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Background and Objectives: Cognitive and emotional changes affect the majority of individuals with acquired brain injury (ABI) and are associated with poorer outcomes. The evidence for “siloed” rehabilitation approaches targeting cognition and mood separately remains mixed. Valued living (i.e., acting consistently with personal values) is associated with better psychological functioning and participation in work and other productive activities. Rehabilitation interventions that concurrently address cognitive and emotional barriers to valued living may therefore result in improved outcomes. VaLiANT (Valued Living After Neurological Trauma) is an 8-week group intervention developed by our team, which uniquely combines cognitive rehabilitation and psychological therapy to improve wellbeing and meaningful participation (i.e., valued living) following ABI.

Method: This protocol describes the design and implementation of a Phase II parallel-group randomized controlled trial with blinded outcome assessors, to evaluate the potential efficacy of VaLiANT and the feasibility of a Phase III trial. Participants are adults with a history of ABI at least 3 months prior to study entry, who experience cognitive and/or emotional difficulties and associated reduced participation in valued activities. Random allocation to the treatment condition (8-week VaLiANT group program) or a usual care waitlist control condition occurs at a 2:1 treatment: control ratio. The primary outcome is wellbeing, measured by the Warwick-Edinburgh Mental Wellbeing Scale. Secondary outcomes include measures of valued living, mood, cognitive complaints, quality of life, community participation, post-traumatic growth, and self-efficacy. All measures are collected across three time points by blinded assessors (baseline, 8-week follow-up, 16-week follow-up). Trial feasibility will be evaluated against recruitment rates, drop-out rates, intervention acceptability, and treatment fidelity (manual adherence and therapist competence).

Discussion: This trial will extend current knowledge on how to improve long-term outcomes following ABI by evaluating an innovative integrated, multi-domain approach to rehabilitation concurrently addressing cognitive and emotional barriers to participation in meaningful life roles.
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INTRODUCTION

Acquired brain injuries (ABIs) such as stroke and traumatic brain injury (TBI) frequently result in cognitive and emotional changes. Estimates suggest that over half of those with a TBI or stroke experience long-term cognitive impairment, especially in the domains of attention, memory, and executive functions (1, 2). Similarly, clinically significant levels of depression and anxiety affect one-third of stroke and half of TBI survivors (3–5) and rates of suicide following ABI are notably higher (6). These cognitive and emotional difficulties are interrelated and highly comorbid after ABI (7), with higher mood symptoms predicting increased cognitive complaints (8), and increased cognitive complaints predicting higher mood disturbance (9). Cognitive and emotional sequelae are frequently highlighted as areas of long-term unmet need by people with ABI, indicating that they are not managed adequately by existing services (10, 11).

Importantly, cognitive impairment and mood disturbance are associated with poor long-term outcomes following ABI. Cognitive impairment predicts reduced independence in activities of daily living (ADLs), reduced participation in meaningful life activities, and poorer overall quality of life (12–15). Furthermore, cognitive impairment is a stronger predictor of negative outcomes and overall disability at 5–10 years post-ABI than the initial injury severity (16, 17). Mood symptoms also predict reduced independence in ADLs, participation in meaningful life activities (18–21), and poorer quality of life (22, 23). As such, cognitive impairment and mood disturbance act as significant barriers to adjustment and recovery from ABI, highlighting the need for evidence-based interventions that address these difficulties.

Current treatment approaches typically remain domain-specific and target cognitive impairment or mood symptoms in isolation, with a limited focus beyond the impairment level (24). Evidence for these approaches remains inconclusive, with studies demonstrating variable efficacy and limited generalization to broader outcomes. For example, memory interventions tend to result in moderate improvements to both subjective and objective memory performance following ABI (25) but provide mixed findings regarding improvement in long-term functional outcomes and quality of life (26–28). Interventions targeting attention deficits have resulted in limited improvement to attention immediately following interventions with no generalization to other long-term outcomes (29). Cognitive Behavioral Therapy (CBT) can improve depressive and anxiety symptoms and some functional outcomes following stroke (30) but these effects have not been consistently found after TBI (31), although adapted CBT that incorporated cognitive compensatory strategies including follow-up booster sessions has shown promise for treating anxiety and depression following TBI (32) with associated improvements in psychosocial outcomes (daily functioning, work, relationships, leisure). Therefore, existing “siloed” treatment approaches do not consistently demonstrate improvements to mood or cognition and positive intervention effects do not consistently translate into improved long-term outcomes such as quality of life or participation in meaningful activities.

