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Thesis Abstract

Paper one is a literature review of 14 studies on the impact of alexithymia on various factors in a TBI population. The findings suggest that alexithymia is associated with cognition (particularly verbal ability), emotional difficulties (e.g. anxiety, depression, suicidal ideation), behavioural difficulties (aggression), and social cognition (lower empathy and poorer emotion recognition in others). Across studies, there was some initial indication that difficulty in identifying and describing one’s feelings, in particular, may be related to emotional problems, whereas an externally oriented thinking style appeared to be most strongly related to impairments in social cognition. The main limitations of the studies related to the representativeness of the samples, the potential issues in using self-report measures in this population and the inability for studies to establish causality between variables. Potential implications for clinical practice are discussed.  Paper two is a cross-sectional empirical study on the predictors of subjective caregiver burden and positive psychological wellbeing for caregivers of an individual with TBI. A total of 84 caregivers completed seven validated questionnaires online. The results indicated that higher levels of perceived social support and positive appraisals of the caregiving role, and lower levels of maladaptive coping predicted lower subjective burden and increased psychological wellbeing. Further, lower functioning of the care-recipient was also found to predict higher subjective caregiver burden, whereas higher levels of hope and adaptive coping additionally predicted higher psychological wellbeing. The findings suggest that there are several resources that caregivers may be able to draw upon to improve their overall wellbeing. Paper three is an executive summary of the empirical research undertaken. It is written is an accessible manner and is aimed primarily at caregivers, but also anyone who may be interested in the research. The method, results, conclusions and recommendations based on the research are outlined in this report.
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Abstract

Background: Alexithymia (broadly, a lack of awareness of one’s emotions) may be more prevalent in the Traumatic Brain Injury (TBI) population due damage to the brain. Alexithymia has been linked to emotional dysregulation and reduced awareness others’ emotions. As a consequence, some individuals with TBI may be more vulnerable to experience emotional, behavioural and social cognitive difficulties. 

Objective: To investigate whether alexithymia is associated with cognitive, social cognitive, emotional and behavioural difficulties in the TBI population. 

Method: A systematic review of peer-reviewed articles published up to June 2019 was conducted. Studies that directly investigated the association between alexithymia and the difficulties outlined within the objective section were selected. Studies were critically appraised using an adapted version of the Appraisal Tool for Cross-Sectional Studies (AXIS).

Results: Across 14 quantitative studies, higher alexithymia was associated with emotional (e.g. depression, anxiety), behavioural (aggression), and social cognitive (reduced empathy and problems recognising others’ emotions) difficulties. There was also limited evidence to indicate language deficits may be associated with higher levels of alexithymia in this population. The findings regarding the individual components of alexithymia are also discussed within the review.   

Conclusions: The review highlighted that there are limitations across studies in the literature, particularly relating to the representativeness of the samples recruited. Nonetheless, the review suggests that alexithymia may be a clinically relevant construct in the context of TBI. Future research is recommended to explore the possibility of targeting emotional processing difficulties via psychological intervention in this population. 



Keywords: Traumatic Brain Injury (TBI), alexithymia, cognition, social cognition, emotion, behaviour



Introduction


Defining Traumatic Brain Injury 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Traumatic Brain Injury (TBI) is defined as an alteration in the functioning of the brain due to damage from an external force to the head (Menon et al., 2010). This includes events such as falls, road traffic accidents and assaults (Langlois et al., 2006). TBI is the most common cause of brain damage, and in a systematic review of epidemiological studies, it has been estimated that there is an incidence rate of 235 in every 100,000 people in Europe (Tagliaferri et al., 2006). Falls are now the leading cause of TBI in Europe, followed by road traffic accidents (Peeters et al., 2015). Although the pathology of TBI varies across individuals, the primary consequence is thought to be that of diffuse axonal injury (Johnson et al., 2013). Axons, which are projections of neurons, have been found to swell, become disconnected and degenerate following TBI, ultimately disrupting transmission between neurons (Hayes et al., 2016; Johnson et al., 2013; Werner & Engelhard, 2007). As a result of the injury, individuals can experience a period of unconsciousness, retrograde amnesia (i.e. inability to recall events immediately prior to the injury), neurological impairments (e.g. issues with balance and vision), and changes in mental state such as disorientation (Menon et al., 2010). The length of time an individual experiences these symptoms for generally varies depending on the severity of the TBI (Malec et al., 2007). The duration of loss of consciousness (LOC) and post-traumatic amnesia (PTA), along with an individual’s Glasgow Coma Scale (GCS) score (a measure of the patient’s responsiveness immediately following the injury) is often used to classify the severity of TBI (Sherer et al., 2008). For example, indicators of a moderate-severe TBI include LOC for at least 30 minutes, PTA for at least 24 hours and a GCS score of below 13, using the Mayo Classification System (Malec et al., 2007). 

Long-term sequalae of TBI
The long-term sequalae of TBI can include difficulties in cognition, social cognition, as well as emotional and behavioural issues. With regards to cognition, 65% of individuals with a moderate to severe TBI, and 15% of individuals with a mild TBI experience long-term deficits (Rabinowitz & Levin, 2014). Rabinowitz and Levin (2014) found that executive dysfunction (i.e. difficulty planning, inhibiting responses and using cognitive flexibility) is the most common cognitive impairment following TBI due the frontal lobes’ vulnerability to damage after head trauma. However, the study also found that individuals can experience impairments in other cognitive domains including processing speed, attention, memory and visuo-spatial skills (Rabinowitz & Levin, 2014). Cognition typically improves to baseline levels within 1 to 3 months for individuals with a mild TBI, whereas some level of improvement may occur for up to around two years for individuals with moderate-severe TBI, but problems tend to persist past this period (Schretlen & Shapiro, 2003). Social cognition, which refers to cognitively mediated processes that are critical for responding to social stimuli such as others’ facial expressions and guiding people to make social decisions (Frith, 2008), can also be affected after TBI. Research has indicated that individuals with TBI can struggle with key aspects of social cognition such as interpreting how others are feeling based on their facial expressions (Babbage et al., 2011), empathising with others (De Sousa et a., 2011; Wood & Williams, 2008), and using theory of mind skills (interpreting the inner states or intentions of others) (Turkstra et al., 2018). Such difficulties are thought to be the result of lesions in the prefrontal cortex (Geraci et al., 2010; Spikman et al., 2012). Regarding behavioural difficulties, common problems following TBI include an increase in impulsive and aggressive behaviour (Bhalerao et al., 2013). 

The rates of depression are high for people with a TBI (Bombadier et al., 2010). Research has found an association between lower functional status and higher levels of depression, indicating that the difficulties in adapting to functional impairments following injury lead to negative emotions (Malec et al., 2010; Schönberger et al., 2011). In terms of the everyday impact of the injury, cognitive impairment can affect an individual’s ability to carry out activities of daily living such as preparing meals safely and following directions to arrive at a destination (Farmer & Eakman, 1995), and interferes with the person’s ability to return to work (Benedictus et al., 2010). The sequalae of TBI can also affect other people around the individual. Due to the difficulties that have been outlined, some individuals require support from a caregiver who is typically an unpaid family member (Knight et al., 1998). Studies have found that care-recipients’ cognitive, behavioural and emotional difficulties are challenging for many caregivers to manage and they significantly contribute to increased levels of subjective caregiver burden (Lehan et al., 2012; Marsh et al., 1998; Marsh et al., 2002). 
Alexithymia
Another potential consequence of TBI, that is receiving increased attention in the literature, is alexithymia. Alexithymia (literal translation being ‘no words for emotions’) is a multi-faceted construct that has its origin in psychotherapy research (Nemiah & Sifneos, 1970). The main components of alexithymia include (i) difficulty in identifying one’s feelings and differentiating them from bodily sensations, (ii) difficulty describing one’s feelings and (iii) an externally oriented style of thinking (referring to a tendency to avoid reflection on inner states, instead focusing on external cues). The most widely used measure of alexithymia is the Toronto Alexithymia Scale (TAS-20; Bagby et al., 1994). This is a 20-item self-report questionnaire that includes Difficulty Identifying Feelings (DIF), Difficulty Describing Feelings (DDF) and Externally Oriented Thinking (EOT) subscales. Alexithymia, using the TAS-20, can be described both categorically (i.e. score > 61 described as ‘alexithymic’) or continuously with a higher TAS-20 score indicating a higher level of alexithymia. Although the prevalence of alexithymia within the general population has been estimated to be around 10% (Franz et al., 2008; Mattila et al., 2008), the rates have been found to be consistently higher (32.1% to 61%) in studies with individuals with TBI (e.g. Henry et al., 2006; Williams et al., 2019; Wood et al., 2010). The higher rates of alexithymia have led researchers to refer to this condition as “organic alexithymia” as it appears to occur after damage to the brain (Becerra et al., 2002; Messina et al., 2014). Neuroimaging findings have highlighted key regions of the cortex, such as the anterior insula, that are responsible for emotional processing (Zaki et al., 2012). Indeed, higher levels of damage to the anterior insula have been found to significantly predict higher levels of self-reported alexithymia in a sample of individuals with TBI (Hogeveen et al., 2016). 
An awareness of one’s emotions is proposed to contribute to one’s ability to subsequently regulate affect and behaviour (Gratz & Roemer, 2004). Indeed, higher levels of alexithymia have been associated with higher levels of depression (Li et al., 2015), somatisation (Matilla et al., 2008), suicidal ideation (Hintikka et al., 2004), anxiety (Berardis et al., 2008), and aggression (Velotti et al., 2016) in general populations. Awareness of one’s emotions also appears to be important for social cognition. Higher levels of alexithymia have been found to be significantly associated with reduced accuracy in recognising emotions in others’ faces in the general population (Montebarocci et al., 2011; Prkachin et al., 2009) as well as in studies with people with eating disorders (Brewer et al., 2015) and autism (Cook et al., 2013). Similarly, higher alexithymia has been associated with reduced capacity for empathy (Grynberg et al., 2010; Moriguchi et al., 2006) in general populations. These studies imply that higher levels of alexithymia may make it difficult to perform the mentalisation that is necessary to understand another person’s perspective or emotions. Given that studies have shown that alexithymia is more prevalent in TBI than in the general population, it is important to review studies that have investigated its impact on such emotional and behavioural outcomes, as well as social cognition.

Further, it is possible that some of the cognitive difficulties that are associated with TBI may contribute alexithymia. Indeed, alexithymia has been proposed reflect an impairment in the cognitive processing of emotions (Taylor, 2000). Previous studies have found that poorer performance on verbal-based cognitive tests is significantly associated with alexithymia in general population (Paradiso et al., 2008) and veteran samples (Lamberty & Holt, 1995). This has been proposed to be due to difficulty in assigning verbal labels to emotional states (Hobson et al., 2019). Other studies have also found that executive functions may contribute to one’s ability to recognise and describe their emotions. For example, poorer executive functioning has been associated with increased alexithymia in a sample of people with Parkinson’s Disease (Bogdanova & Cronin-Golomb, 2013) and poorer task-switching ability (a specific aspect of executive functioning) significantly predicted higher levels of alexithymia in a HIV population (McIntosh et al., 2014). Reviewing studies on the association between alexithymia and cognition in a TBI population may help to elucidate how cognitive difficulties may play a role in emotional processing problems for these individuals.  
Aims and rationale 
With research indicating that some individuals with TBI may experience higher levels of alexithymia following injury, it is possible that this may be contribute to various negative outcomes. The current paper aimed to review TBI studies that have investigated the association between alexithymia and emotional, behavioural, social cognitive and cognitive difficulties that are common in the TBI population. The review aimed to describe the relationship between alexithymia and these variables to highlight what the consequences of higher levels of alexithymia may be for individuals with TBI. The author hoped to provide an insight into whether alexithymia is a clinically relevant phenomenon in the TBI population. The review also aimed to investigate whether the individual components of alexithymia (DIF, DDF, and EOT) are associated with the above difficulties. 
Research question 

Is alexithymia in TBI associated with cognitive, social cognitive, behavioural and emotional difficulties? 


Methodology

Search Strategy
A systematic search of the literature was carried out by the author on 07.06.2019. The search terms used related to both alexithymia and TBI. The Boolean operator of “AND” was used to combine the two search terms and “OR” was entered to identify variations of these terms. The final search terms used were ("Alexithymia" OR "alexithymic") AND ("traumatic brain injury" OR "TBI" OR "head injury"). Major electronic databases including MEDLINE, PubMed Central, ScienceDirect, SCOPUS and PsycINFO were used to conduct the search. Within each database, articles were identified that included the search terms within their title, abstract or keywords. All peer-reviewed papers published up to June 2019 were considered. To widen the search, the reference lists of the included studies were also hand searched for potentially suitable papers. No further studies were found that met the inclusion criteria. 

Inclusion criteria
· Studies published in a peer-reviewed journal.
· Studies written in English. Due to the current review being part of a student project, there was not sufficient financial resources to employ an interpreter to translate articles written in another language.
· Studies including a sample of adults (18 years of age and over) who had a diagnosed traumatic brain injury.
· Studies that measured alexithymia using a standardised and validated measure such as the TAS-20 or the Bermond-Vorst Alexithymia Questionnaire (Vorst & Bermond, 2001).
· Studies that statistically analysed and presented findings on the association between alexithymia and at least one measure of cognition (e.g. executive and verbal ability), social cognition (i.e. empathy, theory of mind, and recognising emotions in others), wellbeing or emotional distress (e.g. anxiety, depression, and quality of life), or behavioural difficulties (e.g. aggression). For more detail about these variables, refer to Appendix B.  
Exclusion criteria

· Non-peer reviewed articles, review articles, or essays.
· Articles with participants who have co-existing neurological conditions such as stroke, Multiple Sclerosis, Parkinson’s Disease, or Dementia.
· Intervention studies that did not directly investigate the association between alexithymia and the above-mentioned variables. 

Study identification 
All study references that were retrieved from the search process were imported onto a database on the www.refworks.proquest.com reference management system. The initial search retrieved 478 studies that would potentially meet the inclusion criteria. Via the study identification process, which is outlined in Figure 1, 14 of these studies were deemed to meet the review’s inclusion criteria and were therefore selected.

Publication bias 
In order to consider the impact of publication bias, the grey literature was also searched for studies. This included searches on the British Library EThOS Database. One potentially relevant doctoral thesis was found that was on the validation of a cognitive test in a population with TBI along with an investigation of alexithymia (Allen, 2007). However, an electronic version was not published on the EThOS database or the university website, and an abstract was not available. No other papers were found in this search. The current review aimed to improve the validity of the included studies by only selecting papers that had been published in peer-reviewed journals. 







PubMed Central (n = 272), ScienceDirect (n = 105), SCOPUS (n = 45), PsycINFO (n = 33), MEDLINE (n = 23)
Screening 
Eligibility 
Included
Identification
n = 478 studies identified
Screened by study title and abstract (n = 404)
Duplicates removed (n = 74)
Excluded (n = 383)
Full text screen (n = 21)
Excluded (and reasons): 
· Direct association not analysed between variables (n = 4)
· Outcome variable did not meet criteria (n = 2)
· Intervention study (n =1).

Studies eligible and included (n = 14)

















Figure 1: A flow-chart of the study identification process


Quality assessment
The selected studies used a mixture of case-control and cross-sectional aspects in their designs (see ‘study characteristics’ below for more details). For this reason, the Appraisal Tool for Cross-sectional Studies (AXIS; Downes et al., 2016) was used and was adapted to include an item about the recruitment of a control group for relevant studies (“was the recruitment process adequate for the control group and were they matched with the TBI group?”). The AXIS tool was chosen as it provides a comprehensive set of questions regarding the quality of the study design and reporting, and the introduction of bias in observational studies. Item 10 of the tool was also adapted to include a question about whether effect sizes for test statistics were reported as it important to demonstrate the magnitude of effects as well as statistical significance (Sullivan & Feinn, 2012). For the purpose of the current review, a numerical scoring system was used to indicate overall study quality. The author appraised each paper independently and judged whether the appraisal items were met (1 point), partially met (0.5 points) or not met (0 points). The sum of scores was calculated for each study as an indication of overall quality. The maximum points possible was reduced by one point for each non-applicable (n/a) item in each study to ensure quality scores were not impacted due to n/a items. The revised AXIS tool and the study quality table can be found in appendix C and E.

Results


Study characteristics 
All selected studies were quantitative and there was a combination of case-control and cross-sectional design aspects used across studies (see appendix D for summary table). Although all but one study (Wood et al., 2009) recruited a control group to investigate the prevalence of alexithymia in a TBI group compared to a group without TBI, this aspect of the studies was not the focus of the current review. Relevant to the review’s objective, each study additionally examined the association between alexithymia and at least one other variable of interest, with some investigating multiple variables. A total of 12 studies achieved this by performing correlation or regression analyses. In these papers, the variables investigated included quality of life (Henry et al., 2006), depression (Allerdings & Alfano, 2001; Wood & Williams, 2007; Wood et al., 2009; Wood & Doughty, 2013; Wood et al., 2014), anxiety (Wood & Williams, 2007; Wood et al., 2009; Wood & Doughty, 2013; Wood et al., 2014), somatisation (Wood et al., 2009), suicidal ideation (Wood et al., 2010), Posttraumatic Stress Disorder (PTSD) symptoms (McDonald et al., 2011), empathy (Neumann et al., 2014; Williams & Wood, 2010), emotion recognition (McDonald et al., 2011; Neumann et al., 2014), aggression (Neumann et al., 2017; Williams et al., 2019), socially inappropriate behaviour (Allerdings & Aflano, 2001) and executive functioning (Henry et al., 2006). In eight of these studies the same correlation and/or regression analyses were additionally performed on data from a control group who did not have a TBI (Allerdings & Alfano, 2001; Henry et al., 2006; McDonald et al., 2011; Neumann et al., 2017; Neumann et al., 2014; Williams & Wood, 2010; Williams et al., 2019; Wood et al., 2014).

Taking a different approach, some studies divided participants with TBI into subgroups for the purposes of analyses. One of the above-mentioned studies (Wood & Williams, 2007) formed ‘no alexithymia’, ‘possible alexithymia’ and ‘alexithymia’ subgroups based on TAS-20 scores and compared neuropsychological performance scores between them. Other studies established TBI subgroups based on whether or not participants met the criteria for psychiatric diagnoses (Koponen et al., 2005), whether their performance was ‘impaired’ or ‘unimpaired’ on language tests (Hobson et al., 2018), as well as the presence (or absence) of suicidal ideation in the sample (Wood et al., 2010). The TAS-20 scores were then compared between the TBI subgroups in these studies. As well as total alexithymia scores, the individual components of alexithymia (DIF, DDF, and EOT) were measured and considered in the analyses in all but three studies (Allerdings & Alfano, 2001; Koponen et al., 2005; Neumann et al., 2017). 

