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Background: Several widely studied therapies have proven to be effective in the treatment of post-traumatic stress disorder (PTSD). However, there is still room for improvement because not all patients benefit from trauma-focused treatments. Improvements in the treatment of PTSD can be achieved by investigating ways to enhance existing therapies, such as eye movement desensitization and reprocessing (EMDR) therapy, as well as exploring novel treatments. The purpose of the current study is to determine the differential effectiveness, efficiency, and acceptability of EMDR therapy, an adaptation of EMDR therapy, referred to as EMDR 2.0, and a novel intervention for PTSD, the so-called Flash technique. The second aim is to identify the moderators of effectiveness for these interventions. This study will be conducted among individuals diagnosed with PTSD using a randomized controlled trial design.

Methods: A total of 130 patients diagnosed with (complex) PTSD will be randomly allocated to either six sessions of EMDR therapy, EMDR 2.0, or the Flash technique. The primary outcomes used to determine treatment effectiveness include the presence of a PTSD diagnosis and the severity of PTSD symptoms. The secondary outcomes of effectiveness include symptoms of depression, symptoms of dissociation, general psychiatric symptoms, and experiential avoidance. All patients will be assessed at baseline, at 4-week post-treatment, and at 12-week follow-up. Questionnaires indexing symptoms of PTSD, depression, general psychopathology, and experiential avoidance will also be assessed weekly during treatment and bi-weekly after treatment, until the 12-week follow-up. Efficiency will be assessed by investigating the time it takes both to lose the diagnostic status of PTSD, and to achieve reliable change in PTSD symptoms. Treatment acceptability will be assessed after the first treatment session and after treatment termination.

Discussion: This study is the first to investigate EMDR 2.0 therapy and the Flash technique in a sample of participants officially diagnosed with PTSD using a randomized controlled trial design. This study is expected to improve the available treatment options for PTSD and provide therapists with alternative ways to choose a therapy beyond its effectiveness by considering moderators, efficiency, and acceptability.

Trial registration: The trial was retrospectively registered in the ISRCTN registry at 10th November 2022 under registration number ISRCTN13100019.
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1. Introduction


1.1. PTSD and treatment

Post-traumatic stress disorder (PTSD) is a trauma- and stressor-related disorder that can strongly interfere with daily functioning and is a significant public health burden (1, 2). Different treatments for PTSD, including eye movement desensitization and reprocessing (EMDR) therapy, prolonged exposure, and cognitive processing therapy have proven to be effective (3). EMDR therapy is currently recommended as one of the first-line treatments because of its strong evidence base (3–6). Although meta-analyses have found that EMDR therapy has large beneficial effects on PTSD compared to control conditions, and has large effect sizes in reducing PTSD symptoms (7, 8), there is still room for improvement. For instance, controlled outcome studies show that 5–64% of patients still meet the diagnostic criteria for PTSD after treated with EMDR therapy (4). Furthermore, 18% of patients dropped out before treatment with EMDR was completed and consequently did not benefit from the therapy (9). Therefore, it is imperative to investigate ways to improve current treatment methods for PTSD, and to find ways to make treatment more acceptable, aimed at reducing the attrition rate. One way to improve the therapeutic effectiveness is by optimizing existing evidence-based treatments, and another is by exploring new treatment methods.



1.2. Optimizing EMDR therapy: EMDR 2.0

Since the introduction of EMDR therapy by Shapiro (10), experimental research has focused on understanding its underlying working mechanisms [e.g., (11, 12)]. The results of these experimental research studies provide a theoretical framework that can be used to optimize the effectiveness of EMDR therapy. Although there are several different theories that might explain the effects of EMDR therapy, the working memory theory (13) currently has the strongest evidence base [e.g., (12, 14–16); for a more detailed overview of different theories explaining the working mechanisms of EMDR therapy, see Landin-Romero et al. (17)]. Recalling traumatic memory and tracking moving hands with the eyes are core elements of EMDR therapy. According to the working memory theory, these tasks both tax an individuals’ working memory. Because working memory capacity is limited (18), both tasks compete for the same resources. As a result of this dual task, the individual is not able to retain traumatic memory with the same emotionality and vividness, which in turn reduces the emotional impact and vividness of the memory. The memory is then reconsolidated in a modified state (13, 19, 20). Given that taxation of working memory is suggested to be responsible for the desensitization of aversive memories, it follows logically that a larger amount of working memory taxation is more effective in reprocessing such memories. In line with this idea, several studies have observed that the more the working memory is taxed (e.g., faster eye movements), the more effective EMDR is in degrading aversive memories (19, 21–24).