It then follows that cognitive rehabilitation and psychological therapy techniques may need to be integrated to holistically improve outcomes beyond the impairment level by concurrently targeting cognitive and emotional barriers to activity and participation in meaningful life roles, wellbeing, and quality of life (33, 34). There is a growing body of evidence suggesting that integrated rehabilitation interventions that combine both psychological and cognitive elements into broader frameworks lead to improvements in psychological distress, meaningful participation, and quality of life, with stable or ongoing improvement up to 3 years following treatment (35, 36). Randomized controlled trial (RCT) level evidence has also suggested that such approaches are more effective at improving outcomes than standard neurorehabilitation and traditional neuropsychological intervention (37, 38). Patients have described experiencing holistic neurorehabilitation as empowering and beneficial for everyday functioning (39). However, several challenges continue to limit the implementation of such interventions including a lack of funding, resources, or other systemic factors (34). The aforementioned interventions were all lengthy with a high frequency of sessions [e.g., 15 h per week over 16 weeks; (37)] which may not be easily implemented or appropriate for all health-care systems. Further research is needed to determine whether the positive effects of integrated, holistic interventions can be replicated when the length of intervention is briefer, which may be more cost-effective and more readily implemented into existing services.

Valued living refers to the extent to which we engage in behaviors that are consistent with our personal values, and it has gained growing attention as an important outcome post-ABI. Higher levels of valued living have been linked with improved wellbeing, quality of life, better psychosocial functioning, and lower psychological distress in both ABI (40, 41) and other chronic health condition populations (42–44). Valued living has been directly related to the level of acceptance and adjustment toward one's ABI (45). However, valued living often remains reduced for a number of years following brain injury (40). Rehabilitation interventions that target valued living may result in improved outcomes. Acceptance and Commitment Therapy (ACT) is an evidence-based psychological therapy that directly targets valued living, with growing evidence supporting its use to improve mood symptoms and psychological distress in TBI (46–49), stroke (50–52) and other neurological conditions (53, 54). However, none of these studies have specifically aimed to address cognitive impairment, and all have demonstrated limited impact beyond the level of mood disturbance and psychological distress.

A holistic and integrated intervention that targets both cognitive and emotional barriers to valued living may result in more consistent improvements to impairments (e.g., cognitive complaints or mood symptoms) while also leading to more global improvements in meaningful participation, wellbeing, and quality of life. Valued Living After Neurological Trauma (VaLiANT) is a new 8-week group intervention that aims to enhance adjustment to life with ABI by combining cognitive rehabilitation and psychological therapy using ACT principles. A Phase I study has been completed using a single case experimental design repeated across eight participants (55). This study demonstrated reliable improvements to a broad range of outcomes for the majority of participants, including overall wellbeing, anxiety symptoms, and subjective cognitive complaints. The delivery of the intervention was deemed feasible and participant acceptability ratings of the intervention were high. These Phase I findings suggested that VaLiANT may have utility in improving outcomes following ABI and warrants further investigation of the intervention.

Here, we report the protocol for our Phase II RCT evaluating VaLiANT, which aims to:

1. Compare the impact of VaLiANT against treatment-as-usual waitlist control on a range of adjustment-related outcomes including at the levels of impairment, activity, participation, and overall wellbeing and quality of life. This will identify signals of efficacy and determine parameter estimates for a definitive Phase III trial.

2. Investigate the feasibility of the trial design, including recruitment rate, retention rate, success of blinding the outcome assessor under RCT conditions, and exploring the fidelity of delivering the intervention.



METHOD


Ethics

This study has been approved by the La Trobe University Human Research Ethics Committee (HEC #18423) and has been registered in the Australian New Zealand Clinical Trials Registry (ACTRN12619001243101). Protocol amendments have been submitted to both bodies following methodological changes due to the impact of COVID-19. Written informed consent will be obtained from all participants.



Study Design

This Phase II pilot study is a prospectively registered single center, two-arm, assessor-blinded, parallel groups RCT, comparing outcomes of the 8-week VaLiANT group intervention with treatment-as-usual waitlist control. Outcome measures are collected at baseline (T1), at an 8-week follow-up (T2), and at a 16-week follow-up from baseline (T3). An overview of the study procedure is summarized in Figure 1. This protocol was developed in accordance with the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) guidelines (56). Methodological modifications made due to the impact of COVID-19 have been reported in line with SPIRIT Extension for RCTs Revised in Extenuating Circumstances (CONSERVE-SPIRIT) guidelines (57) throughout the text and summarized in a separate paragraph. The methodological quality of the trial will be evaluated using the Physiotherapy Evidence Database – Psycbite (PEDro-P) scale upon completion of the trial (58).


[image: Figure 1]
FIGURE 1. Study flow diagram. VaLiANT, Valued Living After Neurological Trauma.