Participant characteristics  
The number of participants with TBI recruited for each study varied from 11 to 126 and there was a higher proportion of males than females in all but one study, which had an equal gender split (McDonald et al., 2011). One study did not report the gender of participants with TBI (Hobson et al., 2018). The average age of participants with TBI across studies ranged from a mean age of 35.84 to a median of 63.29 (mean not reported in this study). Indicators of the severity of participants’ injuries (i.e. PTA duration or GCS scores) varied widely across the studies that reported these (see Table 1, Appendix D, for more details).  

Critical Appraisal
Design 
All studies were deemed to use methods, and choose variables, that were appropriate to meet their objectives. However, a design issue across all studies was that no information about a power calculation, to determine sample size, was reported. Correlation analyses were performed in two of the studies (Allerdings & Alfano, 2001; McDonald et al., 2011) on a small number of participants (11 and 20, respectively) and thus were unlikely to have sufficient power to detect smaller effects. Further, Hobson et al., (2018) had only three individuals who were in an ‘impaired’ group (based on token test performance), which again would very likely lead to a lack statistical power in the t-test that was subsequently conducted. Neumann et al., (2014) also had a relatively low sample size (n = 60) for preforming a regression analysis with five predictor variables and Henry et al., (2006) had to combine scores from the TBI and control group (n = 28 and n = 31, respectively) in order to perform a regression analysis with sufficient power. Of the 14 studies, only one (Allerdings & Alfano, 2001) did not report that ethical approval was gained and two studies (Allerdings & Alfano, 2001; Wood & Williams, 2007) failed to report that they obtained informed consent from participants. Across the studies, there was an inconsistency in whether or not conflicts of interest or funding sources were reported. However, of those that did report these, there were no clear issues that may bias the researchers’ interpretation of the results. 

Reporting
All studies clearly stated that target population consisted of individuals with TBI. However, only four studies were more specific about the severity of injury, which included mild (Wood et al., 2014) and moderate to severe cases (Allerdings & Alfano, 2001; McDonald et al., 2011; Neumann et al., 2017). A strength of the selected studies was that they outlined clear objectives and reported outcomes that related to each of these objectives within their results sections. However, one study (Henry et al., 2006) did not report test statistics for a correlation between cognition and alexithymia in their control group (but did for the TBI group). A total of 13 of the 14 selected studies were rated as providing a clear description of the statistical methods used that would allow other researchers to replicate the procedure. Allerdings and Alfano (2001) did not meet this criterion because they only described the method used for one of the analyses conducted. Generally, studies did not report confidence intervals for test statistics and effect sizes tended to be reported only in studies that used correlation and/or regression analyses, which is unsurprising as test statistics for these procedures inherently represent effect size (i.e. r and R2). With regard to discussing the findings and considering limitations, most (n = 12) studies were deemed to do so in sufficient depth and detail. Allerdings and Alfano (2001), however, provided only a very brief discussion without comparing their findings to previous research or discussing limitations, and Koponen et al., (2005) did not sufficiently consider the potential limitations of their study.  

Risk of bias 
For all but four studies (Hobson et al., 2018; Neumann et al., 2017; Neumann et al., 2014; Wood & Williams, 2007) convenience sampling was used to recruit participants from a single clinical (hospital, rehabilitation centre, or clinic) or military setting. The researchers in six of these studies reported that the participants were initially referred to the service because they were experiencing behavioural issues (Williams & Wood, 2010; Williams et al., 2019; Wood & Williams, 2007; Wood et al., 2009; Wood et al., 2010; Wood & Doughty, 2013). Although people with TBI would be easily accessible from these settings, the samples would not represent the portion of the TBI population who do not use such services or have such difficulties. Nonetheless, it would be difficult to recruit a random sample of individuals with TBI from the general population due its low prevalence. Three studies used volunteers who were recruited from clinical settings but also local support groups (Neumann et al., 2017; Neumann et al., 2014; Wood & Williams, 2007) which may help to improve representativeness. It is possible, however, that volunteers in these studies were different from individuals who met the criteria but did not take part (e.g. they may have a higher level of functioning). All but four studies (Allerdings & Alfano, 2001; Williams & Wood, 2010; Wood & Doughty, 2013; Wood, 2014) were deemed to have recruited control groups (individuals without a TBI) appropriately and matched participants with members of the TBI group to avoid the introduction of confounding factors. Reasons for not meeting this criterion included recruiting university staff members (Allerdings & Alfano, 2001; Wood & Doughty, 2013; Wood, 2014) and friends and family of the participants (Williams & Wood, 2010). 

In two of the selected studies (Williams & Wood, 2010; Wood & Williams, 2007), not all of the participants recruited engaged in every neuropsychological test within a battery due to unspecified ‘clinical’ reasons (or refused to). The number of participants who had a score for each cognitive domain (e.g. ‘sequencing’, ‘visuospatial ability’) therefore varied, but not to an extent that it would impact on statistical power. The researchers did not analyse whether the characteristics between those who did and those who did not engage in these tests differed. Further, in one of these studies (Wood & Williams, 2007), a correlation between alexithymia and anxiety, and depression was performed on only half of the sample (60 of 121) without the researchers stating which individuals made up this subset or providing a reason for this. Although, there would still have been adequate statistical power for the analyses, there is a clear risk of bias in using only half of the sample. 

All but two studies (Williams & Wood, 2010; Wood & Williams, 2007) used measures that that had been validated in previous studies. In the two studies that did not, scores for neuropsychological tests that were deemed similar by the researchers, were combined to form composite scores (e.g. a ‘sequencing’ composite score made up of digit span, letter-number sequencing, and spatial span scores). However, these composites did not have established construct validity (i.e. via factor analysis). All of the selected studies used self-report tools to measure alexithymia and self-report questionnaires were also used for several other variables (e.g. depression, somatisation, and anxiety). Although it is common to use such measures in psychological research, the accuracy of the reports may be affected in a TBI population due to reduced self-awareness in some individuals (Bach & David, 2006; Sherer et al., 2003). Further, there is a risk of social desirability bias for self-report measures, particularly for aggression (Neumann et al., 2017) as participants may want to be perceived as showing socially acceptable behaviour. Studies that used clinicians to rate neurobehavioural difficulties and diagnose psychiatric conditions (Allerdings & Alfano, 2001; Koponen et al., 2005) may have reduced the aforementioned biases. However, as there was no indication that the raters were not aware of the study’s hypotheses, this may have also biased the measurement of these variables. Williams et al., (2019) reduced the chances of these issues occurring by using both self-report and informant-rated (family members) measures of aggression in their study. 

Summary of study findings

Alexithymia and cognition 
Two of the selected studies found some indication of an association between verbal ability and alexithymia in a TBI population, although they used different tests and approaches (Hobson et al., 2018; Wood & Williams, 2007). Wood and Williams (2007) found that a TBI subgroup, made up of individuals with alexithymia, had significantly poorer verbal ability than a TBI subgroup without alexithymia (Wood & Williams, 2007). In another study, Hobson et al., (2018) found that between subgroups of veterans with TBI, those whose performance was ‘impaired’ on a picture naming test (language production), had significantly greater DIF than those who were ‘unimpaired’. 

There was some inconsistency regarding the association between executive functioning ability and alexithymia across two studies (Henry et al., 2006; Wood & Williams, 2007). Henry et al., (2006) found that poorer semantic and alternating fluency (but not phonemic fluency) performance was significantly correlated with greater DIF (but not other components of alexithymia) in both a TBI and control group (without TBI). However, Wood and Williams (2007) failed to find that executive functioning performance on a different set of tests (involving inhibition and planning) significantly differed between TBI subgroups with alexithymia versus those without alexithymia. The researchers, did, however, find that the ‘alexithymia’ TBI subgroup had significantly poorer ‘sequencing’ (spatial span, letter-number sequencing, and digit span tests) ability than the ‘no alexithymia’ subgroup. No differences between these two groups were found for visuospatial reasoning, mental speed, verbal memory, and non-verbal memory scores in this study.
Alexithymia and social cognition 
There was some evidence to indicate that higher alexithymia was related to poorer recognition of emotions in others (McDonald et al., 2011; Neumann et al., 2014). Higher levels of alexithymia significantly predicted reduced accuracy in recognising emotions in people’s faces and voices in both a TBI group and a control group without TBI (Neumann et al., 2014). Similarly, McDonald et al., (2011) found a significant correlation between higher levels of alexithymia, in a TBI group, and lower accuracy in labelling emotions in faces (but not voices), except this was only the case when the emotion was a positive one (i.e. happy, surprised and neutral expressions). The opposite pattern of results was found for a control group (without TBI) in this study, in that higher levels of alexithymia significantly predicted reduced ability to recognise emotion in voices, but not faces. 

Further, higher alexithymia was found to be associated with reduced levels of empathy across two studies (Neumann et al., 2014; Williams & Wood, 2010), although there was some inconsistency about which aspects of empathy, precisely. Williams and Wood (2010) demonstrated that higher alexithymia predicted reduced emotional empathy (which relates to having an appropriate affective reaction to someone’s situation) in both a TBI and control group, but the same was association was not found between these variables in another study (Neumann et al., 2014). Neumann et al., (2014) did, however, find that higher alexithymia significantly predicted reduced cognitive empathy (which relates to perspective taking) in a TBI, but not a control, group. 

Of the TAS-20 subscales, EOT appeared to make a particularly important contribution to social cognition across two studies (Neumann et al., 2014; Williams and Wood, 2010). Higher externally oriented thinking (EOT) had the strongest relationship with, and was the only significant predictor of, lower accuracy in recongising emotions in others’ faces (Neumann et al., 2014; Williams & Wood, 2010). Likewise, higher EOT was significantly related to reduced emotional empathy in TBI and control groups (Williams & Wood, 2010), and also made the largest unique contribution (compared with DIF and DDF scores) to reduced levels of cognitive empathy in another study, in both a TBI and control group  (Neumann et al., 2014).

Alexithymia and behavioural difficulties
Higher total alexithymia was found to be a significant predictor of both higher self-reported (Neumann et al., 2017) and informant-rated (Williams et al., 2019) aggression scores. In these studies, alexithymia explained more variance in aggression scores in the TBI group than in the control group (without TBI). Another study investigated socially inappropriate behaviour (rated by others) and alexithymia but found no significant correlation between these variables in either a TBI or control group (Allerdings & Alfano, 2001). Only one of these studies (Williams et al., 2019) investigated the individual components of alexithymia and found that higher DDF in a TBI group, and DIF in a control group (without TBI), made a significant unique contribution to variance in overall aggression scores. 

Alexithymia and emotional difficulties 
Total level of alexithymia was found to be associated with various emotional difficulties in the TBI population. Five studies found that higher alexithymia was significantly correlated with, or significantly predicted, higher levels of both depression and anxiety (Wood & Williams, 2007; Wood et al., 2009; Wood & Doughty, 2013; Wood et al., 2014). However, one study failed to find a correlation between informant-rated depression and alexithymia in a TBI and control group (Allerdings & Alfano, 2001), and higher anxiety and depression did not make a significantly unique contribution to variance in total alexithymia scores in an additional regression analysis performed in one of the above studies (Wood & Williams, 2007). 

Regarding other emotional factors, higher total alexithymia failed to make a significant unique contribution to whether or not participants reported suicidal ideation when it was entered into a logistic regression analysis alongside depression, hopelessness and worthlessness (Wood et al., 2010). Similarly, when anxiety and depression scores were controlled for in a hierarchical regression model, alexithymia (total TAS-20 score) was not a significant unique predictor of somatisation (Wood et al., 2009). Investigating psychiatric diagnoses, Koponen et al., (2005) found that participants with TBI who had been diagnosed with an anxiety disorder, personality disorder or organic personality disorder by the researchers (using a diagnostic interview), had significantly higher alexithymia total scores than the groups of participants with TBI who did not meet criteria for these diagnoses. Further, in a study examining alexithymia and PTSD symptoms, no significant correlation was found between these variables in a TBI or a control group (McDonald et al., 2011).

In relation to the individual components of alexithymia, greater DDF was found to be a significant predictor of higher anxiety and depression (Wood & Doughty, 2013) in a TBI sample, whereas greater DIF was a significant predictor of higher quality of life for a combined TBI and control group sample (Henry et al., 2006), and higher levels of somatisation when anxiety and depression scores were controlled for (Wood et al., 2009). Further, one study also divided participants with TBI into subgroups that either reported or did not report suicidal ideation and found that DIF scores (only) were higher in the former than the latter subgroup (Wood et al., 2010). In no study was there a significant association between externally oriented thinking (EOT) subscale and a poorer emotional outcome.
Discussion

The current review aimed to investigate whether alexithymia in TBI is associated with cognitive, social cognitive, behavioural and emotional difficulties. First, the paper highlights that there is some evidence, across a limited number of studies, of the relationship between alexithymia and variables in each of these categories. However, it is important to note that only a limited number of variables belonging to these categories were considered in the review. Second, the review indicates that there are some initial findings to suggest that the individual components of alexithymia (DIF, DDF, and EOT) may be related to certain difficulties and not others, which will be discussed in more detail. There are also important limitations of this review, and the studies that were selected, that will be outlined. 

With regards to cognition, the review suggests that poorer performance on certain language-based neuropsychological tests may be associated with higher levels of alexithymia for people with TBI (Hobson et al., 2018; Wood & Williams, 2007). Hobson et al., (2019) has proposed that, although an impairment in interoception (i.e. ability to reflect on basic psychological and physiological states) may lead to a difficulty in identifying and describing emotions (Brewer et al., 2016), disruption in language may be an alternate route to developing these difficulties. This hypothesis is consistent with models that place emphasis on the role of language in the processing of emotions (Brosch et al., 2010). In the TBI population, it may be that language deficits, following damage to the brain, could contribute to higher levels of alexithymia. Such impairments are proposed to make it more difficult for individuals to assign verbal labels to inner states and this ties in with the literal meaning of alexithymia being ‘no words for emotions’ (Hobson et al., 2019). However, it must be stressed that, in the current review, there is only preliminary evidence of an association between alexithymia and language impairment in a TBI population, that is based on two studies with notable limitations. Such limitations include a very small sample size (i.e. n = 7 who were ‘impaired’ on a picture naming test) (Hobson et al., 2018) and verbal ability composite scores that did not have established construct validity (Wood & Williams, 2007). Further, it is not possible to state that language deficits cause alexithymia because these findings are based on cross-sectional data. 
It was also highlighted that the relationship between alexithymia and cognitive domains other than language, in the TBI population, is less clear. Inconsistent results were found across the two studies that investigated executive functioning (Henry et al., 2006; Wood & Williams, 2007). However, due to executive functioning being made up of several different processes (e.g. planning, inhibition, and cognitive flexibility; Chan et al., 2008), and the fact that the neuropsychological tests used across the studies varied, this finding is perhaps unsurprising. Interestingly, Henry et al., (2006) used a verbal fluency measure which, although traditionally used as measure of executive functioning, also has a large language component (Shao et al., 2014). Participants’ verbal ability may, therefore, partly explain why alexithymia was associated with poorer performance on this task in the study, but not with performance on tests used in Wood and William’s (2007) study which were, overall, less verbally based. The review also indicated that poorer performance in certain ‘sequencing’ tests may be associated with alexithymia. This included attentional tasks which could mean that adequate attentional control is necessary for an individual to effectively reflect on their emotions. However, this is only a preliminary finding and more research would be needed to explore this issue further. Considering the findings regarding cognition as a whole, the review suggests that there is some evidence that language, ‘sequencing’ and perhaps certain aspects of executive functioning impairments are associated with higher levels of alexithymia for people with TBI. However, it is difficult to draw conclusions based on a limited number of studies, which used a variety of different neuropsychological measures.

The review also found some evidence suggesting that higher levels of alexithymia are associated with poorer recognition of emotions in others and reduced empathy for individuals with TBI (McDonald et al., 2011; Neumann et al., 2014; Williams and Wood, 2010). The link between alexithymia and these social cognitive skills is consistent with research with people who have autism (Cook et al., 2013). Higher alexithymia, and not the severity of autism, has been found to be significantly associated with the social cognitive deficits that are common in this population (Cook et al., 2013). This research led Bird and Cook (2013) to propose the ‘alexithymia hypothesis’ which suggests that the variance in social cognitive abilities across people with autism is due to the varying degrees of alexithymia within this population. This implies that the ability for an individual to recognise their own emotional states may be a prerequisite for making empathic responses and recognising emotions in others. Bird and Cook (2013) questioned whether this effect extends beyond people with autism, and the current review suggests that alexithymia is also related to deficits in social cognition in the TBI population, in the few initial studies that have been published on this topic. However, the review also highlighted that there is some inconsistency in results on the relationship between alexithymia and emotional empathy (Neumann et al., 2014; Williams and Wood, 2010). The researchers in these two studies used different measures of emotional empathy which are related to subtly different conceptualisations of the construct (i.e. showing concern for others versus sharing the same emotional experience with another person). It is possible that this accounts for the discrepancy in results. An interesting finding from the review was that, out of the three components of alexithymia, it was the EOT subscale that made the largest contribution to poorer social cognition (Neumann et al., 2014; Williams & Wood, 2010). These results are consistent with studies that have found that higher EOT made the strongest contribution to poorer emotion recognition ability (Prkachin et al., 2009) and Theory of Mind skills (Demers & Koven, 2015) in the general population. Likewise, the same  general results were also found for affect recognition (Neumann et al., 2014) and empathy (Williams and Wood, 2010) for the control groups of the studies in this review. The DIF and DDF subscales relate to reflecting on internal states, whereas the EOT subscale concerns a propensity to focus on external stimuli. It has been suggested that EOT may represent a difficulty in linking external emotional cues to inner emotional states and representations of emotions (Lyvers et al., 2018). This offers one explanation for why EOT, in particular, was associated with poorer social cognition across studies in the current review.

Moreover, the review indicates that higher levels of alexithymia were associated with emotional and behavioural difficulties in the TBI population. It has been proposed that individuals with higher levels of alexithymia are more likely to have difficulty in regulating their emotions (Taylor, 2000). Gratz and Roemer (2004) have described emotion regulation as a multi-dimensional construct and have highlighted awareness of one’s emotions as a key component of this. Through mediation analyses, studies in the general population have found that higher alexithymia is associated with greater emotional dysregulation, which in turn, is associated with heightened levels of emotional distress (Saxena et al., 2011) and aggression (Velotti et al., 2016). It may be that difficulty in regulating emotions, due to higher levels of alexithymia, leads some individuals with TBI to experience the emotional and behavioural difficulties considered in this review (e.g. increased anxiety, depression, and aggression). However, as no studies investigated the role of emotional regulation, this is only one possible interpretation of the findings. Of the three components that make up the construct of alexithymia, the DIF and DDF subscales appeared to have the strongest association with the emotional and behavioural factors across the studies in both TBI and control groups (Henry et al., 2006; Williams et al., 2019; Wood et al., 2009; Wood et al., 2010; Wood & Doughty, 2013). An EOT style, however, was not significantly associated with the emotional or behavioural outcomes in these studies. The same general pattern of results regarding the components of alexithymia has been found in meta-analyses on alexithymia and depression, and anxiety in the general population (Berardis et al., 2008; Li et al., 2015). It may, therefore, be that DIF and DDF may play a particularly important role in emotion regulation, although further research would be needed to explore this. It is important to note, however, that there may be some overlap between the TAS-20 and other measures of psychological distress (Lumley, 2000). In a factor analytic study on the TAS-20 and standard measures of negative mood, Leising et al., (2009) found that TAS-20 may be a general measure of psychological distress rather than a distinct construct (Leising et al., 2009). Therefore, it is possible that some of these findings regarding emotional variables represent the association between overlapping constructs.