Furthermore, evidence suggests that adding modality-specific working memory taxation might improve EMDR effectiveness (25). However, it should be noted that the evidence of this modality-specific effect is still limited and contradictory (26). In addition, several studies have indicated that increased arousal can boost memory updating during reconsolidation (27–30). Furthermore, evidence suggests that adding an element of surprise could have a destabilizing effect on memories, rendering them vulnerable to modification via subsequent interference and influencing the reconsolidation process (31). The latter is also an assumed mechanism of action of another trauma focused treatment, visual schema displacement therapy (32, 33). In addition, some studies highlight the need for optimal activation of the traumatic memory while performing a dual task (34, 35). For example, Cuperus et al. (34) suggested that displaying a screenshot representing a negative memory while performing a dual task led to a greater decrease of the emotionality of the memory than only recalling the memory while performing a dual task. Conversely, another study found that continuous and deliberate memory recall in addition to working memory taxing dual-tasks did not increase reductions in emotionality and vividness of negative autobiographical memories, when compared to dual tasks only (36). These findings among participants without PTSD suggest that memory recall may not be a necessary element of EMDR therapy. Although the evidence is contradictory, Cuperus et al. (34) and van Veen et al. (35) have indicated that EMDR therapy may be improved by ensuring that traumatic memory is properly activated.

Based on the results of these studies, authors AJ and SM developed an alternative to the standard EMDR procedure (37, 38), which will henceforth be referred to as EMDR 2.0 (39). The EMDR 2.0 procedure incorporates knowledge derived from the results of the aforementioned experimental studies, with the purpose of enhancing the treatment effects of EMDR therapy. More specifically, EMDR 2.0 aims to increase working memory taxation and activation of traumatic memory, add arousal, add modality-specific working memory taxation, and an element of surprise (39). In a randomized controlled trial with a non-clinical sample, the effects of EMDR 2.0 have been tested by comparing a single session of standard EMDR therapy with a single session of EMDR 2.0 (39). No difference in efficacy was observed between EMDR and EMDR 2.0 in reducing the vividness and emotionality of aversive memories. However, EMDR 2.0 proved to be more efficient than EMDR therapy in reducing the emotionality of aversive memories. In a preliminary study with participants who experienced traffic accidents, a group protocol of EMDR 2.0 was investigated (40). The results showed that the EMDR 2.0 group protocol was effective in reducing the symptoms of PTSD and depression. The study by Matthijssen et al. (41) had a non-clinical sample, and the study by Yaşar et al. (40) did not have a sample of patients diagnosed with PTSD, nor did it have a control group. Therefore, it is not yet clear whether EMDR 2.0 would be effective and efficient in a sample of patients with a PTSD diagnosis.



1.3. The Flash technique

Similar to most other treatments for PTSD, EMDR therapy involves the recall of traumatic memories. For some patients this may pose a problem as they tend to avoid recalling their traumatic memories or dissociate when doing so. This is concerning because exposure to traumatic content is proposed to be essential during EMDR therapy to activate the traumatic memory network (38). Furthermore, difficulties in tolerating trauma-focused treatment have been suggested as reasons for dropout (9). For patients who find the recall of a traumatic memory too disturbing, the Flash technique has been developed since exposure to memory is minimized in this intervention (42).

During the application of the Flash technique, individuals are asked to select a disturbing memory or image as the target for treatment and rate its disturbance. They are discouraged from actively recalling details of the target as opposed to EMDR therapy and exposure-based treatments. The very brief exposure to the traumatic memory could in fact facilitate its processing (43). Subsequently, individuals are instructed to focus on a positive and engaging image or memory (positive engaging focus; PEF), which is intended to provide an immediate experience of pleasure. During this positive engaging focus, patients are discouraged from intentionally activating their targeted traumatic memory. Several times during the imagination of the PEF, the therapist says “Flash!.” Upon this prompt, patients are asked to blink rapidly several times while maintaining their attention to the PEF. After several prompts, patients are asked to briefly check in on their traumatic memory, notice any changes, and quickly rate the distress that it causes without fully tuning into the memory. Although the Flash technique was originally developed as a preparatory technique to improve tolerability for EMDR therapy, it has evolved into a stand-alone intervention [for a detailed description, see Manfield et al. (44)].