Participants and Recruitment Process

This study is conducted at La Trobe Psychology Clinic (Melbourne, Australia); a psychology clinic at La Trobe University that also serves as a training clinic for postgraduate psychology students. Community-dwelling participants are identified either through self-referral or referral from a health professional. Recruitment methods include distribution of specific advertisement material (including flyers and weblinks) through local email listservs for clinicians/researchers who work with ABI (e.g., NPinOz, BRAINSPaN), local health services, practitioner networks, the Australian Stroke Clinical Registry (AuSCR), and relevant online portals for individuals living with ABI such as EnableMe (Stroke Foundation). Participants are required to be at least 3-months post-ABI (including stroke, TBI, brain tumor, hypoxic brain injury, and multiple sclerosis) before enrolment in the study; be 18 years of age or over; have reported cognitive and/or emotional difficulties (identified by self, close other and/or clinician in initial screening); and be able to attend the group program in person at La Trobe University Psychology Clinic or via telehealth during periods of COVID-19 related restriction. Exclusion criteria include pre-existing intellectual disability, severe psychiatric disorder, comorbid neurodegenerative condition, and insufficient cognitive and/or language abilities to complete outcome measures or participate in the intervention. Participant eligibility is determined via telephone screening conducted by the project coordinator (a trainee clinical neuropsychologist) prior to enrolment into the study.



Intervention

The VaLiANT program is a manualized group intervention that concurrently targets cognition and emotion by integrating cognitive rehabilitation and ACT techniques to improve engagement in valued activities following ABI. The program consists of eight 2-h group sessions delivered either in-person or via telehealth during periods of COVID-19 restrictions, with group sizes ranging from three to eight participants. The intervention was developed by the authors, drawing on their clinical and research expertise, however evidence-based ACT and cognitive rehabilitation techniques and materials were adapted from existing manualized treatments to supplement the new content (46, 59–62). Group delivery was chosen due to a number of factors: 1) the cost-effectiveness compared to individual treatment, 2) the additional benefit of group discussion and the sharing of ideas for particular topics e.g., strategies to manage particular difficulties following ABI, and 3) to address social isolation and provide access to other individuals with shared experience. A number of small revisions were made to the manual and treatment delivery following completion of the Phase I study (55): 1) additional scaffolding was added in Session 2 to assist participants with linking their values to behavior, 2) a mindfulness exercise was included in every session (previously was in most but not all sessions), and 3) email reminders for the homework activities were sent to participants at the end of each calendar week. The treatment manual and resources will be published following completion of the trial. For more information on the intervention content and additional modifications made due to COVID-19, please see Tables 1, 2.


Table 1. TIDieR checklist describing the Valued Living After Neurological Trauma intervention and telehealth modifications.
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Table 2. Overview of Valued Living after Neurological Trauma (VaLiANT).
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Measures

The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) was selected as the primary outcome measure as it captures the broader adjustment and quality of life outcomes that VaLiANT targets, and the majority of participants displayed reliable and clinically significant improvements on the measure during the Phase I evaluation of VaLiANT (55). The WEMWBS is a 14-item questionnaire that measures the frequency of positive mental health and wellbeing over the previous 2 weeks (64). Items such as “I've been feeling optimistic about the future” are rated on a 5-point Likert scale with higher scores indicating greater wellbeing (total score range 14–70). The scale demonstrates good internal consistency (0.91), test-retest reliability (0.83), and criterion validity (64) and has been used in a previous ABI RCT (51).

The Valued Living Questionnaire – Comprehension Support version (VLQ-CS1) was developed by members of the research team as an adaptation of the original VLQ, following evidence that multiple comprehension errors were made by people with ABI on the original measure2. The VLQ-CS is designed to suit to the needs of individuals with cognitive and/or communication difficulties, and includes visual communication supports, simplified instructions and examples of value-consistent behaviors to aid understanding. Ten value domains (e.g., family, work) are rated for importance on a 10-point scale (higher scores = higher importance). For domains with an importance rating ≥5, the extent to which time spent on value-consistent behaviors in that domain over the last week was “ideal” is then rated on a 10-point “consistency” scale (higher scores = more ideal). A composite score is derived by calculating the mean of the products of the importance and consistency scores. The VLQ-CS has been validated for use with ABI with greater test-retest reliability than the original measure 1.

Mood is assessed with the Hospital Anxiety and Depression Scale [HADS; (65)] and the Depression Anxiety Stress Scales [DASS-21; (66)]. The inclusion of both measures was based on previous research in brain injury which indicated that the HADS-A is more sensitive to clinically relevant symptoms of anxiety while the DASS-D is more sensitive to clinically relevant symptoms of depression (67).