Limitations of the included studies
Although the results of the review indicate that alexithymia may be a clinically relevant construct in the TBI population, it is important to consider the main limitations across the studies. First, as noted elsewhere, the designs of the studies are not able to demonstrate causality, but only that there is an association between variables. The directionality of the relationships between variables also cannot be established. For example, it is possible that individuals with TBI who experience high levels of psychological distress may, as a result, develop difficulties in identifying their feelings. Second, in the majority of studies, convenience sampling was used to recruit participants from clinical settings and participants had been referred to these services due to displaying behavioural difficulties in several studies. Samples may generally, therefore, not be representative of the TBI population. Third, all the included studies used at least one self-report measure, with the TAS-20 being used in every study. Reliance on self-report measures may be particularly problematic in research with individuals with TBI due to a lack of self-awareness being a common problem that occurs following the injury. For example, studies have shown that there is a discrepancy between observant and self-reported ratings of functional ability following TBI, with self-report measures often underestimating the functional problems (Bach & David, 2006; Sherer et al., 2003). Specific issues that were not common across all studies, but were highlighted by the critical appraisal process, also included small sample sizes, potential bias in the recruitment of control groups, and missing data in some cases.  

Clinical implications  
There are potential clinical implications that have been highlighted by the current review. Firstly, because higher levels of alexithymia may be associated with various difficulties in TBI population, the review suggests that it may be useful for clinicians (e.g. clinical neuropsychologists) to consider this construct in the clinical context. Although the limitations of the TAS-20 have been discussed, this could be used as an initial tool to gauge an individual’s emotional processing ability. As the review highlighted some initial evidence that the components of alexithymia (DIF, DDF, and EOT) may contribute to different difficulties, the TAS-20 subscales may provide useful information in a clinical setting. For example, individuals who are found to have high levels of EOT, may have particular difficulty in recognising others’ emotions and showing appropriate empathy in social situations. By establishing a profile of alexithymia scores, this information could be used to inform psychological formulation and guide intervention. Such interventions that have targeted alexithymia, specifically, have been described in the literature and there is some evidence that alexithymia may be somewhat modifiable in populations with mental health problems (Kristjana, 2014). Further, a recent pilot study developed and tested a similar intervention in a TBI population and reported that participants experienced a significant reduction in depression and anxiety, and improvement in emotion regulation (Neumann et al., 2017). Although promising, more research is needed to indicate whether this is an efficacious intervention in a TBI population. 

Limitations of the current review 
The current review also has some limitations that need to be considered. First, because there was a mixture of methods used to meet different objectives within and across studies, the critical appraisal tool used may not have been sufficiently comprehensive to capture this. The tool, however, was also adapted to attempt to account for this issue (i.e. by adding an item regarding control groups). A numerical scale, that was not a feature of the original tool, was also used which may have affected its validity. However, the quality ratings were included only as a rough indication of overall quality in the studies. Further, the critical appraisal process was carried out independently by the author and, therefore, a lack of additional raters meant that the reliability of the scoring process could not be tested. Regarding the scope of the review, variables were chosen because they have been found to be associated with alexithymia in the general population and are common difficulties for individuals with TBI. Despite this, there may be other relevant variables that were not considered (e.g. the neural correlates of alexithymia in TBI). Lastly, there is a risk of publication bias in the review as only published studies were included. 

Future research 
The review highlights several areas that could be explored in future research. In general, more research is needed to replicate the findings as there is currently only a limited number of studies published on the topic. With regards to measurement, future studies should aim to use the same measures (e.g. the same neuropsychological tests or measures of empathy) to allow researchers to compare results across studies more easily. Due to the potential limitations of using a self-report measure for alexithymia, it is recommended that future research use a combination of methods to assess this construct, including both self-report and more objective methods, as suggested by others (Lumley et al., 2007; Meganck et al., 2011). For example, researchers could consider using the Torronto Structured Alexithymia Interview (Bagby et al., 2006), which is administered by a clinician, as well as self-report measures (e.g. TAS-20). Further, more research should be conducted on investigating the potential benefits of psychological interventions that target alexithymia in a TBI population. 

Conclusion 
In sum, the current review found that alexithymia in TBI is associated with a variety of cognitive, social cognitive, emotional and behavioural difficulties across a limited number of published studies. Initial findings in the literature also indicate that difficulties in each of the three components of alexithymia may lead to certain difficulties. The potential clinical implications have been explored, including assessment of alexithymia in clinical practice and possible interventions. The main limitations across studies related to recruitment and representativeness of samples, overreliance on self-report measures, and the inability for studies to demonstrate causality or directionality between variables. The limitations of the review have also been discussed with reference to the suitability of the quality appraisal tool used and the limited number of variables that were considered. 
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Appendix B: Definitions and examples of variables considered in the review

Cognition: this included cognitive functions in the domains of memory, language, executive functioning, attention, visuospatial skills, processing speed which were measured using standardised performance-based psychometric tests.

Social cognition: this included measures of empathy, theory of mind, and the ability to recognise emotions in others using questionnaires or performance-based tests.

Wellbeing or emotional distress: this included measures of psychological distress such as: anxiety, depression, anger, somatisation, suicidal ideation as well as measures of positive affect/functioning, including: psychological well-being, quality of life, and positive affect using standardised self-report or informant measures. 

Behavioural difficulties: this included aggression or violence towards others, impulsive behaviour, or socially inappropriate behaviour using standardised self-report or informant measures.
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	Results
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Appendix D: Study summary table

Table 1: A table describing the characteristics of each study and summary of findings 

	Author, year and country
	Participants, setting, and TBI severity 
	Variables measured
	Design/statistical analysis
	Summary of main findings

	Allerdings & Alfano, 2001

Canada
	TBI group: n = 11 (setting not reported)

Mean PTA = n/a

Mean GCS = n/a

Control group: n = 13
	TAS-20

Neurobehavioral Affect Profile (NBAP; Nelson et al., 1989).
	Correlation analysis conducted with TBI and control group separately.

	No significant correlation found between alexithymia and social inappropriateness or depression subscales of the NBAP in either the TBI or control group.

	Koponen et al., 2005

Finland
	TBI group: n = 54 (hospital setting)

Mean PTA = n/a

Mean GCS = n/a

Control group: n = 54*
	TAS-20

DSM-III psychiatric diagnoses.
	TBI participants divided into subgroups based on whether or not they met criteria for psychiatric diagnoses, for analyses.

TAS-20 scores compared between groups using t-tests.
	Participants with TBI who were diagnosed with an anxiety, personality, or organic personality disorder had significantly higher TAS-20 total scores than TBI participants without these diagnoses. 

	Henry et al., 2006

UK
	TBI group: n = 28 (outpatient clinic)

Mean PTA = 13 days

Mean GCS = n/a

Control group: n = 31.


	TAS-20.

Verbal fluency test.

Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983).

LEIPAD quality of life measure (de Leo et al., 1998).
	Correlation and regression analyses conducted with TBI and control groups separately and combined.
	Higher DIF (only) had a significant partial correlation with poorer semantic and alternating fluency (but not phonemic fluency) when depression and anxiety were controlled for in a TBI group (r = .30 and r = .27, respectively) and control group (r not reported).

TAS-20 Subscales: Higher DIF (only) was a significant unique predictor of lower quality of life scores (TBI and control group scores combined).

	Wood & Williams, 2007

UK
	TBI group: n = 121 (brain injury clinic and local support groups).

Mean PTA = 15.7 days

Mean GCS = 9.9

Control group: n = 52*
	TAS-20.

Processing speed, executive functioning, sequencing, verbal ability, visuospatial ability, verbal memory, and non-verbal memory. 

Beck Depression Inventory (BDI; Beck et al., 1961) 

Beck Anxiety Inventory (BAI; Beck et al., 1988).
	Regression (TBI group only).

ANOVA: TBI participants divided into ‘no alexithymia’,
‘possible alexithymia’ and ‘alexithymia’ subgroups for analyses.
	Only verbal and sequencing ability scores differed between TBI subgroups (significantly poorer in ‘alexithymia’ than ‘no alexithymia’ group). 

Anxiety and depression did not make a significant unique contribution to variance in TAS-20 scores.

Higher DIF explained unique variance in depression, but not anxiety scores.

Higher DDF explained unique variance in anxiety but not depression scores.

EOT subscale was not a significant predictor of either variable.

	Wood et al., 2009

UK
	TBI: n= 83 (brain injury clinic)

Mean PTA = 17.8 days

Mean GCS = 8.5

	TAS-20

Symptom Checklist-90-Revised (SCL-90-R; Derogatis, 1983) - including somatisation, anxiety, and depression subscales.

	Regression (TBI group only).

t-tests: participants divided into alexithymia’ and ‘no alexithymia’ subgroups for analyses.

	Significantly higher somatisation, anxiety and depression scores in ‘alexithymia’ versus ‘no alexithymia’ TBI subgroup.

Higher TAS-20 scores significantly predicted higher anxiety (19.6% of variance) and depression (24.1% of variance) in linear regression models.

Total alexithymia did not explain unique variance in somatisation (when anxiety and depression were controlled for). 

TAS-20 subscales - only higher DIF explained significant unique variance in somatisation scores (with anxiety and depression controlled for). 

	Williams & Wood, 2010

UK
	TBI group: n = 64
(brain injury clinic)

Mean PTA = 16.9 days

Mean GCS = 9.3

Control group: n = 64
	TAS-20
Balanced Emotional Empathy Scale (BEES; Mehrabian, 1996)
 
	Correlation and regression conducted with a TBI and control group separately.
	Higher alexithymia significantly predicted lower emotional empathy in a TBI group (9% of variance explained) and a control group (21.1% of variance explained.

Higher EOT and DDF scores significantly correlated with lower emotional empathy (r = -.40 and r = -.23, respectively) in TBI group (but not DIF).

Higher scores on all subscales (DIF, EOT, DDF) significantly correlated with lower empathy in control group (r = -.31, r = -.38, r = -.52, respectively).


	Wood et al., 2010

UK
	TBI group: n = 105 (brain injury clinic)

Mean PTA = 14.4 days

Mean GCS = 9.6

Control group: n = 74*
	TAS-20

Beck Depression Inventory-II (BDI-II; Beck et al., 1996).



	Logistical regression (TBI group only).

t-tests: TBI participants divided ‘no suicide ideation’ and ‘suicidal ideation’ subgroups for analyses.

	Significantly higher TAS-20 total and DIF scores in the ‘no suicidal ideation’ versus ‘suicidal ideation’ TBI subgroup (not for DDF and EOT). 

Higher total alexithymia did not to make a significant unique contribution to whether or not participants reported suicidal ideation (in a logistic regression analysis with depression, hopelessness and worthlessness).

	McDonald et al., 2011

Australia
	TBI group: n = 20 (outpatient clinic and community agencies).

Mean PTA = 56 days

Mean GCS = n/a

Control group: n = 20
	TAS-20

Emotional recognition tasks (labelling and matching). 

Posttraumatic Diagnostic Scale (PTDS; Fao et al., 1997).
	Correlation analysis conducted with a TBI and a control group separately.
	Higher TAS-20 scores significantly corelated with poorer labelling of positive emotions (but not negative) in a TBI but not control group. Of the TAS-20 subscales, only EOT was a significant correlate (r = -.59).

No significant correlations between alexithymia and PTSD symptoms in either group.

	Wood & Doughty, 2013

UK
	TBI group: n = 61 (brain injury clinic)

Mean PTA = 10.8 days

Mean GCS = 11 days

Control group: n = 54*
	TAS-20

BDI-II

BAI
	Correlation and regression (TBI group only).

t-tests: TBI participants split into ‘alexithymia’ and ‘no alexithymia’ subgroups for analyses.

	The ‘alexithymia’ subgroup had significantly higher depression and anxiety scores than the ‘no alexithymia’ subgroup.

Higher total alexithymia significantly correlated with higher anxiety and depression.

Higher DIF and DDF (but not EOT) significantly correlated with higher anxiety.

Higher depression significantly correlated with all higher scores on all TAS-20 subscales.

Higher DIF explained a significant amount of variance in anxiety (21.3%) and depression scores (33.7%).

	Wood et al., 2014

UK
	TBI group: n = 61 (accident and emergency)

Mean PTA = 10 mins

Mean GCS = 14.3

Control group: n = 61*
	TAS-20

State-Trait Anxiety Inventory (STAI; Spielberger, 1983). 

BDI-II
	Correlation and regression (TBI group only).
	Higher TAS-20 scores significantly correlated with higher BDI-II, STAI-S and STAI-T scores

Higher TAS-20 total was a significant predictor of higher BDI-II (28.8% of variance explained), and state (27.1% of variance) and trait (17.7% of variance) anxiety scores.

Higher alexithymia, trait anxiety and post-concussion symptoms significantly predicted higher depression scores in stepwise regression model (explaining 77.2% of the variance). 


	Neumann et al., 2014

USA
	TBI group: n = 60 (outpatient brain injury rehabilitation services and local support groups).
Mean PTA = 19.9 days
Mean GCS = 4.5

Control group: n = 60.
	TAS-20

Facial and vocal affect recognition tasks.

Empathy  - using the Interpersonal reactivity index (Davis, 1983). 

	Regression conducted with TBI and control group separately. 
	Higher TAS-20, DIF, DDF, and EOT scores together significantly predicted poorer facial affect recognition
(16.3% of the variance explained) in the TBI group, but not the control group. EOT accounted for 11.9% of the variance in the TBI group.

The same predictors explained 13% of the variance in vocal affect recognition scores in the TBI group and 18.4% of variance in the control group. EOT accounted for 11.9% of the variance in the TBI, and 17.4%, in the control group. 

DIF, DDF, and EOT together did not account for a significant portion of variance in emotional empathy scores in the TBI or control group.

The same variables together significantly predicted lower cognitive empathy in the TBI group only (R2 = 23.7%). A total of 15% of this variance was explained by higher EOT scores.


	Neumann et al., 2017

USA
	TBI group: n = 46 (rehabilitation services and local support groups)
Mean PT = n/a
Mean GCS = 9.4

Control group: n = 49
	TAS-20

Aggression Questionnaire (AQ; Buss & Perry, 1992).

Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001).

STAI

	Regression analysis conducted with TBI and control group separately.
	Higher alexithymia, depression and anxiety significantly predicted higher aggression scores in TBI group (34.2% of adjusted variance explained) and in control group (45.7% of variance). 

Of the variables, alexithymia scores explained the most variance (16.2%) in TBI group, whereas depression explained the most variance (15.9%) in control group. 

	Hobson et al., 2018

USA
	TBI group: n = 129 (veterans).
Mean PTA = n/a
Mean GCS = n/a

Control group: n = 33*
	TAS-20

Token test (language comprehension).

Picture naming test (language production).
	T-tests: TBI participants divided into ‘impaired’ and ‘unimpaired’ subgroups based on performance on picture naming and token tests, for analyses.

	‘Impaired’ picture naming subgroup had significantly higher DIF subscale scores than those who were in the ‘unimpaired’ subgroup (but not for TAS-20 total or any other subscale).

No significant differences in TAS-20 total or subscale scores between subgroups who were ‘impaired’ and ‘unimpaired’ on the token test. 


	Williams et al., 2019

UK
	TBI group: n = 47 (brain injury clinic)
Mean PTA = 10.6 days
Mean GCS = 11.2

Control group: n = 72
	TAS-20

AQ (self and informant-rated).
	Regression analysis conducted with a TBI and control group separately.
	When reading ability and education were controlled for, higher TAS-20 total was a significant predictor of higher aggression scores, accounting for an additional 29% of variance in the TBI group and 11.1% in the control group. 

TAS-20 subscales - only higher DIF scores made a unique significant contribution to higher aggression scores in the TBI group, whereas only DDF did in the control group.

Higher DIF made a significant unique contribution to higher physical aggression in both the TBI and control group.

Higher DIF made a significant unique contribution to higher verbal aggression and anger scores in only the control group. 

EOT did not significantly predict any type of aggression in either group.


Note. *Indicates that the study recruited a control group only to investigate prevalence of alexithymia in a TBI versus a control group (not the focus of the current review). Abbreviations: TBI = Traumatic Brian Injury, PTA = Posttraumatic Amnesia, GCS = Glasgow Coma Scale (lower score indicates more severe injury), TAS-20 = Toronto Alexithymia Scale – 20 item, DIF = difficulty identifying feelings, DDF = difficulty describing feelings, EOT = externally oriented thinking. 


















      Appendix E: Critical appraisal table 
	Study author and year
	AXIS item number
	

	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6 
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Q14
	Q15
	Q16
	Q17
	Q18
	Q19
	Q20
	Q21
	Total score 

	Allerdings & Alfano, 2001
	1
	1
	0
	1
	0
	0
	0
	1
	1
	0.5
	0
	0.5
	1
	n/a
	n/a
	1
	1
	0.5
	0
	0
	0
	9.5/19

	Koponen et al., 2005
	1
	1
	0
	0.5
	0
	0
	0
	1
	1
	0.5
	1
	0.5

	1
	n/a
	n/a
	1
	1
	0.5
	0
	0.5
	1
	11.5/19

	Henry et al., 2006
	1
	1
	0
	0.5
	0
	0
	0
	1
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	0
	1
	13/19

	Wood & Williams, 2007
	1
	1
	0
	0.5
	0
	0
	0
	1
	0.5
	0.5
	1
	1
	1
	0
	0
	1
	1
	1
	1
	0
	0.5
	12/21

	Wood et al., 2009 
	1
	1
	0
	0.5
	0
	0
	0
	1
	0.5
	0.5
	1
	n/a
	1
	n/a
	n/a
	1
	1
	1
	1
	0.5
	0.5
	11.5/18

	Williams & Wood, 2010
	1
	1
	0
	0.5
	0
	0
	0
	0.5
	1
	0.5
	1
	0.5
	1
	n/a
	n/a
	1
	1
	1
	1
	0.5
	0.5
	12/19

	Wood et al., 2010
	1
	1
	0
	0.5
	0
	0
	0
	0.5
	1
	0.5
	1
	1
	1
	0
	0
	1
	1
	1
	1
	0.5

	0.5
	12.5/21

	McDonald et al., 2011
	1
	1
	0
	1
	0
	0
	0
	1
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	0.5
	1
	13.5/19

	Wood & Doughty, 2013
	1
	1
	0
	0.5
	0
	0
	0
	1
	1
	0.5
	1
	.05
	1
	n/a
	n/a
	1
	1
	1
	1
	0.5
	1
	13/19

	Wood et al., 2014
	1
	1
	0
	1
	0
	0
	0
	0.5
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	1
	1
	14/19

	Neumann et al., 2014
	1
	1
	0
	0.5
	0
	0
	0
	0.5
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	0.5
	1
	13/19

	Neumann et al., 2017
	1
	1
	0
	1
	0
	0
	0
	0.5
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	1
	1
	14/19

	Hobson et al., 2018
	1
	1
	0
	0.5
	0
	0
	0
	1
	1

	0.5
	1
	1
	1
	0
	0
	1
	1
	1
	0
	1
	1
	13/19

	Williams et al., 2019
	1
	1
	0
	0.5
	0
	0
	1
	1
	1
	0.5
	1
	1
	1
	n/a
	n/a
	1
	1
	1
	1
	1
	0.5
	14.5/19


       Note.  1 = item fully met, 0.5 = item partially met, 0 = item not met, n/a = not applicable.
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Abstract 

Aims: Positive outcomes for informal caregivers have received little attention in the Traumatic Brain Injury (TBI) literature. This study aimed to explore factors that significantly predict caregivers’ positive psychological wellbeing and reduced subjective caregiver burden.  