Several uncontrolled studies have been conducted that examined the effectiveness of the Flash technique. These studies suggest that the Flash technique is effective in reducing avoidance during recall of traumatic memories, disturbance or emotionality of traumatic memories, PTSD symptoms, symptoms of depression, and symptoms of dissociation (42, 44–47). However, as these studies did not have a control condition, random allocation to treatment conditions, or clinical interviews to assess PTSD diagnosis and treatment outcome, it is yet unclear whether the Flash technique would be effective in the treatment of PTSD. Until now, two controlled studies on the Flash technique have been conducted. Brouwers et al. (48) compared the Flash technique to an abbreviated version of the EMDR therapy protocol in non-clinical clinical participants, who were asked to recall an aversive autobiographical memory. Although no differences between EMDR and Flash were observed in reducing emotionality and vividness of aversive memories, participants rated the Flash technique as more pleasant than EMDR therapy. In another controlled study on traffic accident victims, the effect of the Flash technique was compared to a stress management module, which mainly consisted of psychoeducation (49). The study found that the Flash technique condition outperformed the stress management module condition in terms of reductions in anxiety, intrusions, and avoidance, and in improving general quality of life. Based on these results, it is conceivable that the Flash technique could be an effective intervention for PTSD, yet less burdensome than EMDR therapy.



1.4. Current study

The available literature shows promising results regarding both EMDR 2.0 therapy and the Flash technique. However, for EMDR 2.0 and the Flash technique, a randomized controlled trial with participants diagnosed with PTSD is still lacking. Therefore, the goal of the present study will be to investigate EMDR 2.0 and the Flash technique in a sample of participants diagnosed with PTSD, and to determine their relative effectiveness, when compared with each other and standard EMDR therapy (38) as an active control condition. We chose EMDR therapy as a comparator, because it is one of the first-choice interventions for PTSD according to the international treatment guidelines (50). This allows for direct comparison between the experimental conditions and the extensively studied EMDR therapy. The proposed study has three aims. Firstly, we will determine the differential effectiveness of EMDR therapy, EMDR 2.0, and the Flash technique. More specifically, we will investigate which of these treatment conditions is most effective in reducing (complex) PTSD symptoms and comorbid psychiatric symptoms, as well as the loss of the diagnostic status of PTSD. In addition, we will investigate whether EMDR 2.0 and the Flash technique are effective treatments, by inspecting changes in these outcomes over time. We will also determine the moderators of effectiveness. The moderators that will be investigated are PTSD symptom severity, symptoms of depression and dissociation, experiential avoidance, and the presence of a complex PTSD diagnosis. To this end, identifying potential moderators can help to indicate which treatment option is most suitable for different types of patient characteristics. Secondly, we will investigate the differential efficiency of the three treatments. Thirdly, we will investigate whether the treatments differ in terms of treatment acceptability.

There is not enough evidence to have a priori expectations with regards to the differential effectiveness of standard EMDR therapy compared to EMDR 2.0 or the Flash technique. Based on the results of earlier research on EMDR 2.0 and the Flash technique [e.g., (39, 48)], we expect that all interventions will be effective in terms of a significant reduction of (complex) PTSD symptoms and loss of diagnostic status. We also expect that all interventions will be effective in reducing the symptoms associated with PTSD. Considering the moderators, we expect that participants who show higher baseline symptoms of depression, will experience more difficulties in retrieving positive memories based on studies suggesting a negative memory bias in individuals with depression (51, 52). Therefore, we expect them to benefit less from the Flash technique than from EMDR therapy or EMDR 2.0. Furthermore, we expect participants who show relatively higher levels of experiential avoidance (defined as attempts to avoid thoughts, feelings, memories, physical sensations, and other internal experiences) and symptoms of dissociation at baseline, will benefit more from the Flash technique than from EMDR therapy. The reasoning underlying this hypothesis is that during the Flash technique only brief exposure to traumatic material is needed (42). Therefore, participants who are more avoidant, or tend to dissociate, will likely have less difficulty performing the Flash technique, than EMDR therapy. Based on the results of Matthijssen et al. (39), EMDR 2.0 is expected to be more efficient than standard EMDR therapy in treating traumatic memories and PTSD symptoms. Based on the preliminary findings of Brouwers et al. (48), we expect that the Flash technique will be rated as more acceptable by patients than standard EMDR therapy.