All other sample characterization measures and secondary outcome measures are summarized in Table 3.


Table 3. Timing of outcome measures.
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Feasibility and Acceptability Measures

Feasibility of the trial design will be assessed against the following criteria: 1) recruitment of the minimum number of participants required to run quarterly groups throughout the study period (minimum of 3 participants per group); 2) acceptable participant drop-out rates in intervention and control conditions (<20%); 3) adequate outcome assessment completion rates (≥80%); and 4) successful blinding of outcome assessors (≥90%). Consistent with the Phase I study (55), feasibility of the intervention will be assessed against: 1) group attendance rates (≥80% overall participant attendance); 2) and homework completion rates (≥50% completion rate for participants in attendance for each session). Acceptability of the intervention is measured by asking participants to rate their level of confidence in recommending the VaLiANT program to a friend who experiences similar problems (1 = “Not at all confident,” 9 = “Very confident”). The intervention will be deemed “acceptable” if the mean rating is ≥80% (i.e., ≥7.2/9).



Randomization and Blinding

Randomization is performed by a researcher independent from the study using an online generator known as Research Randomizer (https://www.randomizer.org). Eligible participants are randomly assigned to the intervention condition or control condition with an allocation ratio of 2:1 (Intervention: Control). This allocation ratio was selected to optimize recruitment rates and maximize the number of people experiencing the intervention to allow for exploration of treatment dimensions and predictors of outcome (84, 85). Randomly permuted block sizes of 3, 6, or 9 are used to ensure a balanced allocation ratio. Group allocation is concealed, either in sequentially numbered sealed opaque envelopes (pre-COVID) or electronically via sequentially numbered word-documents uploaded to a protected cloud-sharing platform (post-COVID), which are opened at the end of the baseline (T1) assessment. The outcome assessors at T2 and T3 are research assistants blinded to condition allocation. Participants are reminded to not disclose their allocation during assessments, and all instances of unblinding are recorded. If unblinding occurs during a T2 assessment, then a different blinded research assistant conducts that participant's T3 assessment.



Procedure

The VaLiANT group is planned to run quarterly with an associated participant intake period prior to commencement of each group. Potential participants undergo screening to ensure eligibility before informed consent is obtained. For each intake, all eligible participants attend an initial baseline assessment (T1) which includes all baseline sample characterization measures and primary and secondary outcome measures. Randomization occurs immediately following the T1 assessment. In addition to their usual care, participants in the treatment condition then attend the 8-week VaLiANT group program at the La Trobe University Psychology Clinic, or via telehealth (Zoom videoconferencing) during periods of COVID-19 restrictions, while control participants undergo treatment-as-usual (i.e., their usual care). Participation in other treatment during the trial is documented, including the frequency and type of treatment. VaLiANT group sessions are facilitated by an experienced clinical neuropsychologist with assistance from two trainee psychologists. All sessions are video-recorded. Outcome assessments occur within 1–2 weeks following the intervention/waiting period (T2), and at an 8-week follow-up (T3). All assessments take roughly 90 min and are administered by assessors blinded to condition allocation. Assessments are conducted at the La Trobe University Psychology Clinic or in participants' homes if preferable. During periods where COVID-19 restrictions apply, assessments are conducted over Zoom videoconferencing.



Data Management

During the trial, hard copy information is stored at La Trobe Psychology Clinic in a locked cabinet while electronic information is stored on secure electronic databases, accessible only by the project coordinator, chief investigator, and research assistants. Prior to data analysis, all values will be checked for plausibility. Data will be retained for 7 years after completion of the project and then destroyed by securely deleting electronic records (including video and audio recordings) and shredding all paper records.



Sample Size Calculation

A power analysis was conducted using 5,000 simulations within the SimR package for R (86) to determine if the maximum possible sample size during the data collection period (N = 64) was sufficient for the statistical analyses. A previous evaluation of an ACT-based intervention following stroke reached a moderate group-by-time effect (η2 = 0.07) on the Warwick and Edinburgh Mental Wellbeing Scale (51). Accordingly, a minimum sample of 52 participants is required to achieve statistical power for a linear mixed-effect model with a 2 (group) x 3 (time) design (80% power, α = 0.05). Allowing for an attrition rate of 10%, an N of 58 is adequate to perform the primary analyses.