Method: A total of 84 caregivers took part in a cross-sectional study whereby they completed several validated questionnaires online. The impact of seven variables (age, care-recipient functional ability, hope, adaptive and maladaptive coping, perceived social support, and positive appraisal of caregiving) on two outcome variables (subjective caregiver burden and positive psychological wellbeing) was examined using multiple regression analyses.   

Results: Higher levels of perceived social support, positive appraisal of caregiving, and lower levels of maladaptive coping significantly predicted both lower levels of subjective caregiver burden and higher positive psychological wellbeing. Older caregiver age, and higher levels of adaptive coping and hope additionally predicted higher positive psychological wellbeing, but not subjective burden. Higher care-recipient functional ability additionally predicted lower subjective burden, but not positive psychological wellbeing. 

Conclusions: The findings require replication and further exploration. However, some of the factors studied (positive appraisal of caregiving, hope, and coping style) may be potential targets of psychological intervention to help improve caregivers’ positive psychological wellbeing and reduce subjective burden. 


Keywords: Traumatic Brain Injury, caregiver, positive psychological wellbeing, subjective caregiver burden

Introduction

Traumatic Brain Injury 
Traumatic Brain injury (TBI) refers to an alteration in the functioning of the brain following contact from an external force to the head (1). Common causes include falls, road traffic accidents and blunt head trauma (2). Individuals who suffer a TBI can experience lasting physical, cognitive, emotional, and behavioural difficulties (3). Cognitive impairments can include those in the domains of memory, processing speed and attention, but executive dysfunction (e.g. disinhibition, and difficulty planning and decision-making) is the most common cognitive complaint due the frontal lobes’ susceptibility to damage following TBI (4). Changes in mood, including increased levels of depression and anxiety, and behavioural problems (e.g. impulsive and aggressive behaviour) can also be experienced by a person with TBI (5). Further, TBI can lead some individuals to experience problems with mobility and other physical issues, including chronic dysphagia, chronic pain and incontinence (6). These potentially lasting consequences of TBI can result in the individual requiring long-term informal care from others, and this is typically provided by unpaid family members (7, 8).

Previous research has found that taking on the responsibility of caring for a family member with TBI can be difficult for some individuals to adjust to. Studies have demonstrated that the physical, behavioural, and cognitive difficulties experienced by the care-recipient are significantly associated with higher levels of subjective caregiver burden, anxiety and depression (8-12). These findings can be explained using the transactional stress model (13), which proposes that stress results from an interaction between the individual and their environment. Individuals who perceive a situation as more stressful and have a perceived lack of resources to manage it effectively, are more likely to experience negative emotional states such as depression and anxiety (14). In relation to caregiving, the care-recipient’s difficulties can be viewed as potential stressors and subjective caregiver burden as a negative appraisal of the caregiving role. For example, a caregiving stressor may be managing the care-recipient’s disinhibited behaviour in a social situation. The caregiver would firstly evaluate or appraise this situation as irrelevant, benign-positive or stressful (primary appraisal). Subsequently, the caregiver uses secondary appraisal to evaluate whether they have the personal (e.g. coping skills) or external resources (e.g. social support) to manage the situation (13). This appraisal process would consequently determine the nature of the emotional experience for the caregiver (i.e. whether they experience negative feelings).

There is evidence, however, that many caregivers report positive experiences and emotional states relating to caregiving, which are not accounted for in the transactional stress model (13). One study found that 60% of caregivers endorsed more positive than negative questionnaire items about their experience of caregiving for an individual with a TBI (15). This included feeling happy to have the opportunity to provide care and feeling that the caregiving role has strengthened their relationship with the care-recipient. In line with such findings, the transactional stress model has since been adapted to account for the co-occurrence of both negative (e.g. anxious or angry) and positive emotional states (e.g. feeling happy, satisfied or excited) in the caregiving role (16-18). Despite this being recognised, a recent scoping review (19) found that there is an overrepresentation of studies that have focused on negative outcomes associated with TBI (e.g. higher caregiver burden, emotional distress, mental health problems and poor family functioning) in the literature and few investigating positive outcomes. It is not only important to reduce caregiver burden, but to promote positive emotional experiences for caregivers. Together, they provide a more comprehensive understanding of the caregiver’s emotional experience.

One appropriate positive outcome for caregivers that will be considered in the present study is positive psychological wellbeing. Psychological wellbeing is a multi-dimensional construct that has generally been studied from either the hedonic or eudaimonic perspective (20). The hedonic perspective relates to the presence or absence of positive affect, happiness, and greater life satisfaction. The eudaimonic perspective relates to actualising one’s potential and has been proposed to consist of six components, including (i) personal growth, (ii) autonomy, (iii) purpose in life, (iv) self-acceptance, (v) positive relationships with others, (vi) and environmental mastery (competence in managing one’s environment) (21). It has been proposed that both hedonic and eudiamonic are important components that have been integrated to form a more comprehensive representation of psychological wellbeing (22, 23). For the purpose of the current study, positive psychological wellbeing will be defined as the presence of positive affect and positive psychological functioning (relating to the six components outlined above) (23).

Internal and external resources 
In the TBI literature, there have been several studies that have investigated internal and external factors that reduce caregiver burden and caregiver distress, including coping style (24-26) and perceived social support (25-27). Coping refers to a conscious application of cognitive, behavioral or emotional strategies that allow an individual to manage situations that are perceived as stressful or taxing (13). A common method of categorising coping is using emotion-focused or problem-focused styles. Emotion-focused strategies, such as denial and avoidance, aim to reduce one’s emotional reactions (e.g. anxiety, anger, depression) to a demanding situation, whereas problem-focused strategies, such as planning and active problem-solving, aim to confront and manage the source of stress directly (13). Use of emotion-focused coping has been associated with higher levels of caregiver burden and psychological distress in caregivers of an individual with a TBI (24-26). Conversely, use of problem-focused strategies, including active problem solving, has been associated with reduced subjective burden and higher levels of positive wellbeing in this population (24). Further, higher perceived social support, an individual’s subjective evaluation of how well supported they feel by other people in their life (28), has been shown to predict lower levels of subjective burden in the TBI literature (25-27). Both coping style and perceived social support, therefore, appear to be important factors that may contribute to the psychological wellbeing of caregivers of an individual with a TBI. 

Higher perceived satisfaction with caregiving (e.g. finding it rewarding or uplifting) represents a positive appraisal of the caregiver role (16-18). Research indicates that caregiver burden and satisfaction with the caregiving role are not merely opposite constructs (29, 30), implying they may have a varying effect on a caregiver’s negative and positive wellbeing, respectively. The impact of positive appraisals of the caregiving role, on the wellbeing of caregivers of an individual with TBI, has been examined in two studies. Las Hayas et al. (31) found that higher Positive Aspects of Caregiving Scale (PACS) scores were significantly correlated with higher psychological and social aspects of quality of life (QOL) and lower levels of subjective burden. Further, Chronister and Chan (32) found a significant correlation between higher levels of caregiving satisfaction and higher quality of life. Models of caregiver wellbeing (16-18) propose that such positive appraisals of the role may lead to positive emotions in caregivers. Due its potential benefits for positive psychological wellbeing, positive appraisal of caregiving requires further investigation in this population.

It has been proposed that high levels of hope may help individuals to cope with the constant challenges of caregiving by directing energy towards goals that may subsequently help to reduce burden (33). Snyder et al. (34) proposed that hope is comprised of ‘agency’ and ‘goal pathways’ thinking. ‘Agency’ thinking is the motivational aspect of hope and refers to the appraisal of whether one’s goals can be met, whereas pathways thinking refers to consideration of a plan of action about how to meet the goals (35). For example, a caregiver may set a goal to engage in self-care tasks more often to manage stress associated with the role. ‘Pathways thinking’ enables the caregiver to consider potential ways of engaging in more self-care (e.g. to practice meditation) and ‘agency’ thinking enables the caregiver to evaluate whether this is achievable (and motivates them). A higher level of hope has been associated with positive psychological outcomes in general psychological research. For example, higher levels of hope have predicted better life satisfaction for university students (36), and lower levels of negative affect (e.g. feeling angry, anxious and depressed), and higher levels of positive affect (e.g. feeling cheerful, energetic, and happy) for emergency responders (37). With regards to caregiving, there is also some limited evidence that a higher level of hope is related to lower Brief Symptom Inventory (e.g. anxiety, depression, paranoid ideation and phobic anxiety symptoms) scores in caregivers of children with chronic illnesses (38) and improved wellbeing (lower levels of anxiety and depression, and higher levels of positive affect and life satisfaction) in caregivers of an individual with Multiple Sclerosis (39). Hope may thus be a further psychological resource that contributes to the positive psychological wellbeing and reduced subjective burden for caregivers of an individual with a TBI.  
 
Aims and hypotheses 
The objective of the study was to gain an understanding of how internal and external resources may promote positive psychological wellbeing and reduce subjective caregiver burden. By choosing both of these outcome measures, the study aimed to identify predictors that contribute to a more holistic representation of wellbeing (both positive and negative) for caregivers of an individual with a TBI. Hope, coping style, perceived social support and positive appraisal of caregiving were chosen as these factors may be amenable to therapeutic intervention. Additionally, age and care-recipient functional ability were also included in the analysis. Previous research has found that younger caregiver age and lower care-recipient functional ability predicted greater caregiver emotional distress (40, 41). The hypotheses of the present study were:

· Hypothesis 1: higher levels of (i) care-recipient functional ability, (ii) positive appraisal of caregiving, (iii) hope, (iv) perceived social support, (v) adaptive coping, (vi) older caregiver age, and lower levels of (vii) maladaptive coping will significantly predict higher levels of caregiver positive psychological wellbeing.  

· Hypothesis 2: higher levels of (i) care-recipient functional ability, (ii) positive appraisal of caregiving, (iii) hope, (iv) perceived social support, (v) adaptive coping, (vi) older caregiver age, and lower levels of (vii) maladaptive coping will significantly predict lower levels of subjective caregiver burden. 

Method

Design 
The current research was a cross-sectional survey-based study that was conducted online. Prior to the study, a power calculation was conducted to determine an appropriate sample size. Previous caregiver studies using multiple regression analysis with similar predictors (i.e. coping style, social support and functional ability) have found effect sizes ranging from r2 = .23 to r2 = .58 (25, 26, 42). The study was therefore expected to yield a medium effect size from the regression model. A power calculation with seven predictors, a medium effect size (f2 = 0.15), a statistical power level of 0.8, and probability level of 0.5, indicated that 103 participants would be required (43).

Participant selection 
Participants were caregivers of an individual with a TBI who were recruited online via an advertisement (appendix C). The study advert was posted on Headway UK’s (acquired brain injury charity) website and their national and local (East Northants, Leicester, Cardiff, Swindon, Southampton, and Bristol) Facebook and Twitter pages, along with posts on Facebook community groups relating to acquired brain injury. Participants were included if they (i) identified as a caregiver for an individual with a TBI (and not other neurological conditions such as Multiple Sclerosis, Stroke or Parkinson’s Disease), (ii) provide care on an informal basis (not paid for the role), (iii) provide care to an individual who is 18 years of age or older, and they (iv) understand English so that they were able to complete the study’s questionnaires.

A total of 223 people clicked on the link to view the initial webpage (where a definition of TBI was provided – Appendix D). Of these individuals, 115 did not progress past this initial webpage. This left 108 individuals who consented to take part and completed, at least, part of the study’s questionnaires. In total, 24 (15 when excluding the demographic section) of these individuals did not provide any responses to at least one of the questionnaires (Appendix F). Due to data being missing at the construct-level (i.e. entire questionnaires), these individuals were not included in the final analyses. The background characteristics for these individuals did not appear to be different from those participants who were included in the study (Appendix H). The final sample consisted of 84 participants. Three of these individuals responded to all but one questionnaire item. This meant that 1.2% of the total data was missing for each of these items, but this only accounted for .03% of the total questionnaire data that was collected. Little’s Missing Completely at Random (MCAR) test indicated that the data was MCAR. The missing values were subsequently estimated using the two-way imputation method (44, 45). The analyses presented were performed on the imputed dataset. However, analyses on the original dataset are also provided in Appendix I for comparison. 

Participant characteristics 
The majority of participants were female (94% female, 6% male) and their mean age was 46.6 (SD=10.91, range = 20-74 years). In total, 52 (61.9%) of the participants were partners of the care-recipient, 17 (20.2%) were parents, 11 (13.1%) were sons or daughters, and 4 (4.8%) individuals classed themselves as ‘other’. The participants also provided information about the individual they care for. The majority of care-recipients were male (82.1%, 17.9% female) and their mean age was 44.94 (SD = 14.78, range = 18-92). A total of 46 (54.8%) of the care-recipients were reported to have sustained the injury due to a road traffic accident, 18 (21.4%) due to a fall, 5 (6%) due to assault, and 15 (17.9%) were classed as ‘other’. The reported mean years of time since their injury was 7.48 (SD = 7.94, range = <1-40 years). Caregiver and care-recipient characteristics are also presented in Table 1. 


Table 1: Participant and care-recipient characteristics
	Variable
	n
	%
	M
	SD

	Caregivers
	
	
	
	

	 Age 
	84
	
	46.6
	10.91

	Gender:
	
	
	
	

	        Female
	79
	94
	
	

	        Male
	5 
	6
	
	

	Relationship:
	
	
	
	

	        Parent
	17 
	20.2
	
	

	        Partner/spouse
	52 
	61.9
	
	

	        Son/daughter
	11
	13.1
	
	

	        Other
	4
	4.8
	
	

	Care-recipient
	
	
	
	

	Age
	 84
	
	44.94
	14.78

	Gender:
	
	
	
	

	         Male
	69 
	82.1
	
	

	         Female
	15 
	17.9
	
	

	Method of injury:
	
	
	
	

	         RTA
	46
	54.8
	
	

	         Fall
	18 
	21.4
	
	

	         Assault
	5 
	6
	
	

	         Other
	15
	17.9
	
	

	Years since injury 
	
	
	7.48
	7.94
































Abbreviations: n – number; % - percentage of participants; M – Mean; SD – standard deviation, RTA = Road Traffic Accident


Measures 

The measures used in the study that were freely available online have been included in Appendix J.

Care-recipient functional ability
The functional ability of care-recipients was measured using the Patient Competency Rating Scale – Relatives form (PCRS-R) (46). This is a 30-item measure that is completed by the caregiver. Items relate to the care-recipient’s everyday functioning in the areas of daily living skills (e.g. cooking and dressing themselves), cognitive ability (e.g. memory and scheduling their activities) and interpersonal functioning (e.g. controlling their temper and showing affection). A sample item is “how much of a problem do they have in remembering names of people they see often?”. Participants respond using a 5-point scale which ranges from “can’t do” (1) to “can do with ease” (5). The total score ranges from 30-150 with lower scores indicating greater impairment. The scale has excellent internal consistency, with a Cronbach’s alpha value of .93 being reported in a previous study (41). Similarly, the internal consistency was excellent in the present study, with a Cronbach’s alpha coefficient also of .93.
 
Hope 
Hope was measured using the Adult Hope Scale (AHS) (34). This is a 12-item self-report scale which is designed to measure two components of hope; agency and goal pathways, as well as providing an overall hope score. A sample item is “I can think of many ways to get the things in life that are important to me”. Participants choose a response on a 4-point scale that ranges from “definitely false” (1) to “definitely true” (4). The total score ranges from 8 to 64 with a higher score indicating a higher level of hope. Cronbach’s alpha coefficients for the total AHS score are reported as ranging from acceptable to good (.74 to .84) (34). Similarly, the internal consistency in the current study was good at α = .86.
 
Coping style 
Coping style was measured using the brief Coping Orientations to Problems Experienced scale (brief COPE) (47). The brief COPE is a 28-item self-report questionnaire that measures the frequency of which the respondent uses 14 types of coping strategies. Adaptive and maladaptive subscale scores can be created by combining scores. Adaptive coping is made up of active coping, planning, positive reframing, acceptance, humour, religion, emotional support, and instrumental support strategies. Maladaptive coping is made up of self-distraction, denial, venting, substance use, behavioural disengagement, and self-blame. Sample items from the adaptive and maladaptive subscales include “I’ve been accepting the reality of the fact that it has happened” and “I’ve been using alcohol or other drugs to make myself feel better”, respectively. Participants choose a response on a 4-point scale that ranges from “I haven’t been doing this at all” (1) to “I’ve been doing this a lot” (4). Scores range from 8 to 32 for the adaptive subscale and from 6 to 24 for the maladaptive subscale. Higher scores represent coping strategies that are used more often. The internal consistency in the current study for the adaptive and maladaptive subscales was α = .75 and α = .69, respectively. This falls below coefficients reported for adaptive (α = .82) and maladaptive (α = .79) in previous research (48).

Perceived social support 
Perceived social support was measured using the Multidimensional Scale of Perceived Social Support (MSPSS) (28). The MSPSS is a 12-item self-report scale regarding level of support from friends and family, and significant others. A sample item is “I get the emotional help and support I need from my family”. Respondents rate their agreement with each statement on a 7-point scale that ranges from “very strongly disagree” (1) to “very strongly agree” (7).  A total score can be calculated which ranges from 12 to 84, with higher scores indicating higher perceived social support. A validation study demonstrated good internal consistency for the total score (α = .88) (28). The internal consistency in the present study was excellent (α = .94). 
 