1.5. Design

The design of the current study is a parallel group, open, randomized controlled trial with three treatment arms with EMDR 2.0 and the Flash technique as experimental conditions and standard EMDR therapy as the active control condition, and an 1:1 allocation ratio. The three treatment conditions will be compared to each other on a number of outcome variables. We aim to complete the inclusion of participants within 3 years.




2. Methods and analysis


2.1. Participants

Participants will be recruited at the Altrecht Academic Anxiety Center in Utrecht, Netherlands. The Altrecht Academic Anxiety Center is an academic outpatient mental healthcare clinic, specialized in diagnosing and treating obsessive-compulsive disorders, anxiety disorders, and trauma-related disorders. The study participants will be patients diagnosed with PTSD who have applied for treatment. The inclusion criteria are as follows: a primary diagnosis of PTSD, a minimum age of 18 years old, an estimated IQ of > 80, and sufficient understanding of the Dutch language. The use of benzodiazepines, alcohol, and other drugs is contraindicated for treatment and will be tapered as much as possible before participation. Exclusion criteria are: acute suicidality [as assessed by a senior clinician, and using the suicidality module of the mini-international neuropsychiatric interview; MINI; (53)], following concurrent treatment for PTSD, and any changes in psychopharmacological medication during the study or 6 weeks prior to participation, with the exception of tapering benzodiazepines.



2.2. Interventions


2.2.1. General treatment procedure

After treatment allocation and before the commencement of the treatment sessions, an individual treatment plan will be drawn up for each participant. For this treatment plan, patients will select several traumatic memories in collaboration with a therapist and will be requested to indicate the level of disturbance upon recalling a specific traumatic memory. This will be indexed using a subjective units of disturbance (SUD) scale with scores ranging from 0 to 10 (54). Traumatic memories are defined by the description of the A-criterion in the DSM-5 (55). The treatment proceeds in the order of memories with the highest SUD score. When a memory is desensitized to a SUD score of zero, treatment will proceed with the next memory on the treatment plan. If all A-criterion memories have been desensitized before the end of treatment, other disturbing memories will also be targeted. All treatment conditions consist of weekly, 60-min treatment sessions for a duration of 6 weeks. Completion of treatment is defined by completion of all six treatment sessions, or successful treatment (i.e., a SUD score of zero) for all traumatic memories as well as a loss of PTSD diagnostic status. The interventions will be discontinued if participants request so, or if the physical or mental state of the patient prohibits continuation of the intervention. Exacerbation of symptoms during treatment does not necessarily lead to exacerbation of symptoms after completion of treatment (56) and is therefore not a criterion for discontinuation.



2.2.2. EMDR therapy

Therapists in the EMDR therapy condition use a Dutch version of the eight-phase protocol for EMDR therapy (38) (Supplementary Data Sheet 2). EMDR therapy uses a standardized procedure that requests patients to bring up a traumatic and disturbing memory, and concurrently engage in a dual-attention task. The tasks require patients to bring up their memory and, at the same time follow the therapist’s fingers with their eyes, thereby making horizontal movements. In practice, other tasks such as tones and hand taps may also be used. However, in the current study, we limit the task to making eye movements as much as possible, because eye movements have been proven to be most effective (57). For a full description of the treatment protocol, see Shapiro (38).