Statistical Analysis

Main analyses will follow an intention-to-treat approach. Little's missing completely at random (MCAR) analysis will be conducted to determine if data are MCAR (87). If <5% of data is MCAR, the appropriate data imputation technique will be employed to deal with missing values [likely Markov chain Monte Carlo method; (88)]. Univariate outliers (z +/− 1.96 SD) will be adjusted using a winsorising solution (89). Univariate checks of normality (skewness > +/− 2.58 SD) will be conducted, and variables that violate the criterion will be corrected to normal using appropriate data transformation (90). Primary and secondary outcomes will be analyzed with linear mixed models, with fixed effects of time and group, and participants modeled as random effects. The estimated marginal means from the model will be used to calculate effect sizes (Cohen's d) to illustrate change in both between group and timepoint contrasts. The results of the fixed effects estimates for the main effects and interaction terms will be presented as standardized B values and all analyses will use a two-sided alpha level of 0.05. These analyses will be conducted using JASP (91). Finally, as an adjunct to the linear mixed models, the Crawford and Howell measure of reliable change (92), which is suitable for serial testing, will be calculated for the primary outcome (93). The proportion of participants achieving reliable change in each group at both time-points will then be compared with 2 × 2 Chi square tests of independence.



Protocol Amendments Due to COVID-19

The COVID-19 pandemic has resulted in a number of essential methodological changes to the original study protocol. The trial commenced in August 2019, and then in March 2020 it was paused for 6-months after the onset of the pandemic, given that restrictions prevented in-person assessments and intervention delivery. To allow the trial to continue, the research team redeveloped the study protocol for telehealth delivery on Zoom. To allow for outcome assessments to be conducted via telehealth, data collection measures have been moved from Qualtrics to REDCap, the randomization schedule has shifted from opaque envelopes to sequentially numbered word-documents uploaded to a cloud-sharing platform, and the paper-and-pencil Trail Making Test has been substituted with the oral version for telehealth baseline assessments. A telehealth version of the VaLiANT intervention was also developed (see Table 1). For analyses, telehealth delivery will be treated as a substitution for in-person delivery rather than as a separate treatment arm. In-person delivery remains the preferred modality and will be utilized where possible. Changes have been made to the inclusion criteria such that participants are required to be able to attend assessments and the intervention both in-person and via telehealth, to allow flexibility with changing restrictions.

In addition, a number of other non-essential modifications have been made following the opportunity to reflect on the trial design during the trial's pause in 2020, and further evidence accumulated during that period. In weighing up whether to introduce these changes after trial commencement, the research team considered the fact that this is a feasibility Phase II trial and therefore opted to make changes to optimize trial design and better inform a future Phase III trial. Initially, randomization occurred in randomly permuted block sizes of 6. However, it was possible for the baseline assessor to deduce the final participant's allocation in one block based on previous allocations. As such, varying block sizes (3, 6, or 9) were introduced to maximize blinding of the baseline assessor in future assessments. The Community Integration Questionnaire was updated to the revised version which includes an additional electronic social networking scale, relevant in the context of social distancing requirements. The 26-item World Health Organization Quality of Life scale (WHOQOL-BREF) and the Head Injury Semantic Differential Scale – III (HISDS-III) were included as additional outcome measures to provide more comprehensive measurement of quality of life and psychological adjustment. Finally, the Valued Living Questionnaire (VLQ) was replaced with an adapted version (VLQ-CS) following identification of validity issues with the original measures due to frequent comprehension errors made by those with ABI2. All modifications occurred during the pause in data collection (March – September 2020) with the exception of changes to the Valued Living Questionnaire which occurred in September 2019.




DISCUSSION

There is a recognized need for trials evaluating complex, multi-domain, person-centered interventions post-ABI that aim to improve rehabilitation outcomes beyond injury-related impairments (e.g., cognitive and mood changes) by also targeting overall adjustment to injury, meaningful participation, and quality of life (33). While a number of complex interventions have integrated cognitive rehabilitation and psychological therapy with subsequent positive long-term effects, these interventions are lengthy and require high treatment dosage which limits their implementation into routine practice. The proposed RCT aims to build on our Phase I findings (55) by evaluating the efficacy, feasibility, and acceptability of the 8-week VaLiANT group program against a treatment-as-usual waitlist control.

The study has several strengths. Many aspects of the current trial design were piloted and found to be feasible in the previous Phase I study (e.g., recruitment rates, outcome assessment completion rates). The inclusion criteria for the study are broad and include multiple forms of ABI in comparison to many intervention studies which focus on a single cohort (e.g., stroke). It is therefore anticipated that the sample will be fairly heterogeneous, supporting generalization of the study findings to the broader ABI community and implementation into ABI rehabilitation services (which are rarely devoted to a single cohort), while potentially also allowing for greater exploration of predictors of treatment outcome depending on the sample size. Additionally, the intervention was developed by a multi-disciplinary team based on current evidence (including existing manualized treatment approaches). The intervention includes specific adaptations to meet the needs of those with ABI, it can be delivered both in-person and via telehealth aiding flexibility, and it is group-based which may be more cost-effective than individual therapy.

