MemFlex: A digital intervention to enhance stepped mental health care
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Background
We have highly effective psychological therapies for posttraumatic stress disorder (PTSD); however, individuals face multiple barriers to receiving gold-standard treatments. Most prolific of these is long waiting times, due to the limited number of professionals trained in specialist PTSD treatments (e.g., EMDR, trauma-focussed cognitive therapy). Medication is largely ineffective for PTSD, and programs which are self-guided or supported by an individual without specialist trauma-focussed training are sparse. 
PTSD is conceptualized as a disorder of memory (Dalgleish, 2004). In addition to fragmented and intrusive nature of trauma memories, meta-analysis (Barry et al., 2021; Moore & Zoellner, 2007) has indicated that avoidance of the trauma memory commonly overgeneralises to avoidance of other specific event memories. Although the memory of the traumatic experience is central to the perpetuation of PTSD symptoms (Brewin et al., 1996), broader processes in autobiographical memory also uniquely predict prognosis. A reduced ability to recall specific, single-incident events, particularly positive events, predicts the course of PTSD symptoms over and above initial symptom levels (Bryant et al., 2007; Kleim & Ehlers, 2008). This reduced memory specificity reduces a number of other everyday cognitive processes that support posttraumatic recovery, such as problem-solving (Jing et al., 2016; McFarland et al., 2017), and planning for the future (Jing et al., 2017), but also impairs response to our PTSD first-line treatment; trauma-focussed cognitive therapy. During trauma-focussed cognitive therapy, a therapist guides the client to retrieve information from their past which contradicts the negative beliefs (e.g., I am unlovable, the world is dangerous) which underpin symptoms. If an individual is unable to retrieve specific memories of positive events which counter negative beliefs, this gives them less ammunition to use in therapy. We analysed 360,000 therapy transcripts from UK NHS services and found that clients who demonstrated low specificity during belief challenging tasks experienced poorer improvement in symptoms (Hitchcock et al., in press). This suggests that memory-based intervention may not only be effective as stand-alone, low-intensity intervention (for review see Dalgleish & Hitchcock, 2023), but also a feasible option for a stepped-care approach, whereby completing MemFlex prior to higher-intensity talking therapies may improve treatment outcome.
We have evidence supporting the efficacy of MemFlex  as a stand-alone intervention for PTSD. Using a paper-version of MemFlex, translated into Farsi and delivered in a Low middle income country, we demonstrated large effects on symptoms (Cohen’s d = 0.96) and key cognitive predictors of PTSD–posttraumatic appraisals (d = 0.72) and trauma memory quality (d = 0.43) (Moradi et al., 2021). 
Here, we aim to build upon this existing data by
a) piloting and demonstrating feasibility of a digital version of MemFlex;
b) exploring potential as a stepped-care intervention, by evaluating effects of waitlist-completion of MemFlex on later, higher-intensity treatment completion and response;
c) demonstrating feasibility of recruitment and trial procedures in a clinical service.
Methods / Design
Study Design
	The design is a single-blind, patient-level, randomised controlled trial comparing MemFlex to waitlist-as-usual. The MexFlex condition will involve an initial Zoom or phone call with a support worker who introduces the intervention. Participants are then encouraged to complete two workbook sessions per week for 4 weeks, and can contact the support worker with any questions. MemFlex participants will be able to continue any other offered activities (e.g., medication).

  Figure 1. CONSORT diagram of participation.  

The waitlist-as-usual control condition will represent current best practice. This may be a variety of things, including general information sheets, access to support forums (e.g., groups, online chat rooms), and referral to other support services (e.g.,[image: ] occupational therapy, financial aid services). Those in the waitlist-as-usual condition will be be offered MemFlex after receiving therapy at Phoenix Australia. Assessments are completed pre-intervention, post-intervention (or 4 week later, for waitlist), and at discharge from higher-intensity treatment delivered by Phoenix Australia. Researchers will administer the pre- and post-assessments, and data from the discharge assessment will be extracted from Phoenix Australia records. The primary outcome measure will be severity of PTSD symptomatology post-intervention.