2.2.3. EMDR 2.0 therapy

Eye movement desensitization and reprocessing (EMDR) 2.0 therapy is an adaptation of the standard procedure of EMDR therapy and is administered according to the EMDR 2.0 protocol (39) (Supplementary Data Sheet 1). One of the elements of EMDR 2.0 is the therapist’s effort to motivate patients for treatment by explaining the rationale of treatment and emphasizing the importance of placing the trauma memory as best and as fully as possible in their working memory. Thus, patients are active collaborators instead of passive receivers of treatment. As in standard EMDR therapy, participants are asked to describe their traumatic memory, select the most distressing image of that memory and rate its level of disturbance using a SUD score. A second key element is that activation of the trauma memory is enhanced by asking participants to focus on all sensory aspects of the traumatic memory, and/or by adding a stimulus that triggers the traumatic memory (34, 35). The third, and last, pillar of EMDR 2.0 is maximizing working memory taxation during the desensitization phase, by performing eye movements much faster than during standard EMDR therapy, supplemented with, if possible for the participant, at least one other task, such as tapping patterns or spelling words (19, 21–24). In addition, therapists aim to match the added working memory taxation to the modality of the traumatic memory which is most prominent (18, 25). For example, when a traumatic memory has a distressing auditory component, working memory is also taxed by asking participants to say and listen to certain words and sentences, in addition to making eye movements, thereby specifically taxing the auditory component of the working memory. Also, elements of surprise are added during desensitization by asking participants certain questions, such as: “What hair color do I have?” [i.e., disruption by surprise; (31)]. Finally, practitioners aim to increase participants’ arousal, for example, by suddenly clapping hands (27–30). Ideally, all of the above-mentioned components should be incorporated in the therapy session. However, therapists are trained to match the capacities of patients and may choose to leave out a component if they estimate it defeats its purpose. The rest of the procedure is identical to standard EMDR therapy (37, 38).



2.2.4. The Flash technique

Participants in the Flash technique condition will undergo the Flash technique procedure (44) (Supplementary Data Sheet 3). During the Flash technique, participants are first requested to select a still image of a traumatic memory, which they will recall very briefly to determine its SUD score. Participants are encouraged to merely “touch on” their disturbing image, without recalling it vividly. Subsequently, they will select a positive memory or activity that provides an immediate experience of pleasure (the positive engaging focus or PEF). When engaging in the PEF, participants are asked to blink rapidly for five subsequent times. After blinking, therapists motivate the participants to keep activating the PEF. After five of such prompts of blinking, the SUD of the traumatic memory is determined, again without recalling it vividly. This procedure is repeated until the SUD reaches a score of 0. The procedure in this condition is identical to the procedure described by Brouwers et al. (48). The distraction component described in Manfield et al. (44) of alternating tapping on both thighs when engaging in the PEF is omitted.



2.2.5. Treatment fidelity and therapist training

All treatment sessions will be performed by masters’ level psychologists who have completed at least a basic EMDR (“Level 1”) therapy course accredited by the EMDR Europe Association, and received additional consultation in order to demonstrate their competence. All therapists will attend an additional course provided by an accredited EMDR Europe trainer from the United Kingdom, in order to ensure the highest level of treatment fidelity in the application of the standard EMDR protocol (38). The EMDR Europe trainer will, together with another independent Dutch EMDR Europe trainer, also be involved in supervision and consultation of therapists throughout the study. Therapists who will perform the EMDR 2.0 and Flash technique sessions will attend two separate 1-day courses in these techniques, provided by two of the authors (AJ and SM). All therapists will be trained and providing treatment in all three treatment methods, limiting the influence of the therapist factor on treatment outcome. Treatment sessions of all conditions will be recorded on video. Recordings will be used for fidelity checks and treatment supervision. Protocol adherence will be tested using a therapy fidelity rating scale developed for this purpose. Also, all therapists will receive supervision by accredited consultants in the different methods. Consultants will also be involved in setting up the case conceptualization and are involved in looking over treatment fidelity using a secure social media platform (AJ and SM for EMDR 2.0 and the Flash technique and the Dutch EMDR Europe trainer for EMDR).




2.3. Procedure


2.3.1. Recruitment and screening

The study will be conducted at the Altrecht Academic Anxiety Center. Individuals with PTSD symptoms will be approached by their therapists to participate in the current study. If written consent has been given, the research assistant may contact individuals directly as well. Those who are interested in participating will be invited for an appointment with one of the research assistants. During this appointment, the study will be explained and patients who wish to participate are asked to sign an informed consent-form. After consent, the Life Events Checklist for the DSM-5 (LEC-5) will be administered, along with a screening questionnaire assessing age, completed education, previously followed trauma-focused treatment, medication use, alcohol- and drug use, and suicidality. If patients report suicidal thoughts, suicidality risk will be assessed using the suicidality module of the MINI. If patients report a high risk of suicidality on the MINI., a senior therapist trained in the assessment of suicidality will make a final decision about the participation. By administering the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) and the screening questionnaire containing questions about the in- and exclusion criteria, it will be determined whether patients meet the criteria for participation.



