ-R) 

Listed below are a number of symptoms that you may or may not have experienced since your 

injury. Please indicate by circling Yes or No, whether you have experienced any of these 

symptoms since your injury, and indicate whether you believe that these symptoms are or 

were related to your injury. 

 

 I have experienced 

this symptom since 

my injury 

 This symptom is/ 

was related to my 

injury 

 

Pain Yes     No  ________________________ Yes     No 

Sore throat Yes     No  ________________________ Yes     No 

Nausea Yes     No  ________________________ Yes     No 

Memory problems Yes     No  ________________________ Yes     No 

Breathlessness Yes     No  ________________________ Yes     No 

Weight loss Yes     No  ________________________ Yes     No 

Fatigue Yes     No  ________________________ Yes     No 

Concentration problems Yes     No  ________________________ Yes     No 

Stiff joints Yes     No  ________________________ Yes     No 

Sore eyes Yes     No  ________________________ Yes     No 

Wheeziness Yes     No  ________________________ Yes     No 

Headaches Yes     No  ________________________ Yes     No 

Upset stomach Yes     No  ________________________ Yes     No 

Sleep difficulties Yes     No  ________________________ Yes     No 

Dizziness Yes     No  ________________________ Yes     No 

Loss of strength Yes     No  ________________________ Yes     No 

Irritability Yes     No  ________________________ Yes     No 

Balance problems Yes     No  ________________________ Yes     No 

 

 

We are interested in your own personal views about head injury symptoms (even if symptoms 

from your recent injury have resolved). Please indicate how much you agree or disagree with 

the following statements about head injury by ticking the appropriate box.  Tick one box for 

each statement. 

 

 VIEWS ABOUT 

HEAD INJURY 

SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP1 Symptoms from a head 

injury last a short time. 

     

IP2 Symptoms from a head 

injury are likely to be 

permanent rather than 

temporary. 

     

IP3 Symptoms from a head 

injury last for a long time. 
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 VIEWS ABOUT 

HEAD INJURY 

SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP4 Symptoms from a head 

injury pass quickly. 

     

IP5 I expect to have head 

injury symptoms for the 

rest of my life. 

     

IP6 Head injury symptoms 

are serious. 

     

IP7 Head injury symptoms 

have major 

consequences on a 

person’s life. 

     

IP8 Head injury symptoms 

do not have much effect 

on a person’s life. 

     

IP9 Head injury symptoms 

can strongly affect how 

others see me. 

     

IP10 Head injury symptoms 

can have serious financial 

consequences. 

     

IP11 Head injury symptoms 

can cause difficulties for 

those who are close to 

me. 

     

IP12 There is a lot which I can 

do to control head injury 

symptoms. 

     

IP13 What I do can determine 

whether head injury 

symptoms get better or 

worse. 

     

IP14 The course of recovery 

from head injury 

symptoms depends on 

me. 

     

IP15 Nothing I do will affect 

head injury symptoms. 

     

IP16 I have the power to 

influence head injury 

symptoms. 

     

IP17 My actions will have no 

effect on the outcome of 

head injury symptoms. 
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 VIEWS ABOUT 

HEAD INJURY 

SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP18 Head injury symptoms 

improve in time. 

 

     

IP19 There is very little that 

can be done to improve 

head injury symptoms. 

     

IP20 Treatment is effective in 

curing head injury 

symptoms. 

     

IP21 The negative effects from 

head injury symptoms 

can be prevented by 

treatment. 

     

IP22 Treatment can control 

head injury symptoms. 

     

IP23 There is nothing which 

can help this condition. 

     

IP24 The symptoms of this 

condition are puzzling. 

     

IP25 Head injury symptoms 

are a mystery to me. 

     

IP26 I don’t understand head 

injury symptoms. 

     

IP27 Head injury symptoms 

don’t make any sense to 

me. 

     

IP28 I have a clear picture or 

understanding of this 

condition. 