Positive appraisal of caregiving role 
Positive appraisal of the caregiving role was measured using the Positive Aspects of Caregiving Scale (PACS) (49). The PACS is a nine-item scale that places emphasis on positive psychological and emotional states relating to the experience of the caregiving role. Sample items include “providing help to the care-recipient has made me feel strong and confident” and “providing help to the care-recipient has made me feel needed”. Participants make a response using a 5-point scale ranging from “disagree a lot” (1) to “agree a lot” (5). The total score ranges from 9 to 45 with higher scores indicating a more positive appraisal of the caregiving role.  The internal consistency has been reported as good in Alzheimer’s Disease (α = .89) (49) and acquired brain injury (α = .82) (31) caregiver populations. The internal consistency in the current study was also good with a Cronbach’s alpha coefficient of .89. 

Caregiver wellbeing
Psychological wellbeing was measured using the Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) (23). The WEMWBS is a 14-item self-report questionnaire that captures an individual’s positive affect, positive functioning, and satisfaction in interpersonal relationships. A sample item is “I’ve been feeling good about myself”. Participants respond on a 5-point scale ranging from “none of the time” (1) to “all of the time” (5). Scores range from 14 to 70, with higher scores indicating a higher level of psychological wellbeing. In a validation study, the scale had a good reported internal consistency (α = .89). The Cronbach’s alpha coefficient for the WEMWBS in the present study was .93.

Subjective caregiver burden
Subjective caregiver burden was measured using the Short Form Zarit Burden Interview (ZBI-12) (50). This is a 12-item self-report questionnaire which measures a caregiver’s evaluation how often they feel stressed and strained due to carrying out the caregiving role. A sample item is “do you feel you don’t have as much privacy as you would like, because of your relative?”. Participants respond using a 5-point scale from “never” (0) to “nearly always” (4). Scores for the ZBI-12 range from 0 to 48 with higher scores indicating a higher level of subjective caregiver burden.  The ZBI-12 has been found to have good internal consistency (α = .89) in an acquired brain injury caregiving population (51). The Cronbach’s alpha coefficient in the current study was lower at .79.
					
Procedure 
The current research study was approved by the Staffordshire University ethics committee (Appendix B). Participants took part in the study by completing questionnaires on www.qualtrics.com via a web-link that was provided in the study advert (Appendix C). Individuals were first directed to an initial section where a definition of TBI was provided (Appendix D). Participants were asked to confirm that they care for an individual with this condition. Individuals, who did not confirm this, were re-directed to an end screen and were not able to progress. Individuals, who did confirm this, progressed to a participant information section where they were informed about their rights as participants, that participation was voluntary, that their responses would be anonymous, and the potential negative consequences of taking part (Appendix E). All participants provided informed consent in this section by clicking an ‘I agree’ response to all statements (appendix F). Participants then progressed onto a survey section on background and demographic information relating to themselves and the person they provide care for. Following this, participants were asked to complete seven standardised questionnaires (PCRS-R, PACS, WEMWBS, ZBI-12, brief COPE, MSPSS, and the AHS), which took around 25-30 minutes to complete. At the end of the study, participants were provided with debrief information and were able to download this in a Microsoft Word-format, directly from www.qualtrics.com, if they wished. Participants were not provided with any incentive (financial or otherwise) to take part in the study. 

Results

Data analysis and assumptions
All analyses were conducted using the IBM SPSS Statistics for Windows, Version 26.0 (52). Initially, all variables were screened for normality (no significant violations were found) and the data was checked to confirm that the assumptions for the multiple regression method had been met. There was no indication of multicollinearity between the variables as no pair of variables was highly correlated (>.80) and VIF and Tolerance values were within normal limits. Analysis of residuals indicated that for both regression analyses, residuals were not highly correlated, were normally distributed on a P-P plot, and randomly distributed in a scatter graph (Appendix I). With regards to extreme cases, Cook’s Distance values were within normal limits (< 1). Case wise diagnostics, however, identified five cases (6%) of the regression model for caregiver wellbeing with a standard residual above 2, with none above 3. This is only slightly above the typically accepted level of 5% and thus no action to deal with influential points was taken. Only three cases (3.6%) had a standardised residual above the value of 2, and none above 3, in the regression model for subjective caregiver burden. A correlational analysis was conducted on the nine variables in the study, including seven predictor (age, care-recipient functional ability, adaptive coping, maladaptive coping, perceived social support, positive appraisal of caregiving, and hope) and two criterion (positive psychological wellbeing and subjective caregiver burden) variables using a Pearson’s Product-Moment test. Two separate multiple regression analyses were then conducted using the enter regression method.

Correlation analysis 
The relationships between the nine variables in the study were initially tested via correlational analysis (Table 2). There was a significant and strong negative correlation between subjective burden and positive wellbeing (r = -.64, p <.01). Use of maladaptive coping strategies was also moderately and negatively correlated with positive wellbeing (r = -.41, p<.01). Positive wellbeing showed a significant and positive moderate correlation with positive appraisal of caregiving (r = .47, p < .01), caregiver hope (r = .46, p < .01) and use of adaptive coping (r = .42, p < .01). There was also a significant and strong positive correlation between perceived social support and positive wellbeing (r = .60, p < .01). Care-recipient functional ability showed a positive weak correlation with positive wellbeing (r = .19, p< .05), whereas caregiver age was not a significant correlate of wellbeing.

A significant moderate positive association was found between subjective caregiver burden and use of maladaptive coping (r = .41, p < .01). Higher subjective caregiver burden was also weakly correlated with lower care-recipient functional ability (r = - .27, p <.01). Subjective caregiver burden had significant and negative moderate correlations with positive appraisal of caregiving (r = -.51, p < .01) and perceived social support (r = -.48, p < .01), along with a weak correlation with hope scores (r = .33, p < .01). Participant age and use of adaptive coping strategies were not significantly associated with subjective caregiver burden scores.















Table 2: Correlation matrix of the nine variables measured in the study
	Measure 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1. Positive wellbeing (WEMWBS)
	-
	
	
	
	
	
	
	
	

	2. Subjective caregiver burden (ZBI-12)
	-.64**
	-
	
	
	
	
	
	
	

	3. Adaptive coping (briefCOPE)
	.42**
	-.13
	-
	
	
	
	
	
	

	4. Maladaptive coping (briefCOPE)
	-.41**
	.41**
	-.01
	-
	
	
	
	
	

	5. Care-recipient functional ability (PCRS-R)
	.19*
	-.27**
	.17
	.04
	-
	
	
	
	

	6. Positive appraisal of caregiving (PACS)
	.47**
	-.51**
	.25*
	-.27**
	.09
	-
	
	
	

	7. Perceived social support (MSPSS)
	.60**
	-.48**
	.42**
	-.20*
	.16
	.39**
	-
	
	

	8. Hope (AHS)
	.46**
	-.33**
	.27**
	-.20*
	.08
	.33**
	.33**
	-
	

	9. Age
	.16
	-.05
	-.17
	-.21*
	-.12
	-.07
	-.03
	-.02
	-


Abbreviations: WEMWBS – Warwick-Edinburgh Mental Wellbeing Scale; ZBI-12 – Zarit Burden Interview – 12 item; brief COPE – brief Coping Orientations to Problems Experienced; PCRS-R - Patient Competency Rating Scale – Relatives form; PACS – Positive Aspects of Caregiving Scale; MSPSS – Multidimensional Scale of perceived Social Support; AHS – Adult Hope Scale. *Indicates correlation is significant at .05, **indicates correlation is significant at .01 

Positive psychological wellbeing
The results show that the overall regression model was significant, F (7, 76) = 15.64, p < .001 (Table 3). The model accounted for 59% of the total variance in wellbeing scores, 55.2% when adjusted. In order of their relative contribution, higher levels of perceived social support (MSPSS; β = .337, p < .001), hope (AHS; β = .198, p < .05), use of adaptive coping (β = .188, p < .05), higher caregiver age (β = .180, p < .05), and more positive appraisal of caregiving (PACS; β = .168, p < .05) significantly predicted higher positive psychological wellbeing scores. Use of maladaptive coping strategies was also found to significantly predict lower levels of positive psychological wellbeing (β = -.221, p < .01). Only care-recipient functional ability (PCRS-R) was not a significant predictor of caregiver wellbeing. The analysis was re-run with PCRS-R scores removed in order to improve the precision of the model. The model remained significant, F (6, 77) = 17.68, p < .001, and explained 57.9% of the variance in wellbeing scores, and 54.7% when adjusted (Table 4). 

Table 3: Multiple regression analysis – positive psychological wellbeing (WEMWBS).
	Variable 
	B
	SE B
	β
	sig

	(Constant)
	3.217
	8.162
	
	.695

	Age 
	.166
	.071
	.180
	.022

	Care-recipient functioning 
	.058
	.041
	.106
	.162

	Adaptive Coping
	2.081
	.931
	.188
	.028

	Maladaptive Coping 
	-2.526
	.912
	-.221
	.007

	Perceived Social Support 
	2.193
	.572
	.337
	.000

	Positive appraisal of caregiving 
	.194
	.097
	.168
	.049

	Hope
	.189
	.077
	.198
	.017


Note. R2 = .590, adjusted R2 = .552, F (7, 76) = 15.64, p < .001. 
Abbreviations: B - unstandardised beta co-efficient; SE - standard error; β - standardised beta coefficient; sig - significance level.	


Table 4: Multiple regression analysis – positive psychological wellbeing (WEMWBS) without non-significant predictor (care-recipient functional ability).

	Variable 
	B
	SE B
	β
	sig

	(Constant)
	7.199
	7.709
	
	.353

	Age 
	.158
	.071
	.171
	.029

	Adaptive coping
	2.199
	.934
	.199
	.021

	Maladaptive coping 
	-2.467
	.917
	-.215
	.009

	Perceived social support 
	2.273
	.573
	.350
	.000

	Positive appraisal of caregiving 
	.197
	.098
	.170
	.048

	Hope
	.190
	.078
	.200
	.017


Note. R2 = .579, adjusted R2 = .547, F (6, 77) = 17.68, p < .001. 
Abbreviations: B - unstandardised beta co-efficient; SE - standard error; β - standardised beta coefficient; sig - significance level.	




Subjective caregiver burden
The regression model (Table 5) was significant, F (7, 76) = 10.16, p < .001, and explained 48.4% of the total variance in subjective burden (43.6% when adjusted). In order of their relative contribution, higher levels of positive appraisal of caregiving (PACS; β =  -.315, p < .01), perceived social support (MSPSS; β = -.293, p < .01), and lower care-recipient ability (PCRS-R; β = -.221, p < .05) were significant predictors of lower caregiver burden. Use of maladaptive coping strategies also significantly precited higher caregiver burden (β = .254, p < .01). 
The analysis was re-run without the variables that were not significant predictors (caregiver age, adaptive coping, and hope) in order to improve the precision of the model. The model remained significant, F (4, 79) = 16.93, p < .001, and accounted for 46.2% of the variance in subjective burden scores, and 43.4% when adjusted (Table 6).

Table 5: Multiple regression analysis – subjective caregiver burden (ZBI-12).

	Variable 
	B
	SE B 
	β
	sig

	(Constant)
	37.839
	7.016
	
	.000

	Age 
	-.026
	.061
	-.037
	.667

	Care-recipient functioning
	-.092
	.035
	-.221
	.011

	Adaptive coping
	1.133
	.801
	.134
	.161

	Maladaptive coping 
	2.227
	.784
	 .254
	.006

	Perceived social support 
	-1.457
	.492
	-.293
	.004

	Positive appraisal of caregiving 
	-.279
	.084
	-.315
	.001

	Hope
	-.074
	.066
	-.102
	.267


Note. R2 = .484, adjusted R2 = .436, F (7, 76) = 10.16, p < .001. Abbreviations: B - unstandardised beta co-efficient; SE - standard error; β - standardised beta coefficient; sig - significance level.








Table 6: Multiple regression analysis – subjective caregiver burden (ZBI-12) without non-significant predictors (hope, age, and adaptive coping). 

	Variable 
	B
	SE B 
	β
	sig

	(Constant)
	36.735
	4.659
	
	.000

	Care-recipient functioning
	-.086
	.035
	-.207
	.016

	Maladaptive coping 
	2.498
	.757
	-.285
	.001

	Perceived social support 
	-1.312
	.454
	-.264
	.005

	Positive appraisal of caregiving 
	-.280
	.081
	-.316
	.001


Note. R2 = .462, adjusted R2 = .434, F (4, 79) = 16.93, p < .001. Abbreviations: B - unstandardised beta co-efficient; SE - standard error; β - standardised beta coefficient; sig - significance level.


Discussion

The study met its objective of gaining an understanding of how several external and internal resources contribute to both subjective caregiver burden and positive psychological wellbeing for caregivers of an individual with a TBI. The specific hypotheses of the study were that higher (i) care-recipient functional ability, (ii) caregiver age, (iii) positive appraisal of caregiving, (iv) adaptive coping, (v) hope, (vi) perceived social support, along with (vii) lower levels of maladaptive coping would significantly predict higher positive psychological wellbeing  (hypothesis 1) and lower levels of subjective caregiver burden (hypothesis 2). The results indicated that both hypotheses were partially supported, although the contributions of each predictor varied across the two outcomes. For subjective caregiver burden, only care-recipient functional ability, maladaptive coping, perceived social support and positive appraisal of caregiving emerged as significant predictors, but not hope, age or adaptive coping. As for positive psychological wellbeing, all the variables entered, except for care-recipient functional ability, emerged as significant predictors.

The PCRS-R used in this study captures various aspects of a person’s functioning including cognitive, activities of daily living, and interpersonal skills, along with emotional lability. With difficulties in these areas, care-recipients are likely to require additional support (53), and so it is perhaps unsurprising that lower functional ability predicted higher caregiver burden (as the caregiving demand would likely be greater). This finding is consistent with previous studies that have shown a significant association between lower PCRS-R scores and higher subjective caregiver burden (40, 54). Lower care-recipient functional ability did not have a significant impact on overall positive wellbeing in the study, however. One possible interpretation of this is that both high subjective caregiver burden and positive wellbeing can co-occur in the presence of substantial caregiving demand (i.e. low care-recipient functioning), which would be consistent with the two-factor models of caregiver wellbeing (16-18). Further, it is interesting to note that three factors that may be modifiable to certain extent (i.e. perceived social support, positive appraisal of caregiving and maladaptive coping) had a greater impact on caregiver burden than the caregiving demand itself (which is often unchangeable). This stresses the relative importance of resources and the support caregivers received in the current study.

Amongst other predictors in the regression models, higher caregiver age was also found to be a significant, but relatively weak, predictor of higher positive wellbeing, but not subjective caregiver burden. These results are broadly consistent with previous studies that found a significant association between older caregiver age and general psychological distress using the Brief Symptom Inventory (41), but not with perceived burden (27, 55). The findings are also in line with results from studies on wellbeing in the general population. Despite advancing age being associated with an increase in physical health problems and reduced income, research has indicated that psychological wellbeing generally increases after middle age (56, 57). Carstensen et al. (58) proposed socio-emotional selectivity theory, which posits that, as people become older, they are increasingly aware of their mortality and are more motivated to focus on investing in the few relationships with others that are emotionally meaningful to them. It is possible that this was also the case for older caregivers in the current study, although this is only speculative. Despite the findings being consistent with broader wellbeing research, this theory would not explain why age did not have a significant impact on subjective caregiver burden. It might be expected that forming emotionally deeper relationships with others would also help to mitigate against caregiver stress. More research would be needed to explore possible reasons the differential impact of age on these outcome variables. However, it is important to reiterate that it was only a relatively weak predictor of wellbeing in this study.   

Maladaptive coping (e.g. self-blame, denial, and venting) was revealed to be a consistently strong predictor across both regression models. This coping style was, comparatively, a stronger predictor of higher levels of subjective burden than it was for lower levels of positive psychological wellbeing. Use of adaptive coping (e.g. acceptance, humour and planning) was a weaker but significant predictor of higher positive psychological wellbeing but did not significantly predict subjective caregiver burden. Previous research has found that use of emotion-focused and problem-focused coping is significantly associated with lower and higher levels of subjective caregiver burden, respectively (24-27). Due to differences in measurement tools and conceptualisations of coping in caregiver research (59), it is difficult to make valid comparisons with past studies with much confidence. However, there is some level of overlap between adaptive and problem-focused coping (e.g. planning and active coping strategies), and maladaptive and emotion-focused coping (e.g. avoidance strategies). The findings in the current study are, therefore, arguably broadly consistent with the aforementioned studies regarding emotion-focused coping (25-27), but not problem-focused coping (24). Overall, use of maladaptive coping may be particularly detrimental for caregivers’ psychological wellbeing, but especially for their perceived level of caregiver burden. Adaptive coping did not appear to be an effective strategy for managing caregiving stress (i.e. burden) for participants in the study. This may partly be due to the fact that adaptive coping includes problem-focused strategies which may not be helpful in the caregiving role because many of the difficulties are chronic and it might not, therefore, be possible to directly change the source of the stress.  

Higher perceived social support was a consistently strong predictor of both lower subjective burden and higher positive psychological wellbeing. The finding is consistent with several previous studies that have found a significant association between higher perceived social support and higher subjective caregiver burden (25-27, 40, 41, 60). Moreover, the present study extends previous research by showing that perceived social support is also a significant (and relatively stronger) predictor of positive psychological wellbeing based on the current study, indicating its potential importance. From a theoretical perspective, it has been proposed that the perception of a sufficient amount of social support has a ‘buffering’ effect against stress (i.e. caregiving burden) and therefore contributes to overall wellbeing (41). The current findings demonstrate that perceived social support may both ‘buffer’ caregiver stress, but also directly contribute to the positive psychological wellbeing of caregivers of an individual with TBI. Further investigation of this, using techniques such as mediation analysis, would need to be undertaken to explore this, however. 

Positive appraisal of caregiving was found to be the strongest predictor of lower subjective caregiver burden, but was, conversely, the weakest predictor of higher positive psychological wellbeing. Given that both positive appraisal of caregiving and subjective burden relate to caregiving (and appraisals) specifically, and positive psychological wellbeing is a more global measure, these findings are perhaps unsurprising. These results are broadly consistent with other studies in the TBI literature. Two previous papers (31, 32) found that higher satisfaction with caregiving was significantly associated with higher quality of life (r = .22 to r = .31, across studies) and lower subjective burden (r = .28 to r = .37, across studies). Interestingly, the correlation between positive appraisal of caregiving and (i) subjective burden and (ii) positive psychological wellbeing was higher (r = .51 and r = .47, respectively) in this current study. The different tools used to measure positive appraisal of caregiving and the different outcome measures considered (positive psychological wellbeing versus QOL) may account for these differences. The findings are also consistent with research in the dementia literature that has found that greater endorsement of the positive aspects of caregiving is associated with reduced caregiver burden (18, 29), self-reported levels of depression (61, 62), and negative affect (30). To the researcher’s knowledge, this is the first study to examine positive appraisal of caregiving as a predictor of positive psychological wellbeing in the context of TBI. From a theoretical perspective, the results are in keeping with two-factor models of caregiver wellbeing (16-18) as they suggest that a positive appraisal of caregiving can lead the caregiver to experience positive emotional states. It is important to state, however, that although it was a significant predictor, there were many other factors that were stronger predictors of positive psychological wellbeing (including perceived social support, hope, adaptive and maladaptive coping, and age). 