Several limitations are also acknowledged. The study has been conducted during the COVID-19 pandemic in Melbourne, Australia which has been subject to multiple extended and rolling lockdowns throughout the study period. Study outcomes may be impacted during periods of restriction due to limited opportunities for intervention-related behavior change and the overall negative impact on mood and wellbeing. Additionally, there may be rapid improvements in both study conditions when lockdowns or restrictions are eased. The pandemic has also necessitated a number of changes to the study design and methodology. In particular, the variable modality of intervention delivery between participants (i.e., in-person, telehealth, or blended) may impact intervention outcome. The associated change in inclusion criteria, which requires participants to have both in-person and telehealth capacity, may also lead to a restricted sample by limiting the intervention to higher-functioning individuals. The study is also limited to English speaking individuals with sufficient cognitive and language capacity to complete the outcome assessments and participate in the group intervention, which may further limit the generalizability of findings, particularly to those with significant aphasia.

This study will extend current knowledge on the utility of complex interventions and will add to the growing body of evidence investigating the role of valued living as an important treatment target following ABI. The study findings will also add to recent evidence supporting the adaptation of ACT for those with ABI. Given that previous investigations have focused on purely ACT-based interventions without a cognitive rehabilitation component, this study will demonstrate the utility of incorporating ACT principles within a more holistic intervention framework. Finally, study findings will help determine the feasibility and implementation of a definitive Phase III RCT.
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Session Content

1 Introduction to the program
Overview of the program, intervention aims, and main components
Establishment of group rules and group faciltator role
Getting to know each other and sharing of stories
Introduction to values, valued lving
Values card sort exercise
Passengers on the bus exercise
Mindfulness breathing exercise
Introduction to committed actions and experiential avoidance
Homework- self-monitoring form and name association task

2 Being Healthy—Sleep and fatigue management
Introduction to “being healthy” module
Values card sort exercise
Discussion on four pillars of health
Sleep and fatigue psychoeducation and strategies.
Mindfulness body scan exercise
Experiential avoidance discussion (optional)
Identification of committed actions and barriers
Introduction to SMAR.T goals
Introduction to and completion of the “way to valued living workshest”
Homework—rest break scheduling and completing committed actions

3 Being Healthy - Diet and exercise management
Review of values selected in previous session
Way to valued living worksheet
Diet and exercise psychoeducation
Exploration of barriers
Passengers on the bus exercise
Mindful eating exercise
Identification of committed actions.
Strategies for planning, memory, pacing, and motivation
Activity scheduling exercise
Homework—mindful eating and completing committed actions

4 Having a Purpose —Work, study, o participation in
the community
Overview to *having a purpose” module
Values card sort exercise
Identification of committed actions
Identification of barriers
Mindfulness self-compassion exercise
Strategies for prospective memory and completing complex tasks
Homework—prospective memory task and completing
committed actions

5 Having a Purpose —Leisure activities
Introduction to leisure exercise

Psychoeducation on mood and the importance of leisure:
Values card sort task

Exploration of leisure activties

Identification of committed actions

Mindfulness of the senses exercise

Barriers to leisure exploration & associated strategies
Homework—leisure activity schedule and completing
committed actions

6 Connecting with Others—Relationships part |
Overview of “relationships module”
Values card sort task
Identification of strengths in relationships
Identification of committed actions
Barriers exploration Mindfulness S.T.0.P exercise
Strategies for cognitive communication difficulties
Homework—planning a difficut conversation and completing
ccommitted actions

7 Connecting with Others—Relationships part Il
(friends/family session)
Friends/family members (1st b)
Introduction to VaLIANT
Introduction to values and valued living
Values card sort exercise
Introduction to barriers and communication changes following
brain injury
Managing difficult emotions exercise
Participants (1st h)
Reflection on relationships and values they would like to bring
Identification of committed actions
Addressing social barriers
Passengers on the bus exercise
Al together (2nd h)
Mindfulness S.T.0.P exercise
Strategies to support communication of abilities and needs.
Open communication discussion
Homework - have an open conversation and completing
committed actions

8 Review and future directions—Tying it all together
Review of values, committed actions, strengths, and barriers identified
in previous sessions
Re-identification of helpful strategies from previous sessions
Mindfulness S.T.0.P exercise
Post-traumatic growth discussion (optional)

Future support options Conclusion

Each session begins with a review of the previous session’s content and homework tasks
(excluding Session 1). Insession 7 participants have the abilty to bring a family member or
friend who complete separate activities for the Tsth, before jining participants to practice
communication strategies in the 2nd h.
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‘Outcome domain Measure hal T2 T3