Participants and recruitment
We will recruit 20 participants per condition (N = 40) with a primary diagnosis of PTSD. Recruitment will take place through PTSD treatment services operated by Phoenix Australia, where upon intake, all service-eligible participants will be sent the Plain Language Statement and can initiate contact with the researchers. Participants will be those who are deemed eligible for treatment services, proficient in reading and writing English, and have access to a computer. Exclusion criteria are severe cognitive impairment.
Participant allocation
	Random allocation to condition using computer-generated, quasi-random numbers will be completed by an independent researcher not affiliated with the project, who is blind to study objectives. Randomisation will occur on a 1:1 basis to MemFlex or waitlist-as-usual.
Interventions
MemFlex
The MemFlex programme is primarily self-guided and covers three key memory skills to reduce autobiographical memory biases associated with poor mental health. These skills are summarized as: Balancing, Elaboration, and Flexibility. The training material is presented over one 30 minute introductory session, followed by eight self-guided sessions. The introductory session is completed with a support worker with an undergraduate psychology degree, via Zoom or Telehealth. In this session the support worker provides an introduction to different memory systems (e.g., working memory versus autobiographical memory), and outlines the importance of autobiographical memory in everyday life. The impact of trauma on autobiographical memory is covered, along with the different types of autobiographical memories (e.g., specific, general). The support worker introduces cued-recall tasks which are used throughout the workbook, and guides the participant in completion of these tasks. When understanding of the basic principles is satisfactory, the support worker assists the participant to set a schedule for completion of the workbook over the following four weeks. Participants will receive weekly emails during this period, encouraging them to complete the workbook. At the beginning of week three, participants will also receive an email o check progress and offer a phone call from a team member to clarify any difficulties with the workbook material. Session 1 of the workbook reviews the material covered in the introductory session, and introduces the Balancing skill. Balancing refers to improving access to both specific and general memories of neutral and positive valence. Following a description of the skill, the participant is given practice retrieving positive and neutral memories. As trauma exposure is consistently associated with prolific retrieval of negative and general autobiographical memories, we focus on improving access to other autobiographical memories. Session 2 introduces Elaboration, that is, enriching the detail of recalled memories and improving access to the emotion attached to the memory. Again, once the skill is introduced, the participant is given practice elaborating positive memories. Session 3 consolidates previous skills, before Flexibility is introduced in Session 4. The Flexibility skill helps participant to move between specific and general memories. Sessions 5 to 8 give participants practice in using the different skills, and aim to develop automaticity of the retrieval processes. In addition to completing the sessions in the workbook, individuals are required to practice generative memory retrieval multiple times a day.
Waitlist-as-usual
The waitlist-as-usual control condition represents current best practice. This includes general information sheets, access to support forums (e.g., groups, online chat rooms), and referral to other support services (e.g., occupational therapy, financial aid services). We will record what this group is offered, to inform later trials.
Treatment integrity
Introductory sessions are manualized. Support workers will be trained in the administration of the session by a clinical psychologist (CH), who will also provide ongoing supervision. A fidelity checklist will be completed by the therapist at the end of each individual session to assess adherence to the manual. A two-week extension will be granted if the workbook is not completed within the set four-week period. That is, up to six weeks will be allowed for completion of the workbook. To determine adherence, the researcher will view the workbook at the post-treatment assessment, and record the number of sessions the participant has attempted. This will inform our understanding of the acceptability and feasibility of the programme.
Measures
Primary clinical outcome
The primary clinical outcome  is PTSD symptoms, as reported on the Posttraumatic Checklist for DSM-5 (PCL-5; Blevins et al., 2015). We will also measure depression symptoms with the Patient Health Questionnaire (PHQ-9), and anxiety symptoms with the Generalised Anxiety Disorder Assessment (GAD-7). The primary clinical endpoint is post-intervention. 
Co-primary cognitive outcomes
Post-traumatic cognitions, measured on The Posttraumatic Cognitions Inventory; autobiographical memory processing, measured using the Autobiographical Memory Test- Alternating Instructions (AMT-AI; Dritschel, Meltsos & McClintock, 2014). 