Higher levels of caregiver hope significantly predicted positive psychological wellbeing, which represents a novel finding in the TBI literature. This is, however, consistent with previous studies that have found a higher level of hope is significantly associated with lower levels of distress for mothers who care for children with chronic illnesses (38), and with higher levels of positive affect for caregivers of an individual with Multiple Sclerosis (39). Hope was not a significant predictor of subjective burden, however. It may be useful for caregivers to make goals and plan the pathways to meet these in everyday situations that are not necessarily related to caregiving. In a similar way to adaptive coping, goal-planning may not always be feasible or useful in a caregiving context where the situation often cannot be changed. However, it should be noted that, although it was not a significant predictor, higher hope was significantly (but weakly) correlated with reduced subjective caregiver burden in the study. This is broadly comparable to correlations found between these variables in studies with other populations of caregivers (38, 63).

Clinical implications
Replication of the findings is necessary before firm conclusions about the clinical implications can be made. Despite this, it is useful to begin to consider what the clinical implications may be. The findings provide further support for the importance of making sure caregivers feel supported by other people in their lives. Increased social support could come in both professional and non-professional forms. For example, professional support could range from more regular check-ups with clinicians in rehabilitation services to formal psychological therapy (1:1 or group based). Non-professional support may also be useful in the form of community support groups and, perhaps, respite care if this is available. Further, professionals who work with service users with TBI and their caregivers in the rehabilitation period (e.g. nurses and clinical neuropsychologists) may be able to gain a more comprehensive understanding of the caregiving experience by enquiring about their methods of coping, social support, hope, satisfaction in the role, and positive psychological wellbeing. This would help clinicians to move away from a focusing predominantly on caregiver burden. Moreover, three of the variables in the present study (hope, positive appraisals of caregiving, and coping style) represent personal resources that may be amenable to psychological intervention. For example, caregivers who are having particular difficulty could explore their current ways of coping with a psychological therapist and focus on reducing maladaptive coping strategies (e.g. denial, self-blame, and substance use). As hope may contribute to caregivers’ overall wellbeing, it may also be a potential target for psychological intervention. Previous hope-based interventions have been described and involve identifying meaningful goals and planning routes to meet these (64-66). Further, Acceptance and Commitment Therapy (67) may be beneficial both by helping caregivers to develop acceptance of what is often an unchangeable situation, but also by focusing on the caregiver’s values. The positive appraisals of the caregiving role in this study related to perceived benefits such as being satisfied in the role, feeling appreciated and strengthening relationships with others. These are likely to reflect the caregiver’s overarching values (e.g. love, compassion and family relations). As ACT is values-focused, it may be a particularly useful approach to help caregivers identify values that are important to them and to consider ways of living to uphold these (68).

Limitations
There are several potential limitations of the present study which should be considered when examining its findings. Firstly, the study had a final sample size of 84 participants, which falls below the desired sample size recommended in the power calculation (n = 103). One of the reasons for the smaller than expected sample size relates to participant drop-out in the study. This may be explained by the relatively high questionnaire burden. Comparison of the characteristics of participants who dropped-out versus those who remained in the study did not reveal any obvious differences, however. Although there is an over-representation of females in the caregiving population, the percentage of female participants (94%) was higher in this study than in previous studies (e.g. ranging from 71.7 to 77% female) (27, 40, 41). The small, and predominantly female, sample impacts on the extent to which the results of the current study can be generalised to the population. Further, there are some caveats relating to conducting the study online. There was no means of confirming that participants were in fact caregivers for an individual with a TBI. The study is, therefore, reliant on participants’ self-report. It should be noted, however, that there was no incentive to take part and so it is unlikely that individuals, who were not caregivers, would want to participate. Moreover, the cross-sectional nature of the study means that it is not possible to establish casual relationships between the variables tested or the direction of these relationships. For example, it might be that increased subjective burden leads caregivers to adopt maladaptive coping strategies, rather than maladaptive coping strategies leading to increased burden. Lastly, as previously noted, the internal consistency of the subscales of the brief COPE were lower than in previous research (48), which may undermine the validity of the results regarding coping. 

Future research 
Predictors of higher positive psychological wellbeing and lower subjective burden should be further considered in future research. Just over half of the variance in positive psychological wellbeing, and under half in subjective burden, was explained by the predictors in the current study, suggesting there are other important factors that will contribute to these. Future research could also include other personal resources such as higher levels of self-efficacy, self-esteem and optimism which have been shown to be significantly associated with higher QOL, life satisfaction and wellbeing in dementia caregivers (69). Higher self-efficacy has also been shown to predict lower levels of burden in this population (70). With regards to hope, future researchers could consider investigating which of the two components of hope (agency and pathways thinking) makes the largest contribution to positive wellbeing for caregivers. For example, it was found that only the agency subscale score of the AHS was significantly associated with general psychological wellbeing in a sample of caregivers of an individual with Multiple Sclerosis (39). Due to the already large number of variables in the current study, only the total score was considered. However, such research in this population may elucidate which aspect of hope may be particularly important to target via psychological intervention (or whether they are equally important).
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Appendix C: Study advert

CAREGIVERS FOR AN INDIVIDUAL WITH A TRAUMATIC BRAIN INJURY WANTED FOR ONLINE RESEARCH STUDY
[image: ]
I am a Trainee Clinical Psychologist at Staffordshire University who is looking for caregivers of individuals with a Traumatic Brain Injury (TBI) to participate in an online doctoral research study. The study aims to investigate which factors (including social support, hope, coping style, and satisfaction with caregiving role) are related to improved psychological wellbeing in caregivers of an individual with a TBI. The findings could help to inform psychological interventions that may help caregivers manage everyday stresses. 

Project title: Predictors of positive psychological wellbeing for informal caregivers of an individual with a TBI.  

Specifically, I am looking for caregivers who are: 
· 18 years of age or older
· Informal caregivers (not paid for the role)
· Able to understand English
· Supporting an adult individual with a Traumatic Brain Injury (not other neurological conditions such as stroke, Parkinson’s Disease, or Multiple Sclerosis) that would meet the definition below:  

TBI definition: TBI occurs when there is contact from an external force to the head (e.g. due to a car accident, a fall, or assault) that can result in a change in the brain’s functioning and lasting physical, cognitive and emotional problems for the individual.

[image: ]You will be asked to complete online questionnaires that are expected to take around 25 minutes to complete. The questions in the survey will be about your own wellbeing, your feelings of hope (in general), how you cope with stress, your feelings about caregiving, how well supported you feel by other people in your life, as well as how well the person you care for is able to do certain things after their injury (e.g. remember things and take care of themselves).
 
If you are interested in taking part in the study and meet the participant criteria above, please click the website link below to find more information about the study and to take part:
[Qualtrics link here]

The principal investigator for this study is Callum Furniss (Trainee Clinical Psychologist). If you have any questions about the project, please send these by email to f024116h@student.staffs.ac.uk

Thank you for taking the time to read this advert
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Appendix E: Participant Information sheet


Title of study

Predictors of positive psychological wellbeing of informal caregivers for an individual with a Traumatic Brain Injury (TBI)

Invitation Paragraph

My name is Callum Furniss and I am a Trainee Clinical Psychologist who is studying at Staffordshire University. I would like to invite you to participate in this study which forms part of my doctoral research. Before you decide whether you want to take part, it is important for you to understand why the research is being done and what your participation will involve. Please take time to read the following information carefully and discuss it with others if you wish. Ask me, using the details at the end of this section, if there is anything that is not clear or if you would like more information.

What is the purpose of the study?

Traumatic Brain Injury (TBI) sufferers can experience lasting cognitive (e.g. memory difficulties), emotional (e.g. difficulty controlling temper), and behavioural (e.g. impulsivity) consequences and may require support from an informal caregiver. Previous research has found that caring for an individual with a TBI can be a stressful experience and can lead to increased feelings of anxiety and depression. This project aims to study factors that are related to more positive outcomes for caregivers. These are sometimes called ‘protective factors’ as they protect individuals against emotional distress. I plan to study whether social support, hope, and thoughts/beliefs about the caregiving role along with more frequent use of adaptive coping (managing the problem directly) are related to improved levels of wellbeing for caregivers of an individual with a TBI.

Why have I been invited to take part?

I have advertised on social media pages/websites that are related to acquired brain injury because I would like to specifically recruit caregivers of an individual with a TBI to the study and you meet the following criteria. You are:

· 18 years of age or older
· An Informal caregiver (not paid for the role)
· Able to understand English
· Supporting an adult individual with a Traumatic Brain Injury (not other neurological conditions such as stroke, Parkinson’s Disease, or Multiple Sclerosis). 

What will happen if I take part?

You will first be asked to provide some information about yourself (age, gender, relationship to care-recipient and whether you are living with them) and about the person you provide care for (their age, gender, time since their injury and cause of injury). 

The questions in the survey will be about your own wellbeing, your feelings of hope (in general), stress related to caregiving, how you cope with stress, your feelings about caregiving, how well supported you feel by other people in your life, as well as how well the person you care for is able to do certain things after their injury (e.g. remember things and take care of themselves). The questionnaires consist of several statements and you will be asked to provide a response that indicates how much you agree with each statement by clicking one of the response options (e.g. ‘strongly disagree’ or ‘agree’). The questionnaires are expected to take around 25 minutes to complete.	

Example questions/statements: 

(1) “I get the emotional help and support I need from my family”
(2) “Providing help to the care-recipient has made me feel appreciated”
(3) “I meet the goals that I set for myself”

Do I have to take part?

No. Participation is completely voluntary. You should only take part if you want to and choosing not to take part will not disadvantage you in anyway. Once you have read the information sheet, please contact us if you have any questions about the study. If you decide to take part, you will be asked to indicate your consent by reading and confirming some statements in the section below. 

What are the possible risks of taking part?

The potential risks of taking part in this study are expected to be minimal. However, there are some questions in the survey that relate to your wellbeing and the care-recipient’s (the person you care for) condition which could cause some discomfort or distress. You can choose not to answer questions if you do not wish to, and you can end your participation at any point in the study by simply closing this Qualtrics link. If you feel that you would be negatively affected, it is recommended that you do not take part. A list of helpful services/charities that provide information and support for caregivers of a person with a TBI and mental health charities are provided at the end of this section and in the debrief section (that will be accessible at the end of the survey) if you feel you need further support. If you do decide to end the study early and wish to see the debrief form (which states our expected findings along with support information) you can request one by emailing f024116h@student.staffs.ac.uk.

What are the possible benefits of taking part?

There is unlikely to be significant personal benefits of taking part in this study. However, you may have the opportunity to contribute to the understanding of factors that are related to caregivers’ positive psychological wellbeing which may help caregivers manage day-to-day caregiving stress.

Data handling and confidentiality

Your data will be processed in accordance with the data protection law and will comply with the General Data Protection Regulation 2016 (GDPR).

All the data you provide in this study will be anonymous; others will not be able to identify you based on the data you provide. You will not be asked to provide any personal information such as your name or address. Your responses to the survey and consent form will be stored on the www.qulatrics.com online storage system on a password protected account. Once data collection has ended, the data and your consent form (in one electronic file) will be downloaded from www.qualtrics.com and exported an excel spreadsheet which will be stored in a secure file on the Staffordshire university computer system. Only my academic supervisor (Dr Helen Scott) and I will have access to the data you provide. Your questionnaire data will be analysed, along with other participant’s data, and a report will be written on the study’s findings. No one will be able to identify you from the data in the report. Your study data will be stored securely for 10 years at Staffordshire University. After this time, your data and consent forms will be destroyed.

Data Protection Statement

The data controller for this project will be Staffordshire University. The University will process your data for the purpose of the research outlined above. You will be asked to provide your consent (below) to continue with the study and provide permission for your data to be collected in this study. You will not be asked to provide any personal information and therefore you will not be identifiable from the data you provide. 

What if I change my mind about taking part?

You can end your participation in the study at any time by closing the www.qualtircs.com link on your electronic device. At the start of the survey you will be assigned a unique participant ID (generated automatically by Qualtrics) which you will be asked to make a note of. Please keep a note of this number as you will not be able to withdraw your data if you do not have this. If you decide you want to withdraw your data once you have completed the questionnaires, you can do so by emailing f024116h@student.staffs.ac.uk with your assigned ID number up until the point where the data will be analysed (15th January 2019). After this period, data can no longer be withdrawn as this is when the data will be analysed for the study report. 

What will happen to the results of the study?

The study report will be written up and submitted to the university as part of an assignment for the Doctorate in Clinical Psychology. The report will also be submitted to a scientific journal with the potential for it to be published. The study results may also be presented at conferences in the future. No one will be able to identify you from the data in the report or in presentations at possible future conferences. 

Who should I contact for further information?

If you have any questions or require more information about this study, please contact me using the following contact details: Callum Furniss (Trainee Clinical Psychologist) – f024116h@student.staffs.ac.uk

What if I have further questions, or if something goes wrong?
  
If this study has harmed you in any way or if you wish to make a complaint about the conduct of the study you can contact the study supervisor, Dr Helen Scott (Telephone: +44 (0)1782 294021 Email: h.scott@staffs.ac.uk), or the Chair of the Staffordshire University Ethics Committee for further advice and information. 

For participants who experience any discomfort from taking part in the study, helpful websites and helplines for caregivers and mental health are provided below


















Useful websites that provide information about Traumatic Brain Injury

· Headway - https://www.headway.org.uk/about-brain-injury/individuals/caring/

· Brain and Spine - https://www.brainandspine.org.uk/

· Brain Injury Rehabilitation Trust  - https://www.thedtgroup.org/brain-injury 

Local Headway support groups for caregivers 

www.headway.org.uk/in-your-area.aspx

Confidential helplines that can provide information, advice and support

· Headway - Tel: 0808 800 2244 | Email: helpline@headway.org.uk

· Brain and Spine - Tel: 0808 808 1000 | Email: helpline@brainandspine.org.uk 

Mental Health Charities 

· MIND - https://www.mind.org.uk/ |  Infoline (helpline): 0300 123 3393 | Email info@mind.org.uk
 
· Samaritans – www.samaritans.org.uk | confidential helpline: 116 123 (open 24-hours)











































Appendix F: Consent section 
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Appendix G: Stage at which participants dropped out




	Last section/questionnaire completed
	Number of individuals
	Percentage of incomplete cases

	Did not progress to consent section
	97
	69.8%

	Consent section
	18
	12.9%

	Demographic questionnaire
	9
	6.5%

	PCRS-R (1)
	4
	2.9%

	PACS (2)
	2
	1.4%

	WEMWBS (3)
	4
	2.9%

	Brief COPE (4)
	0
	n/a

	ZBI-12 (5)
	1
	.7%

	MSPSS (6)
	4
	2.9%




































Appendix H: Characteristics of the caregivers who did not complete all the questionnaires 

Characteristics of the caregivers
	Age

	Mean
	45.54

	SD
	11.35

	Range
	27-66

	Gender

	Female
	22 (91.7%)

	Male
	2 (8.3%)

	Relationship to care-recipient

	Parent
	5 (20.8%)

	Partner/spouse
	14 (58.3%)

	Son/daughter
	2 (8.3%)

	Other
	3 (12.5%)

















Care-recipient characteristics
	Age

	Mean
	43.79

	SD
	14.15

	Range
	21-76

	Gender

	Male
	18 (75%)

	Female
	6 (25%)

	Method of injury

	Road Traffic Accident
	12 (50%)

	Fall
	4 (16.7%)

	Assault
	2 (8.3%)

	Other
	6 (25%)

	Years since injury

	Mean
	5.06

	SD
	5.55

	Range
	<1-21 years

















Appendix I: SPSS output for Regression analyses 


Multiple regression: positive psychological wellbeing (imputed dataset)

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	1
	.768a
	.590
	.552
	6.72877
	2.210

	a. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, ADAPTIVE_TWI, PACS_Total_Score, MSPSS_Total_Score

	b. Dependent Variable: WEMWBS_Total_Score



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	4955.948
	7
	707.993
	15.637
	.000b

	
	Residual
	3441.004
	76
	45.276
	
	

	
	Total
	8396.952
	83
	
	
	

	a. Dependent Variable: WEMWBS_Total_Score

	b. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, ADAPTIVE_TWI, PACS_Total_Score, MSPSS_Total_Score




	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95.0% Confidence Interval for B
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	3.217
	8.162
	
	.394
	.695
	-13.039
	19.474
	
	
	
	
	

	
	Particpant's age
	.166
	.071
	.180
	2.345
	.022
	.025
	.307
	.156
	.260
	.172
	.911
	1.098

	
	PCR_Total_Score
	.058
	.041
	.106
	1.412
	.162
	-.024
	.139
	.194
	.160
	.104
	.949
	1.054

	
	ADAPTIVE_TWI
	2.081
	.931
	.188
	2.234
	.028
	.225
	3.936
	.417
	.248
	.164
	.762
	1.312

	
	Maladaptive_BCOPE
	-2.526
	.912
	-.221
	-2.771
	.007
	-4.342
	-.710
	-.407
	-.303
	-.203
	.851
	1.176

	
	MSPSS_Total_Score
	2.193
	.572
	.337
	3.833
	.000
	1.054
	3.333
	.602
	.402
	.281
	.696
	1.436

	
	PACS_Total_Score
	.194
	.097
	.168
	2.000
	.049
	.001
	.388
	.467
	.224
	.147
	.762
	1.313

	
	AHS_Total_Score
	.189
	.077
	.198
	2.445
	.017
	.035
	.343
	.463
	.270
	.180
	.820
	1.219

	a. Dependent Variable: WEMWBS_Total_Score



	Casewise Diagnosticsa

	Case Number
	Std. Residual
	WEMWBS_Total_Score
	Predicted Value
	Residual

	6
	-2.263
	16.00
	31.2303
	-15.23028

	7
	2.409
	69.00
	52.7923
	16.20771

	21
	2.428
	42.00
	25.6613
	16.33867

	49
	-2.180
	36.00
	50.6656
	-14.66562

	65
	-2.015
	20.00
	33.5588
	-13.55882

	a. Dependent Variable: WEMWBS_Total_Score
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Multiple regression: positive psychological wellbeing (original dataset)

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	1
	.771a
	.595
	.558
	6.64020
	2.255

	a. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, AdapativeCoping_BCOPE_TotalScore, PACS_Total_Score, MSPSS_Total_Score

	b. Dependent Variable: WEMWBS_Total_Score



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	4921.555
	7
	703.079
	15.946
	.000b

	
	Residual
	3351.016
	76
	44.092
	
	

	
	Total
	8272.571
	83
	
	
	

	a. Dependent Variable: WEMWBS_Total_Score

	b. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, AdapativeCoping_BCOPE_TotalScore, PACS_Total_Score, MSPSS_Total_Score