Sample characterization

Premorbid intellectual abiity Test of Premorbid Functioning (68) X

Verbal memory Rey Auditory Verbal Learning Test (69) X

Cognitive flexibility* Trail Making Test—written (70) and oral (71) versions. X

Idea generation Controlled Oral Word Association Test (72) X

Treatment expectancy The Credibiity/Expectancy Questionnaire (73) X

Primary outcome

Wellbeing The Warwick-Edinburgh Mental Wellbeing Scale (64) X X X

Secondary outcomes

Mood Hospital Anxiety and Depression Scale (65) X X X
Depression Anxiety Stress Scales - 21 (66) X X X

Valued living*" Valued Living Questionnaire — original (74) and comprehension support! version X X X
Valuing Questionnaire (44) X X X

Psychological flexibiity The Acceptance and Action Questionnaire ater brain injury (75) X X X

Quality of life* World Health Organization Quality of Life scale (76) X X X

Psychological adjustment”* The Head Injury Semantic Differential Scale ~ Il (77) X X X

Community participation** The Community Integration Questionnaire ~ original (78) and revised (79) versions X X X

Post-traumatic growth The Changes in Outlook Questionnaire ~ Short form (80) X X X

Cognitive strategy use Self-report strategy use checkiist (81) X X X

Subjective memory functioning The Everyday Memory Questionnaire ~ Revised (82) X X X

Self-Efficacy The TBI Self-Efficacy Scale (83) X X X

T1, baseline assessment; T2, 8-week follow-up assessment; T3, 16-week follow-up assessment. *Indicates measures that were adapted to be deliverable via telehealth. “Indicates
measures that were included or adapted following trial commencement.
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1. Name
Valued Living After Neurological Trauma (VaLIANT)

2. Why
Existing interventions that target cognition and mood separately have displayed variable
effectiveness and limited generalizability to broader outcomes (e.g., participation and quality of fe)
which may relate to the lack of integration between cognition and emotional symptoms. Valued iving
has been associated with better functional and psychosocial outcomes and has been identified as a
potential treatment target following brain injury. VaLIANT utiizes a combined therapeutic approach
that targets both cognitive impaitment and mood disturbance with an overal focus on improving
valued living. This represents a novel approach to improving outcomes post brain-injury.

Telehealth modification

3. What (materials)

Treatment manual: Each therapist delivering the intervention has access to a treatment manual
outlining the treatment objectives, content to be covered each week, participant handouts and
materials, and homework activities. The manual provides detailed instructions on how to cover each
treatment component or activity, including suggested wording or phrasing, and prompts for
enhancing or directing discussions.

Participant worksheets and handouts: Each week participants receive a hard-copy package of
psychoeducational handouts, recordings of mindfulness activities, and worksheets that are
completed during the session or between sessions.

PowerPoint slides: Each session is supported by PowerPoint siides displayed on an electronic
overhead projector. Participants receive printed copies of the PowerPaint slides with space to take
written notes during sessions.

Values cards: Hard-copy values cards specifically designed for the intervention are provided to
participants within session for values card-sorting activiies.

Sultanas: Sultanas are provided to participants within session for a mindful eating exercise in
Session 3.

Materials for passengers on the bus exercise: Post it notes and values cards are used for an in-vivo

passengers on the bus exercise.
Whiteboard: A whiteboard is used within multiple sessions for group discussion and brainstorming
activities.

Pens: Participants are provided with pens to take written notes during sessions
Computer/tablet and internet: Not applicable

4. What (procedures)
Every week of the VaLIANT program focusses on a different value domain (e.g., health,
work/productive activities, leisure, relationships). Each session begins with a review of the previous
week's homework. Following this, participants explore and identify their important values in that
week's value domain (via the card-sort activity) and select one value to focus on over the following
week. Participants then generate SMART (specific, measurable, achievable, relevant to the value,
and time-bound) goals or “committed actions” that are consistent with the chosen value and can be
done over the coming week. This process is supported by the group faciltators. The remainder of
each session focusses on facilitating implementation of committed actions. Psychoeducation and
various activities are used to teach cognitive compensatory strategies and ACT techniques such as
mindfulness, including in-session practice of those strategies. With further support from faciltators,
participants identify potential cognitive or emotional barriers to their committed actions (€.g.,
forgetfulness or low motivation) and select appropriate strategies to enable valued living. Most
activities involve group discussion to encourage reflection and exchange of ideas amongst
participants. Weekly homework actvities include completing the selected committed actions and
other tasks that aim to increase implementation of taught strategies into everyday lie. Further
information on the content of each session can be found in Table 2 and the published outiine of the
treatment manual [(55); supplemental material]

5. Who Provided
The VALIANT intervention is faciitated by a senior Ciinical Neuropsychologist experienced in working
with individuals with ABI and expertise in delivering group-based interventions, cognitive
rehabiitation, and ACT. An additional two clinicians assist with faciltation of each group. These are
primarily trainee psychologists assisting with the delivery of 1~ 2 groups as part of their
postgraduate ciinical neuropsychology or ciinical psychology training. The assisting clinicians are
provided with prior training and supervision by the senior faciltator including didactic instruction and
observational learning by watching recordings of previous sessions. Quality of intervention deiivery
and group faciltation skills are monitored during each session by the senior faciltator, and feedback
provided during supervision which occurs after every session.