Secondary outcomes
Details of treatment provided by Pheonix Australia will be recorded, including the number of sessions attended and offered interventions (eg medication, psychological therapy). We will also explore the impact of MemFlex on the Trauma Memory Quality Questionnaire (Meiser-Stedman et al., 2007).
Acceptability and feasibility outcomes. 
To assess acceptability and feasibility of the intervention, we will track number of participants (and proportion of total) that complete the screening stage, ineligible participants at screening (and reasons for this), participants consented to take part in the intervention, participants randomised, participants successfully completing intervention (successful completion is defined as not missing more than one intervention session), along with participants who drop out and reasons for this. Please note, in line with our ethical informed consent procedure, participants can discontinue or withdraw from the study at any time without giving a reason. Reasons for discontinuation/withdrawal will be recorded when possible. Data completeness for each questionnaire will be summarised, i.e. number of participants completing each questionnaire at each time point. Any unexpected adverse effects of participating in the trial will be recorded. We will also assess acceptability through the Credibility / Expectancy Questionnaire (Devilly & Borkovec, 2000) at both pre- and post-intervention.
Methodological Aspects
Power analysis and sample size
In a feasibility trial, as we conduct here, 20 participants per condition (N = 40) is considered adequate to determine the feasibility and acceptability of procedures. Power calculations are not appropriate for feasibility trials. Rather, we aim to provide an estimate of effect size that can be used to complete a power calculation for a later-phase trial.
Data collection
All participants will complete assessments at pre-intervention and at post-intervention four-weeks later. All measures will be administered online via Qualtrics. Assessments will be completed online by participants in their own time and in a comfortable environment. Our primary end point is the four-weeks assessment, and our secondary endpoint is at discharge from higher-intensity treatment as usual (i.e., at the end of the treatment that participants are on the waitlist to receive). Participants will provide consent for researchers to extract their PCL-5, PHQ-9 and GAD-7 scores at discharge, and the number of sessions and type of treatment received from service records. Data will be securely stored in password protected file server directory that is only accessible to researchers involved in the project, with access controlled by the chief investigator.
Blinding
The study will employ a single-blind design. This will be achieved by condition allocation not being revealed until the pre-treatment assessment has been completed. Statistical analysis will be completed by a researcher blind to treatment allocation. 
Statistical analysis plan
All analyses will be completed in accordance with CONSORT guidelines. The impact of intervention condition (MemFlex, waitlist-as-usual) on post-intervention scores on the Posttraumatic Checklist for DSM-5 will be analysed using a linear mixed effects model, controlling for pre-intervention scores. Random effects of support worker will be included. Statistics on percentage of eligible Phoenix Australia client's opting into the study, and percentage of participants completing the study, will also be analysed. 
Monitoring and data management
Participant safety has been prioritised by recruitment of participants actively engaged in a treatment service. The CI team includes clinical psychologists who are experienced in this subject area and will manage any risk in accordance with the Clinical Risk Management Protocol. Any adverse events will be overseen by the Trial Managment Committee (consisting of CH, MB, RK, and DVP), who will determine suitability of continuing the trial, along with the ethics committee and trials registry. All daily trial management will be completed by the trial coordinator (MB). Data checks will be completed by the trial coordinator to ensure data quality. As this study is a feasibility trial, an independent data monitoring committee was not deemed necessary. 
Safety aspects
No adverse events are anticipated as a result of the study. However, as all participants experience PTSD, there is risk of suicidality and self-harm. This will be monitored using clinical judgement and structured risk assessment. The trial lead (CH) is a registered clinical psychologists experienced in the treatment and management of PTSD, and will supervise all staff to execute safety protocols if adverse events do occur.
Ethics and dissemination
All participants will provide informed consent prior to participating in the study. Ethics approval is pending from the University of Melbourne. Research Ethics Committee. Trial will be pre-registered at https://www.anzctr.org.au/  The National Health and Medical Research professional and ethical guidelines will be adhered to throughout the study. No restrictions have been placed on the publication of results.
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