	Coefficientsa

	Model
	Unstandardized Coefficients
	
	t
	Sig.
	95.0% Confidence Interval for B
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	2.256
	8.054
	
	.280
	.780
	-13.784
	18.297
	
	
	
	
	

	
	Particpant's age
	.176
	.070
	.192
	2.510
	.014
	.036
	.315
	.165
	.277
	.183
	.911
	1.098

	
	PCR_Total_Score
	.061
	.040
	.114
	1.517
	.133
	-.019
	.142
	.200
	.171
	.111
	.949
	1.054

	
	AdapativeCoping
	2.098
	.919
	.191
	2.282
	.025
	.267
	3.929
	.418
	.253
	.167
	.762
	1.312

	
	Maladaptive_BCOPE
	-2.462
	.900
	-.217
	-2.736
	.008
	-4.254
	-.670
	-.405
	-.299
	-.200
	.851
	1.176

	
	MSPSS_Total_Score
	2.158
	.565
	.334
	3.823
	.000
	1.034
	3.283
	.601
	.402
	.279
	.697
	1.436

	
	PACS_Total_Score
	.194
	.096
	.169
	2.020
	.047
	.003
	.385
	.467
	.226
	.147
	.762
	1.313

	
	AHS_Total_Score
	.189
	.076
	.200
	2.483
	.015
	.037
	.341
	.464
	.274
	.181
	.820
	1.219

	a. Dependent Variable: WEMWBS_Total_Score




	Casewise Diagnosticsa

	Case Number
	Std. Residual
	WEMWBS_Total_Score
	Predicted Value
	Residual

	6
	-2.298
	16.00
	31.2566
	-15.25656

	7
	2.473
	69.00
	52.5758
	16.42417

	21
	2.494
	42.00
	25.4361
	16.56393

	49
	-2.176
	36.00
	50.4492
	-14.44919

	65
	-2.056
	20.00
	33.6511
	-13.65115

	a. Dependent Variable: WEMWBS_Total_Score
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Multiple regression: subjective caregiver burden (imputed dataset)

	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	1
	.695a
	.484
	.436
	5.78400
	1.733

	a. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, ADAPTIVE_TWI, PACS_Total_Score, MSPSS_Total_Score

	b. Dependent Variable: ZBI_recoded




	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2380.259
	7
	340.037
	10.164
	.000b

	
	Residual
	2542.550
	76
	33.455
	
	

	
	Total
	4922.810
	83
	
	
	

	a. Dependent Variable: ZBI_recoded

	b. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, ADAPTIVE_TWI, PACS_Total_Score, MSPSS_Total_Score




	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95.0% Confidence Interval for B
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	37.839
	7.016
	
	5.393
	.000
	23.865
	51.813
	
	
	
	
	

	
	Particpant's age
	-.026
	.061
	-.037
	-.432
	.667
	-.148
	.095
	-.054
	-.050
	-.036
	.911
	1.098

	
	PCR_Total_Score
	-.092
	.035
	-.221
	-2.608
	.011
	-.162
	-.022
	-.267
	-.287
	-.215
	.949
	1.054

	
	ADAPTIVE_TWI
	1.133
	.801
	.134
	1.415
	.161
	-.462
	2.728
	-.131
	.160
	.117
	.762
	1.312

	
	Maladaptive_BCOPE
	2.227
	.784
	.254
	2.841
	.006
	.666
	3.788
	.414
	.310
	.234
	.851
	1.176

	
	MSPSS_Total_Score
	-1.457
	.492
	-.293
	-2.961
	.004
	-2.436
	-.477
	-.477
	-.322
	-.244
	.696
	1.436

	
	PACS_Total_Score
	-.279
	.084
	-.315
	-3.335
	.001
	-.445
	-.112
	-.514
	-.357
	-.275
	.762
	1.313

	
	AHS_Total_Score
	-.074
	.066
	-.102
	-1.118
	.267
	-.207
	.058
	-.329
	-.127
	-.092
	.820
	1.219

	a. Dependent Variable: ZBI_recoded




	Casewise Diagnosticsa

	Case Number
	Std. Residual
	ZBI_recoded
	Predicted Value
	Residual

	38
	-2.055
	11.00
	22.8885
	-11.88848

	67
	-2.239
	21.00
	33.9503
	-12.95030

	73
	2.063
	47.00
	35.0689
	11.93111

	a. Dependent Variable: ZBI_recoded
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Multiple regression: subjective caregiver burden (original dataset)


	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	1
	.695a
	.483
	.436
	5.78444
	1.733

	a. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, AdapativeCoping_BCOPE_TotalScore, PACS_Total_Score, MSPSS_Total_Score

	b. Dependent Variable: ZBI_recoded



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2379.871
	7
	339.982
	10.161
	.000b

	
	Residual
	2542.939
	76
	33.460
	
	

	
	Total
	4922.810
	83
	
	
	

	a. Dependent Variable: ZBI_recoded

	b. Predictors: (Constant), AHS_Total_Score, Particpant's age, PCR_Total_Score, Maladaptive_BCOPE, AdapativeCoping_BCOPE_TotalScore, PACS_Total_Score, MSPSS_Total_Score






	Coefficientsa

	Model
	Unstandardized Coefficients
	
	t
	Sig.
	95.0% Confidence Interval for B
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	37.844
	7.016
	
	5.394
	.000
	23.871
	51.818
	
	
	
	
	

	
	Particpant's age
	-.026
	.061
	-.038
	-.435
	.665
	-.148
	.095
	-.054
	-.050
	-.036
	.911
	1.098

	
	PCR_Total_Score
	-.092
	.035
	-.221
	-2.608
	.011
	-.162
	-.022
	-.267
	-.287
	-.215
	.949
	1.054

	
	AdapativeCoping_BCOPE
	1.131
	.801
	.133
	1.412
	.162
	-.464
	2.726
	-.131
	.160
	.116
	.762
	1.312

	
	Maladaptive_BCOPE
	2.228
	.784
	.254
	2.843
	.006
	.667
	3.789
	.414
	.310
	.234
	.851
	1.176

	
	MSPSS_Total_Score
	-1.458
	.492
	-.293
	-2.964
	.004
	-2.437
	-.478
	-.477
	-.322
	-.244
	.697
	1.436

	
	PACS_Total_Score
	-.278
	.084
	-.315
	-3.331
	.001
	-.445
	-.112
	-.514
	-.357
	-.275
	.762
	1.313

	
	AHS_Total_Score
	-.074
	.066
	-.102
	-1.117
	.267
	-.207
	.058
	-.329
	-.127
	-.092
	.820
	1.219

	a. Dependent Variable: ZBI_recoded





	Casewise Diagnosticsa

	Case Number
	Std. Residual
	ZBI_recoded
	Predicted Value
	Residual

	38
	-2.055
	11.00
	22.8887
	-11.88866

	67
	-2.239
	21.00
	33.9495
	-12.94949

	73
	2.062
	47.00
	35.0737
	11.92629

	a. Dependent Variable: ZBI_recoded
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Appendix J: Measures

Adult Hope Scale (AHS)

Directions: Read each item carefully. Using the scale shown below, please select the number that best describes YOU and put that number in the blank provided.


1. = Definitely False
2. = Mostly False
3. = Somewhat False
4. = Slightly False
5. = Slightly True
6. = Somewhat True
7. = Mostly True
8. = Definitely True



___ 1. I can think of many ways to get out of a jam.
___ 2. I energetically pursue my goals.
___ 3. I feel tired most of the time.
___ 4. There are lots of ways around any problem.
___ 5. I am easily downed in an argument.
___ 6. I can think of many ways to get the things in life that are important to me.
___ 7. I worry about my health.
___ 8. Even when others get discouraged, I know I can find a way to solve the problem.
___ 9. My past experiences have prepared me well for my future.
___10. I’ve been pretty successful in life.
___11. I usually find myself worrying about something.
___12. I meet the goals that I set for myself.



Note. When administering the scale, it is called The Future Scale. The agency subscale score is derived by summing items 2, 9, 10, and 12; the pathway subscale score is derived by adding items 1, 4, 6, and 8. The total Hope Scale score is derived by summing the four agency and the four pathway items.






Positive Aspects of Caregiving Scale (PACS)
Some caregivers say that, despite all the difficulties involved in giving care to a family member with memory or health problems, good things have come out of their caregiving experience too. I’m going to go over a few of the good things reported by some care-givers. I would like you to tell me how much you agree or disagree with these statements. Please refer to the responses listed on this card. 

1. = Disagree a lot 
2. = Disagree a little
3. = Neither agree nor disagree
4. = Agree a little
5. = Agree a lot

Providing help to (care-recipient) has….
___ 1. Made me feel more useful
___ 2. Made me feel good about myself
___ 3. Made me feel needed
___ 4. Made me feel appreciated
___ 5. Made me feel important
___ 6. Made me feel strong and confident
___ 7. Enabled me to appreciate life more
___ 8. Enabled me to develop a more positive attitude toward life 
___ 9. Strengthened my relationships with others









BriefCOPE


1= I haven’t been doing this at all, 2= I’ve been doing this a little bit, 3= I’ve been doing this a medium amount, 4= I’ve been doing this a lot


___1. I’ve been turning to work my mind off things
___2. I’ve been concentrating my efforts on doing something about the situation I’m in
___3. I’ve been saying to myself “this isn’t real”.
___4. I’ve been using alcohol or other drugs to myself feel better.
___5. I’ve been getting emotional support from others.
___6. I’ve been giving up trying to deal with it.
___7. I’ve been taking action to try to make the situation better.
___8.  I’ve been refusing to believe that it has happened. 
___9. I’ve been saying things to let my unpleasant feeling escape.
___10. I’ve been getting help and advice from other people.
___11. I’ve been using alcohol or other drugs to help me get through it
___12. I’ve been trying to see it in a different light, to make it seem more positive.
___13. I’ve been criticizing myself.			
___14. I’ve been trying to come up with a strategy about what to do.
___15. I’ve been getting comfort and understanding from someone.
___16. I’ve been giving up the attempt to cope.
___17. I’ve been looking for something good in what is happening.
___18. I’ve been making jokes about it.	
___19. I’ve been doing something to think about it less, such as going to movies, watching TV, reading, daydreaming, sleeping, or shopping.
___20. I’ve been accepting the reality of the fact that it has happened.
___21. I’ve been expressing my negative	feelings.
___22. I’ve been trying to find comfort in my religion or spiritual beliefs.
___23. I’ve been trying to get advice or help from other people about what to do. 
___24. I’ve been learning to live with it.	
___25. I’ve been thinking hard about what steps to take.
___26. I’ve been blaming myself for things that happened.
___27. I’ve been praying or meditating.	
___28. I’ve been making fun of the situation.
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WEMWBS and ZBI-12

These measures are subject to copyright and cannot be distributed. Permission to use them in this project is provided below: 
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Executive Summary of Research
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Predictors of positive psychological wellbeing for informal caregivers of an individual with a Traumatic Brain Injury (TBI)

This report is an executive summary of a research project that is written for caregivers of an individual with a TBI, people who support them and anyone else who may be interested in the topic.

When preparing this report, a draft version was read by a service user who provided comments on how to improve the accessibility of the document. Certain changes (e.g. to technical phrases) were then made.
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Research by: Callum Furniss (Trainee Clinical Psychologist) & Dr Helen Scott (Research Director in Clinical Psychology), Staffordshire University

[image: Image result for staffordshire university]BACKGROUND TO THE RESEARCH 

Traumatic Brain Injury (TBI) occurs when an individual suffers a blow or jolt to the head (Menon et al., 2010). TBI is most commonly due to events such as a road traffic accident, a fall, or assault (Levin & Diaz-Arrastia, 2015). Many individuals with TBI experience various difficulties after their injury. This can include problems with their cognition (e.g. memory, attention and language), behaviour (e.g. irritability and impulsive beahviour) and regulating their emotions (e.g. having moods swings or becoming easily frustrated) (Nicholl & LaFrance, 2009). Due to this, many individuals who have had a TBI need to have some level of support from someone else. For many people, it is usually a family member who takes on this responsibility (Dikmen et al., 2003).

Caregiving for someone with a TBI can be difficult to adjust to and research shows that many people experience negative feelings. For example, many caregivers report feeling stressed by carrying out the many responsibilities associated with the role. This kind of stress is often called subjective caregiver burden in research, whereby higher burden is equivalent to a higher level of stress in the role. Other research studies have shown that many people experience negative emotions such as depression and anxiety too (e.g. Griffin et al., 2017; Marsh et al., 2002). 

Although there is lots of research on the negative feelings linked to caregiving for an individual with TBI, there is less research on positive feelings. Despite caregiving being a difficult role, many caregivers still report feeling positive about caring. For example, some people report feeling happy to provide care and report that it has strengthened their relationship with the person they care for (Machamer et al., 2002). 

Research has shown that there are many things that may be linked to stress for caregivers of an individual with TBI. This includes caring for an individual (referred to as the care-recipient) who has a lower level of functioning after their injury, feeling less well supported by others (called perceived social support), and using certain ways of coping with stress. However, if caregivers provide care for an individual who has a higher level of functioning, feel well supported by others, and use helpful ways of coping, this may promote positive psychological wellbeing. As well as these, higher levels of hope and satisfaction in the caregiving role were identified as factors that may also be beneficial for caregivers. 

PURPOSE AND WHAT WE AIMED TO FIND

The objective of the study was to explore both the negative and positive feelings and thoughts that are linked to caregiving. This is because it was thought that this would provide the ‘bigger picture’ about how people feel about caring for someone with a TBI. It is important not only to reduce the stress related to caregiving, but also promote positive feelings for caregivers. Therefore, subjective caregiver burden (i.e. a negative outcome), but also positive psychological wellbeing (i.e. a positive outcome) was investigated in the study. Positive psychological wellbeing was chosen because it covers both positive feelings (e.g. feeling cheerful or excited) and positive functioning (e.g. having a purpose in life satisfaction with relationships). 

The aim of the study was to investigate factors that might be linked to lower levels of caregiver burden and higher levels of positive wellbeing (outlined in the background section above). What we specifically hypothesised was that:




Caregivers who have lower levels of subjective burden and higher positive psychological wellbeing will:
· Be older 
· Care for someone who has a higher level of functioning (e.g. they are able to take care of their personal hygiene and finances, remember appointments, and understand new instructions). 
· Feel well supported by others in their life
· Use fewer unhelpful coping strategies (e.g. blaming oneself and denying what’s happening) and more helpful ways of coping (e.g. planning a strategy to solve day-to-day problems or viewing these challenges in a more positive light). 
· Be generally more hopeful 
· Be more satisfied in the caregiving role (e.g. caregivers may report that the role helps them feel needed and appreciated).

















What we did

Procedure
An advert was posted on Headway UK’s (charity for individuals, families and caregivers with an acquired brain injury) Facebook and Twitter pages, as well as on Facebook groups relating to acquired brain injury. We advertised for caregivers to take part in an online study which could be accessed by a weblink. Caregivers who were interested were redirected to www.qualtrics.com after clicking the link. All the caregivers who eventually took part provided their consent after reading about the study in more detail. To be included in the study, participants had to provide informal (not paid) care for an individual with a TBI (and not another neurological condition) who is 18 years of age or older and they must have been able to understand English. We then asked the participants to fill out seven questionnaires on the same website. Caregivers took around 25 to 30 minutes to complete these questionnaires. 

Questionnaires
Each of the questionnaires was developed by other researchers and they were deemed to be reliable tools to measure the factors in the study. The questionnaires measured different concepts and were all related to the factors in the hypotheses. For each questionnaire, the participants had to rate how much they agreed with several statements (e.g. ‘strongly disagree’ to ‘strongly agree’). Example questions are provided in the box below:

Example questions/statements:
(1) “I get the emotional help and support I need from my family”
(2) “Providing help to the care-recipient has made me feel appreciated”
(3) “I meet the goals that I set for myself”








 The questions in the survey were on the caregiver’s:
1) Positive psychological wellbeing
2) Stress related to caregiving (or subjective caregiver burden)
3) General feelings of hope
4) The ways in which they cope with stress (including both helpful and unhelpful ways of coping)
5) How well supported they feel by other people in their life
6) The functional ability of the care-recipient (e.g. how well they are able to take care of their personal hygiene and finances, remember appointments, and understand new instructions). 
7) Level of satisfaction in the caregiving role
Participants 
A total of 223 people clicked on the web link for the study. Of these, 84 caregivers completed the survey. Most of the participants were female (94%) and participants’ average age was 46. Participants were most commonly partners of the person they cared for (see Figure 1). The mean age of the individuals that the participants cared for was 45 and the majority were male (82.1%). Most of these individuals had a TBI due to a road traffic accident (see Figure 2).

Figure 2. Percentage of participants who cared for an individual who suffered a TBI due to the above reasons.  
Figure 1. Percentages of participants who had each type of relationship with the person they cared for. 













How we analysed the data
The caregivers’ responses to the surveys provided the researchers with lots of data. A statistical method for analysing data called ‘multiple regression analysis’ was used. Regression tells us whether there is a relationship between two or more things that have been measured, which are usually referred to as variables or factors (e.g. social support and wellbeing). If one variable (e.g. social support) was found to have an impact on another variable (e.g. wellbeing) using regression, researchers would say that more social support significantly predicts higher levels of wellbeing. In multiple regression the impact of several factors (e.g. social support, hope, helpful coping strategies) on another variable (e.g. wellbeing) is tested. A ‘statistically significant’ prediction is what we were looking to find, as this means we can have some confidence one variable has an impact on another. However, it does not necessarily mean that one variable causes a change in another variable, but only that there is a relationship between them. 

what we found

Subjective caregiver burden:
Using the regression method mentioned above, the following factors were found to be significant and non-significant predictors of caregiver burden (see boxes below).
	
Lower subjective caregiver burden was significantly predicted by:

· Higher care-recipient functional ability 
· Higher levels of perceived social support
· Higher levels of satisfaction with caregiving
· Lower levels of unhelpful coping
;
Lower subjective caregiver burden was not significantly predicted by:

· Age of the caregiver
· How much they used helpful coping strategies
· How hopeful they were



















Positive psychological wellbeing 
The significant and non-significant predictors of positive psychological wellbeing are reported in the boxes below. 
Higher positive psychological wellbeing was significantly predicted by:

· Higher levels of perceived social support
· Higher levels of satisfaction with caregiving
· Lower levels of unhelpful coping
· Higher levels of helpful coping
· Older caregiver age 
· Being more hopeful
Higher positive psychological wellbeing was not significantly predicted by:

· The functional ability of the client 





















Conclusions and recommendations

Although more research is needed to find similar results before we can be confident about the conclusions, the results show how the factors in the study may be helpful to caregivers. Before providing recommendations based on the findings, it should be noted that, although there is a relationship between these factors and subjective burden and wellbeing, it does not necessarily mean that they cause changes (improvements or worsening) in subjective burden and wellbeing. The data analysis also showed that there are (potentially) many other relevant factors because the wellbeing and subjective burden scores were not fully accounted for by the factors that were investigated in this study. The fact that the number of participants was quite small in the study also means we cannot be sure that the same factors would be helpful in the rest of the caregiver population. 
Recommendations for caregivers

The study suggests that to reduce caregivers’ feelings of burden and enhance psychological wellbeing, they may need: 

· To feel well supported by others in their life. It is likely to be difficult to find the time to spend time with others when providing care for an individual with TBI. But when it is possible, the findings suggest that it may be beneficial for caregivers to talk to people who can listen to their problems, provide comfort and emotional support, and to help them make decisions (with friends, family and significant others). Attending a local support group for caregivers may also be helpful. 