2.3.2. Randomization and allocation

After inclusion and the baseline assessment, participants will be randomly assigned to one of the three treatment conditions: EMDR therapy, EMDR 2.0, or the Flash technique, by means of permuted block randomization with block sizes of 3, 6 and 9 to be sure that group sizes are equal across conditions. Randomization will be performed by an independent researcher using an online tool. Stratified randomization will be performed with complex PTSD as stratification factor to ensure that patients with complex PTSD are equally distributed across conditions. There will be no blinding as participants and therapists will be able to tell which treatment arm they are allocated to. The CAPS-5 assessments, however, are conducted by assessors who are blind to the allocated treatment conditions.



2.3.3. Assessments

At baseline assessment (T0), the CAPS-5 will be administered by a trained therapist, along with the Life Events Checklist for DSM-5 (LEC-5). The International Trauma Questionnaire (ITQ), PTSD Checklist for DSM-5 (PCL-5), Dissociative Experiences Scale (DES), Beck Depression Inventory-II (BDI-II), Brief Symptom Inventory (BSI), and the Acceptance and Action Questionnaire-II (AAQ-II) will be administered digitally. The baseline assessment takes approximately 90 min. After the baseline assessment and the session where the treatment plan is drawn up, a 6-week treatment phase commences during which participants fill out questionnaires weekly prior to the treatment sessions (T1-6). Questionnaires include the PCL-5, BDI-II, BSI, and AAQ-II and take approximately 30 min in total to complete. After the first treatment session (T2), a questionnaire about treatment acceptability is administered. After the treatment phase, a 12-week phase commences where no actual treatment is delivered, but participants fill out the PCL-5, BDI-II, BSI, and AAQ-II bi-weekly (T7-12). The treatment acceptability questionnaire is administered again at T7. The CAPS-5, ITQ, and DES are administered 4 weeks after treatment is completed (T8), and 12 weeks after termination of treatment (T12). To minimize missing data, reminders will be sent out to the participants to fill out the questionnaires. For a complete overview of the timing of the interventions and assessments, see Figure 1.
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FIGURE 1
SPIRIT timeframe of the study. From T1 to T6, the measurements take place weekly. From T7 to T12, the measurements take place bi-weekly.





2.4. Instruments


2.4.1. Primary outcome measures

The primary study outcomes are severity of (complex) PTSD symptoms and PTSD diagnosis which are measured with several instruments.


2.4.1.1. Clinician-Administered PTSD Scale for DSM-5 (CAPS-5)

The Dutch version of the CAPS-5 (58, 59) is a clinician rated structured interview to assess PTSD diagnosis and symptom severity over the past month. The severity of each symptom is scored on a 0–4 scale. A sum score is computed and can range from 0 to 80. The CAPS-5 is considered to be the golden standard for assessing PTSD and shows high internal consistency and modest interrater reliability (60).



2.4.1.2. PTSD Checklist for DSM-5 (PCL-5)

The Dutch version of the PCL-5 (61, 62) will be used to measure PTSD symptom severity over the past week. The PCL-5 is a 20-item self-report measure with total scores ranging from 0 to 80, and is widely used in scientific papers, which improves the comparability of the results. The monthly version of the PCL-5 has good internal consistency, test-retest reliability, and convergent and discriminant validity (63). The weekly version of the PCL-5 is currently still undergoing psychometric evaluation (64).



2.4.1.3. International Trauma Questionnaire (ITQ)

To assess complex PTSD (CPTSD) symptoms and diagnosis, the Dutch version of the ITQ (65, 66) will be used. The ITQ is an 18-item self-report measure with total scores ranging from 0 to 72. The ITQ has demonstrated high internal consistency and has shown to measure reliable and clinically significant treatment-related change of ICD-11 CPTSD symptoms (67).




2.4.2. Secondary outcome measures

Secondary study parameters are comorbid symptoms such as depression, experiential avoidance, treatment acceptability, and moderators of treatment effectiveness, which are measured with several self-report measures.


2.4.2.1. Beck Depression Inventory-II (BDI-II)

The Dutch version of the BDI-II (68, 69) is a self-report measure that assesses symptoms of depression with 21 items. Total scores range from 0 to 63. This score can be used to assess the presence and severity of symptoms of depression. The BDI-II has been shown to have good psychometric properties (69).