6. How
‘The VaLIANT intervention is intended to be delivered in-person on a weekly basis in a group
environment (ranging from 3 to 8 group members).

7. Where
In-person delivery of the intervention occurs at the La Trobe University Psychology Clinic:
(Melbourne, Australia).

8. When and How much
The intervention involves eight sessions that run weekly, for 2h, over a period of 8-9 wesks
(depending on breaks for public holidays).

9. Taloring
The treatment manual is intendied to be a flexible guide, whereby content can be tailored as long as
key session objectives are met and key session components are delivered. For example, specific
strategies for addressing cognitive and emotional barriers can be more strongly emphasized if
several participants identify similar barriers (e.g., motivation) or only briefly covered if less relevant
(e.g., word-finding strategies). There are other specific opportunities for tailoring of the intervention
in particular sessions (e.g., additional *optional” activities to further explore core concepts) if the
core content has been covered adequately with time remaining. This additional content is not
required to cover the main concepts but allows some tailoring of the intervention depending on the
abilties and preferences of group participants.

During periods of telehealth delivery, these materials are
provided electronically using either cloud-sharing or via email

During periods of telehealth delivery these are provided
electronically using either cloud-sharing or via email

During periods of telehealth delivery, the values cards and
associated activities are accessed via a custom-made
electronic application hosted on a cloud platform (http://
www.heroku.com).

Participants are instructed to bring a dried fruit or similar
substitute to the relevant session. This is included as part of
their homework from the previous week and an email
reminder is sent prior to the session.

The materials are substituted for extra PowerPoint slides.

The electronic whiteboard function on Zoom is used instead.

Pens are not provided during telehealth delivery.

Participants are required to have their own computer or tablet
device with a webcam and stable internet connection.

Following the onset of the COVID-19 pandermic, the
intervention was redeveloped to be deliverable via telehealth
using videoconferencing (Zoom).

Telehealth dilivery of the intervention occurs in participants’
homes, with facitators either at the university or in their
homes.

10. Modifications

11. How well (planned)

All VaLIANT sessions are video recorded. To measure treatment ficelity, a random selection of at
least 10% of the video-recorded intervention sessions will be assessed by an independent
researcher trained in cognitive rehabilitation, Acceptance and Commitment Therapy and group
interventions. They will evaluate whether clinicians were able to meet the session objectives and
cover the prescribed content using a checklist based on the manual for each session (.., treatment
adherence), as well as the clinicians’ competence in group facilitation (ie., therapist competence).
Competency in group facitation skils is assessed using the eNACT group faciltation competency
checklist, a 4-point likert scale which measures the quality of the therapist's group facilitation across
16 skils from O = “skill not observed despite opportunity,” to 3 = “observed - done well’ (63). An
additional item was added to the checklist to assess whether facilitators had delivered the
intervention in an ACT-consistent manner (‘Therapist demonstrates psychological flexibilty in
interactions with participants i.e., shows openness, flexible self-awareness and engages in their
own valued actions, even when difficult topics arise in the group’).

Telehealth adaptations included the development of an online
program to present the values card sort task and associated
weekly worksheet while aiso allowing faiitators to see what
participants were doing in real time during these activies.
This was essential to allow faciltators to support participants
in generating committed actions in line with their chosen
values. Due to the likelihood of technical difficulties and
participants requiring additional assistance with the online
tasks, the time allocated to some activities (e.g., identification
of barriers) was reduced to allow more time for core
components (.g., strategies) to ensure that the key concepts
were covered. Some strategies that are potentially not
relevant for every participant (e.g., activity scheduiing) were
moved to “optional” discussions that are only covered if
participants identlfy particular problems. Some actiities were
also modified siightly to allow for completion online e.g., a
group experiential ACT exercise (*Passengers on the Bus’)
which involves participants moving around the room became
more discussion based.

tem 12 (row well actual): fintervention adherence or fidelity was assessed, describe the extent to which the intervention was delivered as planned] cannot be fully described untilstucy

completion and has been omitted.
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