     

IP29 The symptoms of head 

injury change a great deal 

from day to day. 

     

IP30 Head injury symptoms 

come and go in cycles. 

     

IP31 Head injury symptoms 

are very unpredictable. 

     

IP32 There are cycles in which 

head injury symptoms 

get better and worse. 

     

IP33 I get depressed when I 

think about head injury 

symptoms. 
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 VIEWS ABOUT 

HEAD INJURY 

SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

IP34 When I think about head 

injury symptoms I get 

upset. 

     

IP35 Head injury symptoms 

make me feel angry. 

     

IP36 Head injury symptoms 

do not worry me. 

     

IP37 Having head injury 

symptoms made me feel 

anxious. 

     

IP38 Head injury symptoms 

make me feel afraid. 
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CAUSES OF HEAD INJURY SYMPTOMS 

 

We are interested in what you consider may have been the cause of your head injury 

symptoms. As people are very different, there is no correct answer for this question. We are 

most interested in your own views about the factors that cause symptoms rather what 

others including doctors or family may have suggested to you. Below is a list of possible 

causes for head injury symptoms that have been raised by others although some of these may 

not seem very relevant to you. Please indicate how much you agree or disagree that these are 

causes of head injury symptoms by ticking the appropriate box. 

 

 POSSIBLE CAUSES 

OF HEAD INJURY 

SYMPTOMS 

Strongly 

Disagree 

Disagree Neither 

Agree or 

Disagree 

Agree Strongly 

Agree 

C1 Stress or worry.      

C2 Hereditary – it runs in 

the family. 

     

C3 A germ or virus.      

C4 Diet or eating habits.      

C5 Chance or bad luck.      

C6 Poor medical care.      

C7 Pollution in the 

environment. 

     

C8 My own behaviour.      

C9 My mental attitude e.g. 

thinking about life 

negatively. 

     

C10 Family problems or 

worries caused my 

symptoms. 

     

C11 Overwork.      

C12 My emotional state e.g. 

feeling lonely, down, 

anxious, empty. 

     

C13 Ageing.      

C14 Alcohol.      

C15 Smoking.      

C16 Accident or injury.      

C17 My personality.      

C18 Altered immunity.      
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In the space below, please list in rank order the three most important factors that you now 

believe cause head injury symptoms. You may use any of the items from the box above, or you 

may have additional ideas of your own. 

 

1. 

2. 

3. 

 

 

 

Thank you for answering these questions. 

 

Please now return the questionnaire booklet, plus the signed consent 

form, using the pre-paid envelope. 
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This information may help you answer questions 7 and 8 on page 3. 
 

Standard Drink Guide 

SPIRITS 
 Standard Drinks 

1 shot glass, or double mixed drink =  1  

PREMIX (ALCOPOPS) 
  

Ruski, Vodka Cruiser (bottle), Vodka Mudshake   1 

Bundaberg, Coruba, Jim Beam, Jack Daniels, KGB, Vodka Cruiser (can), 

Woodstock (330ml @5%) 

=   1.5  

Blackheart, Kahula, Smirnoff Black, Wild Turkey =  2 

Woodstock, Kentucky Rebel (440ml @8%) =  3 

WINE 
  

1 glass of wine =  1  

1 bottle of wine =  7  

1 glass of sherry or port wine =  2  

BEER 
  

1 bottle (can or stubbie 330 – 375ml) =  1  

1 large can (440-500ml) =   1.5  

1 12 Ounce glass =  1  

1 handle =  2  

1 large bottle of beer (750ml) =  2.5  

1 jug of beer =   3  

1 rigger of beer (2 litres) =  6  

1 flagon of beer (2.25 litres) =  7  

 

 



 

 

 381 

APPENDIX D 

 

D.1 Ethical Consent 

 



 

 

 382 

 



 

 

 383 

 



 

 

 384 
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D.2 Neurological Foundation Grant 
 

 
 

 

  
 