2.4.2.2. Dissociative Experiences Scale (DES)

The Dutch version of the DES (70, 71) will be used to measure several symptoms of dissociation. It is a 28-item self-report measure with an average total score ranging from 0 to 100. A higher score is interpreted as a higher level of dissociation and a cut-off score of 25 is indicative for the presence of a dissociative disorder (72). The Dutch DES has good internal consistency and good criterion validity (71).



2.4.2.3. Brief Symptom Inventory (BSI)

The Dutch version of the BSI (73, 74) is a 53 item self-report measure that assesses general psychiatric symptoms. Total scores range from 0 to 212 and can be used to indicate the severity of psychopathology on several dimensions. The BSI has shown good reliability and validity (75).



2.4.2.4. Acceptance and Action Questionnaire-II (AAQ-II)

The Dutch version of the AAQ-II (76, 77) is a 7-item self-report measure that assesses experiential avoidance. Total scores range from 7 to 49. The Dutch AAQ-II has been demonstrated to have adequate reliability and variability (77).



2.4.2.5. Treatment acceptability

Treatment acceptability is assessed with four questions based on Tarrier et al. (78) and Devilly (79) which measure several facets which could be grouped under treatment acceptability. Three questions are: “How did you experience treatment?” The answer options range from 1 (very unpleasant) to 7 (very pleasant), from 1 (very intrusive) to 7 (not intrusive at all), and from 1 (very tiring) to 7 (not tiring at all). The fourth question is: “How likely is it that you would recommend the treatment to someone with the same symptoms?,” with answer options that range from 1 (very unlikely) to 7 (very likely). As the questions combined have not been validated as a questionnaire measuring the full concept of treatment acceptability, the items will be scored and interpreted separately instead of computing a total score.



2.4.2.6. Moderators

Moderators of treatment effectiveness to be investigated are: symptoms of dissociation, experiential avoidance, the presence of a complex PTSD diagnosis, PTSD symptom severity, and symptoms of depression. All moderators are assessed at baseline using the DES, AAQ-II, ITQ, CAPS-5, and BDI-II, respectively.




2.4.3. Other measures


2.4.3.1. Life Events Checklist for the DSM-5 (LEC-5)

The Dutch version of the LEC-5 (80, 81) is a 17-item questionnaire which measures the exposure to 16 different A-criterion events which are known to potentially result in PTSD, with an additional option for another stressful event. Answer options include: “Happened to me,” “witnessed it,” “learned about it,” “part of my job,” “not sure,” and “doesn’t apply.” It is used to assess the type of traumatic events participants have experienced. The psychometric properties of the LEC-5 have not yet been investigated. However, the LEC-5 differs little from the LEC for DSM-IV, which has adequate psychometric properties (82).





2.5. Sample size

To perform a power analysis for a multilevel model, it is required to estimate parameters based on earlier research (83), which was not possible for the interventions investigated in the current study. Power analyses were performed in G*Power 3.1.9.2, based on three pairwise comparisons between the conditions (EMDR therapy vs. EMDR 2.0, EMDR therapy vs. Flash, EMDR 2.0 vs. Flash) on the post-treatment measurement occasion. The power analysis is based on a two-sided t-test, in which two independent means will be compared with a Bonferroni-corrected alpha for the three pairwise comparisons = 0.0167 (0.05/3), power = 0.80 and Allocation ratio = 1. We aim to be able to detect a clinical meaningful difference between the conditions, what comes down to a medium to large effect size d = 0.65. To increase the power, we will include the baseline CAPS-5 score as a covariate in the analyses (84). By doing so, we expect to explain approximately a quarter of the variance at the post-treatment measurement. The residual variance reduces and gives us a sample size of n = 39 per condition, or N = 117 in total. To account for an expected 10% dropout, we will recruit a total 130 participants.



2.6. Data analyses

The statistical analyses will be performed on an intention-to-treat basis. Pre-treatment group differences are assessed using one-way ANOVAs for continuous data and χ2 tests for categorical data. A multilevel model will be performed with Treatment Condition (EMDR therapy vs. EMDR 2.0 vs. Flash technique) and Time (weekly assessments during the treatment and bi-weekly assessments during the follow-up phase) as predictors in the model. Measurements are nested within participants. Multilevel models are preferred over a repeated-measures ANOVA as participants with missing data can be included. In Level 1 of the model, the outcome measures vary within participants over time. In Level 2 of the model, the intercepts and slopes of the growth trajectories vary between participants. All analyses will be performed using the statistical programs R (Version 4.2.2) and IBM SPSS (Version 28).