· To think about the typical ways they cope with stress and to consider whether these strategies are useful or unhelpful. Caregivers could think about and become aware of the kinds of situations they feel stressed and the types of coping strategies they use to deal with this. The findings suggest that it may be particularly important to avoid ‘unhelpful’ strategies to deal with stress (e.g. blaming oneself, denying what’s happening, or using substances such as alcohol). Of course, it is normal to resort to some of these ways of coping at times of stress, but starting to identify when these are being used may be a first step towards replacing them with helpful coping strategies (e.g. accepting the situations that are not changeable, viewing these challenges in a more positive light, and getting advice and support from others). 

· To plan goals, and ways to meet them when this is possible. This could involve setting goals to improve wellbeing by considering, planning and weighing up the various routes to achieving this (e.g. spending more time with friends when this is possible or concentrating on using helpful coping strategies).

· Focus on the positive aspects of caregiving. Caregiving can be a very challenging role for a person to undertake. When there are many negative aspects of the role, the more positive aspects may sometimes be overlooked. Caregivers could focus on the positive aspects of the role and how these may be linked to their personal values (e.g. of love, compassion, and family relationships). 

Recommendations for services and professionals

· It might be beneficial for clinicians who work with individuals with TBI and their carers to ask about the significant factors (e.g. perceived social support, the ways in which they’re coping, how hopeful they are and how satisfied they are in the role) in the study, as well as their positive psychological wellbeing, to get a better ‘overall picture’ of the caregiving experience for the individual, rather than focusing only on burden. This may help clinicians get a broader understanding of emotional experience of the caregiver. 

· Services and professionals could help caregivers to feel more supported in different ways. For example, more regular check-ups with a clinician at the rehabilitation clinic and signposting carers to community support groups may be beneficial.

· Some caregivers may benefit from psychological therapy. This could focus on helping caregivers to identify ‘unhelpful’ patterns of coping and promoting ‘helpful’ coping skills, as well as developing their hope (through setting goals and planning ways to meet them). An Acceptance and Commitment Therapy (Hayes et al., 2006) approach may also be useful for helping caregiving to develop acceptance of the difficult and unchanging role. The approach may helpful in supporting caregivers to focus on their personal values and how these may relate to the caregiving role.  

Recommendations for researchers


· Researchers are encouraged to investigate positive psychological wellbeing of caregivers of an individual with TBI further.

· Researchers could aim to replicate the findings by repeating the study (using the same approach). If the findings are similar, then we can have more confidence in them. 

· There are likely lots of other ways in which caregivers’ psychological wellbeing could be improved. These could be explored in future research. For example, caregiver self-esteem and optimism may also contribute to positive psychological wellbeing. 

DISSEMINATION

The research project has been written up and will be submitted to, and if accepted will be published in, a scientific journal called ‘Brain Injury’.





References

Dikmen, S. S., Machamer, J. E., Powell, J. M., & Temkin, N. R. (2003). Outcome 3 to 5 years after moderate to severe traumatic brain injury. Archives of Physical Medicine and Rehabilitation, 84(10), 1449-1457. 
Griffin, J. M., Lee, M. K., Bangerter, L. R., Van Houtven, C. H., Friedemann-Sánchez, G., Phelan, S. M., Carlson, K. F., & Meis, L. A. (2017). Burden and mental health among caregivers of veterans with traumatic brain injury/polytrauma. American Journal of Orthopsychiatry, 87(2), 139-148. 
Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J. (2006). Acceptance and commitment therapy: Model, processes and outcomes. Behaviour research and therapy, 44(1), 1-25.
Levin, H. S., & Diaz-Arrastia, R. R. (2015). Diagnosis, prognosis, and clinical management of mild traumatic brain injury. The Lancet Neurology, 14(5), 506-517. 
Machamer, J., Temkin, N., & Dikmen, S. (2002). Significant other burden and factors related to it in traumatic brain injury. Journal of Clinical and Experimental Neuropsychology, 24(4), 420-433. 
Marsh, N. V., Kersel, D. A., Havill, J. H., & Sleigh, J. W. (2002). Caregiver burden during the year following severe traumatic brain injury. Journal of Clinical and Experimental Neuropsychology, 24(4), 434-447. 
Menon, D. K., Schwab, K., Wright, D. W., & Maas, A. I. (2010). Position statement: definition of traumatic brain injury. Archives of Physical Medicine and Rehabilitation, 91(11), 1637-1640. 
Nicholl, J., & LaFrance, W. C. (2009). Neuropsychiatric sequelae of traumatic brain injury. Paper presented at the Seminars in Neurology, 29(3) 247-255.

image7.png
Normal P-P Plot of Regression Standardized Residual
Dependent Variable: WEMWBS_Total_Score
15

o8
2
2
& 06
£
3
< a
]
g 74
g os
2
g
&

02

o
o9
% oz ot os os o)

Observed Cum Prob




image8.png
Regression Standardized Residual

Scatterplot
Dependent Variable: WEMWBS_Total_Score

2 1 o 1

Regression Standardized Predicted Value





image9.png
Frequency

Histogram
Dependent Variable: WEMWBS_Total_Score

1 o 1

Regression Standardized Residual





image10.png
Normal P-P Plot of Regression Standardized Residual
Dependent Variable: WEMWBS_Total_Score
15

Expected Cum Prob

02 04 05 08 10

Observed Cum Prob




image11.png
Regression Standardized Residual

Scatterplot
Dependent Variable: WEMWBS_Total_Score

1 o 1

Regression Standardized Predicted Value





image12.png
Frequency

20

15

Histogram
Dependent Variable: ZBI_recoded

o 1

Regression Standardized Residual

Mean = -6.56E-16





image13.png
Normal P-P Plot of Regression Standardized Residual
Dependent Variable: ZBI_recoded

08
2
e
% e
E
3
5] &
9
3 -
g
g s
g
%
o

02

00

00 02 04 08 08 10

Observed Cum Prob




image14.png
Regression Standardized Residual

Scatterplot
Dependent Variable: ZBI_recoded

° ° ° °
° o o o®
°o o
°
o o %
° °
o0 ° °
° o
L ° e o
o ° oy
° o ° °
°
° °
°
E o 1

Regression Standardized Predicted Value




image15.png
Frequency

20

15

Histogram
Dependent Variable: ZBl_recoded

Mean = 4.94E-16
957

o 1

Regression Standardized Residual





image16.png
Normal P-P Plot of Regression Standardized Residual
Dependent Variable: ZBI_recoded

os
3
s
b 0.6
E
£
S #
3
g o
¢
g o
g
£
3
02
%
Y )

Observed Cum Prob




image17.png
Scatterplot
Dependent Variable: ZBI_recoded

3
K]
5, .
o
g o °
° o © ° o
R - - J* o ®
g o o 5
A °
: : o, .
] ° oo LI H
T 0 ° ° ° e
H oo o
& . LR T o
£ o o ©° o
g o % o
e o o o °
g °
$ °
2 2 ° °
g °
3
E) E) E o f

Regression Standardized Predicted Value




image18.emf



Multidimensional Scale of Perceived Social Support (Zimet, Dahlem, Zimet & Farley, 1988) 
 
Instructions:  We are interested in how you feel about the following statements.  Read each statement 
carefully.   Indicate how you feel about each statement. 
 
   Circle the “1” if you Very Strongly Disagree 
   Circle the “2” if you Strongly Disagree 
   Circle the “3” if you Mildly Disagree 
   Circle the “4” if you are Neutral 
   Circle the “5” if you Mildly Agree 
   Circle the “6” if you Strongly Agree 
   Circle the “7” if you Very Strongly Agree 
 
 
 1. There is a special person who is around when I 



am in need. 
1 2 3 4 5 6 7 SO 



 2. There is a special person with whom I can share 
my joys and sorrows. 



1 2 3 4 5 6 7 SO 



 3. My family really tries to help me. 1 2 3 4 5 6 7 Fam 
 4. I get the emotional help and support I need from 



my family. 
1 2 3 4 5 6 7 Fam 



 5.  I have a special person who is a real source of 
comfort to me. 



1 2 3 4 5 6 7 SO 



 6.  My friends really try to help me. 1 2 3 4 5 6 7 Fri 
 7. I can count on my friends when things go wrong. 1 2 3 4 5 6 7 Fri 
 8. I can talk about my problems with my family. 1 2 3 4 5 6 7 Fam 
 9. I have friends with whom I can share my joys 



and sorrows. 
1 2 3 4 5 6 7 Fri 



10. There is a special person in my life who cares 
about my feelings. 



1 2 3 4 5 6 7 SO 



11. My family is willing to help me make decisions. 1 2 3 4 5 6 7 Fam 
12. I can talk about my problems with my friends. 1 2 3 4 5 6 7 Fri 
 
 
The items tended to divide into factor groups relating to the source of the social support, namely family 
(Fam), friends (Fri) or significant other (SO). 
 
 
 
 
 
 
 
 










Multidimensional Scale of Perceived Social Support (

Zimet, Dahlem, Zimet & Farley, 1988) 

 

Instructions:  We are interested in how you feel about the following statements.  Read each statement 

carefully.   Indicate how you feel about each statement. 

 

      Circle the “1” if you 
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1  2  3  4  5  6  7  SO 

 2.  There is a special person with whom I can share 

my joys and sorrows. 

1  2  3  4  5  6  7  SO 

 3.  My family really tries to help me.  1  2  3  4  5  6  7  Fam 

 4.  I get the emotional help and support I need from 

my family. 

1  2  3  4  5  6  7  Fam 

 5.   I have a special person who is a real source of 

comfort to me. 

1  2  3  4  5  6  7  SO 
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11.  My family is willing to help me make decisions.  1  2  3  4  5  6  7  Fam 

12.  I can talk about my problems with my friends.  1  2  3  4  5  6  7  Fri 
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Competency Rating



1     2                3          4                           5
       Can’t do         Very difficult         Can do with   Fairly easy           Can do with



   to do                some difficulty        to do             ease



          1. How much of a problem do they have in preparing their own meals?



          2. How much of a problem do they have in dressing themselves?



          3. How much of a problem do they have in taking care of their personal hygiene?



          4. How much of a problem do they have in washing the dishes?



          5. How much of a problem do they have in doing the laundry?



          6. How much of a problem do they have in taking care of their finances?



          7. How much of a problem do they have in keeping appointments on time?



          8. How much of a problem do they have in starting conversation in a group?



          9. How much of a problem do they have in staying involved in work activities      
                            even when bored or tired?



          10. How much of a problem do they have in remembering what they had for         
                 dinner last night?



          11. How much of a problem do they have in remembering names of people they   
              see often?



          12. How much of a problem do they have in remembering their daily schedule?



          13. How much of a problem do they have in remembering important things they   
                          must do?



          14. How much of a problem would they have driving a car if they had to?



          15. How much of a problem do they have in getting help when they are confused?



          16. How much of a problem do they have in adjusting to unexpected changes?
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1     2                3          4                           5
       Can’t do         Very difficult         Can do with   Fairly easy           Can do with



   to do                some difficulty        to do             ease



          17. How much of a problem do they have in handling arguments with people they 
       know well?



           18. How much of a problem do they have in accepting criticism from other           
             people?



           19. How much of a problem do they have in controlling crying?



          20. How much of a problem do they have in acting appropriately when they are   
              around friends?



          21. How much of a problem do they have in showing affection to people?



          22. How much of a problem do they have in participating in group activities?



          23. How much of a problem do they have in recognizing when something they say
             or do has upset someone else?



          24. How much of a problem do they have in scheduling daily activities?



          25. How much of a problem do they have in understanding new instructions?



          26. How much of a problem do they have in consistently meeting their daily         
              responsibilities?



          27. How much of a problem do they have in controlling their temper when            
             something upsets them?



          28. How much of a problem do they have in keeping from being depressed?



          29. How much of a problem do they have in keeping their emotions from 
      affecting their ability to go about the day’s activities?



          30. How much of a problem do they have in controlling their laughter?
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SPECIAL TERMS



These User License Agreement Special Terms (“Special Terms”) are issued between Mapi Research Trust (“MRT”) and Callum 
Furniss (“User”).



These Special Terms are in addition to any and all previous Special Terms under the User License Agreement General Terms.



These Special Terms include the terms and conditions of the User License Agreement General Terms, which are hereby 
incorporated by this reference as though the same was set forth in its entirety and shall be effective as of the Special Terms 
Effective Date set forth herein.



All capitalized terms which are not defined herein shall have the same meanings as set forth in the User License Agreement 
General Terms.



These Special Terms, including all attachments and the User License Agreement General Terms contain the entire 
understanding of the Parties with respect to the subject matter herein and supersedes all previous agreements and undertakings 
with respect thereto. If the terms and conditions of these Special Terms or any attachment conflict with the terms and conditions 
of the User License Agreement General Terms, the terms and conditions of the User License Agreement General Terms will 
control, unless these Special Terms specifically acknowledge the conflict and expressly states that the conflicting term or 
provision found in these Special Terms control for these Special Terms only. These Special Terms may be modified only by 
written agreement signed by the Parties.



User information
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Category of User University
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General information



Effective Date Date of acceptance of these Special Terms by the User



Expiration Date (“Term”) Upon completion of the Stated Purpose



Name of User’s contact in charge of the request Callum Furniss



Identification of the COA
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2.



3.
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Name of the COA ZBI - Zarit Burden Interview



Author Zarit SH



Copyright Holder Zarit Steven H and Zarit Judy M 



Copyright notice Copyright 1980, 1983, 1990 Steven H Zarit and Judy M 
Zarit



Bibliographic reference ZBI-22
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Anthony-Bergstone CR, Zarit SH, Gatz M. Symptoms of 
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Modules/versions needed ZBI-12



Context of use of the COA



The User undertakes to use the COA solely in the context of the Stated Purpose as defined hereafter.



4.1 Stated Purpose



Clinical research



Title Predictors of positive psychological wellbeing for informal 
caregivers of an individual with TBI



Study/protocol reference



4.
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Sponsor Staffordshire University



Disease or condition Traumatic Brain Injury



Type of research Observational



COA used as primary end point Yes



Number of screened patients 120



Number of submissions of the COA for each patient 1



Planned Term* Start: 09/2019; End: 03/2020



Mode of Administration* Electronic



If electronic administration, please indicate mode of data 
collection



Web: www.qualtrics.com - link to this online survey posted 
on social media sites



Use of IT Company (e-vendor) No



4.2 Country and languages



MRT grants the License to use the COA on the following countries and in the languages indicated in the table below:



Version/Module Language For use in the following country



ZBI-12 English the UK



The User understands that the countries indicated above are provided for information purposes. The User may use the 
COA in other countries than the ones indicated above. 
Specific requirements for the COA5.



       



The Copyright Holder of the COA has granted ICON LS exclusive rights to translate the COA in the context of commercial 
studies or any project funded by for-profit entities. ICON LS is the only organization authorized to perform linguistic 
validation/translation work on the COA.



•



In case the User wants to use an e-Version of the COA, the User shall send the Screenshots of the original version of the 
COA to MRT or ICON LS for review and approval. The Screenshots review may incur additional fees



•



In case the User wants to use an e-Version of the COA, the User shall send the Screenshots of the translations of the COA 
to ICON LS for approval.



•
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COA in other countries than the ones indicated above. 

Specific requirements for the COA 5.

       

The Copyright Holder of the COA has granted ICON LS exclusive rights to translate the COA in the context of commercial 

studies or any project funded by for-profit entities. ICON LS is the only organization authorized to perform linguistic 

validation/translation work on the COA.

•

In case the User wants to use an e-Version of the COA, the User shall send the Screenshots of the original version of the 

COA to MRT or ICON LS for review and approval. The Screenshots review may incur additional fees

•

In case the User wants to use an e-Version of the COA, the User shall send the Screenshots of the translations of the COA 

to ICON LS for approval.

•
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Thank you - this email confirms you have permission to use WEMWBS in accordance with the details
entered in your registration shown below. We suggest you bookmark this page for future reference:
ms.zhﬁ/mm/nﬂzresearchzg\aﬂorm/wemwbs/mg/registemesou rces

If you have any questions please feel free to contact us via email: ventures@warwick.ac.uk

Question: Organisation name
Answer:
Staffordshire University

Question: Type of organisation
Answer:
University

Question: Size of Organisation
Answer:
>5001

Question: f public sector (other), please detail
Answer:

Question: Country of organisation
Answer:
UK

Question: Website
Answer:

Question: Organisation Address
Answer:
Staffordshire University College Road University Quarter Stoke-on-Trent Staffordshire ST4 2DE
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Life Sciences and

Education
ETHICAL APPROVAL FEEDBACK
Researcher name: | Callum Furniss
Title of Study: Predictors of positive psychological wellbeing for informal

caregivers of an individual with a TBI.

Award Pathw;

Doctorate

Status of approval:

Amendment approved

Thark you for your correspondence requesting approval of a minor amendment to your
previously approved application that were highlighted in your letter to me dated
04.10.2019.

Your amended application is approved. We wish you well with your research

Action now needed:
Your amendment has now been approved by the Health Sciences Ethics Panel.

You should note that any divergence from the approved procedures and research method
willinvalidate any insurance and liability cover from the University. You should, therefore,

notify the Panel in writing of any significant divergence from this approved proposal

You should arrange to meet with your supervisor for support during the process of
‘completing your study and writing your dissertation.

When your study is complete, please send the ethics committee an end of study report. A
template can be found on the ethics BlackBoard site

Signed: Prof. Roazbeh Naemi Date: 04.10.2019

Ethics Coordinator
School of Life Sciences and Education
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Thank you for your interest in the current study on the experience of caregiving for a individual with
a Traumatic Brain Injury (TBI). Before taking part, please read the definition of TBI below and
indicate whether the person you care for falis into this category.

Defintion: A Traumatic Brain Injury occurs when a person suffers trauma (e.g. car accident, fall
or assault) to the head which may result in lasting physical, cognitive and emotional problems. This

does not include other neurological conditions such as stroke, Parkinson's Disease, or Multiple
Sclerosis.

By clicking continue below, | am indicating that I care for an individual who has a Traumatic Brain
Injury and wish to know more about the study.

Yes, continue with the study

No, the person | care for does not have a T8I

Please click on the red arrow button to continue
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