2.6.1. Aim 1: Treatment effectiveness


2.6.1.1. Outcome measures CAPS-5, ITQ, and DES

To investigate the effectiveness of the three treatment conditions, the average scores will be estimated for the outcome variables at each time point for the three conditions. The baseline values will be included as covariate in the model. This will result in 3 (Condition: EMDR, EMDR 2.0, and Flash) × 2 (Time: T8 and T12) average score estimates. To investigate the differential effectiveness in reducing PTSD, complex PTSD and symptoms of dissociation of the treatments, these average score estimates will be compared across the three conditions. To answer the research question if the treatment arms are effective in reducing PTSD, complex PTSD, and symptoms of dissociation over time, the average scores of measurement occasions T0 vs. T8 and T0 vs. T12 will be compared using t-tests.



2.6.1.2. Outcome measures PCL-5, BDI-II, BSI, and AAQ-II

For the outcome measures administered (bi)-weekly, a multilevel model will be performed. The baseline values will be included as covariate in the model. It will be investigated if the treatment conditions are effective in reducing self-reported PTSD symptoms (PCL-5), comorbid symptoms (BDI-II and BSI) and experiential avoidance (AAQ-II) over time. To investigate the differential effectiveness of the treatments, a Time × Condition interaction will be tested with the outcome measures as dependent variables. To investigate the effectiveness of the treatments, the effect of time will be tested with the outcome measures as dependent variables.



2.6.1.3. Moderation analyses

To investigate whether treatment effect is moderated by baseline characteristics (baseline CAPS-5, PCL-5, DES, BDI-II, AAQ-II scores, and CPTSD diagnosis), Condition × Time × Moderator interaction effects will be tested with the primary outcome measures (CAPS-5, ITQ, and PCL-5) as dependent variables.




2.6.2. Aim 2: Treatment efficiency

A survival analysis will be performed to investigate the efficiency of the interventions on symptom level. Estimates will be used to determine how much time is needed to reach a clinically significant change and a cut-off score on the PCL-5. Clinically significant change will be calculated by means of a Reliable Change Index (85). A cut-off score of 33 on the PCL-5 will be used, based on Bovin et al. (63) and Wortmann et al. (86). The estimates for the three treatment conditions will be compared using a log-rank test. A survival analysis is preferred since it accounts for censoring, which happens when not all participants reach a clinically significant change or the cut-off score during the course of the trial. Time will be defined by the amount of treatment sessions and ranges from one to six.



2.6.3. Aim 3: Treatment acceptability

To investigate whether or not treatment acceptability differs between the treatment conditions, a one-way ANOVA with Treatment condition as the independent variable and scores on the individual treatment acceptability questions as dependent variables will be performed.




2.7. Data management and monitoring

To maintain confidentiality, data will be stored digitally on secured servers of the Altrecht Academic Anxiety Center. No analog data will be collected. Every participant will get an identification number, based on the order of inclusion. The data will be accessible by the principal investigator and research assistants involved in the study, affiliated with the Altrecht Academic Anxiety Center. Personal data will be handled according to the European General Data Protection Regulation. After consulting the guidelines posted by the European Medicines Agency, the installation of a Data Monitoring Committee was not deemed necessary. Pseudonymised data will be accessible to authors not affiliated with Altrecht. In accordance to the Dutch Medical Scientific Research Law, the trial will be suspended when there is sufficient ground that continuation of the study will jeopardize subjects’ health or safety. Serious adverse events (SAE’s) will be reported to the principal investigator within 24 h. SAE’s will also be reported to the Medical Research Ethics Committee (MREC) “NedMec” that approved the protocol.




3. Discussion

The current study may have several clinical implications. For instance, if our hypotheses that EMDR 2.0 and the Flash technique are effective treatments for PTSD are supported, it would offer therapists additional treatment options. Furthermore, if EMDR 2.0 is found to be more efficient than EMDR therapy, we would may be able to treat more patients within the same timeframe, which would reduce patient burden, as well as wait-list duration and treatment costs. This is necessary because PTSD is a major public health problem that incurs high healthcare costs (2). Another implication is that, if the Flash technique is found to be more acceptable than EMDR therapy, the application and dissemination of the Flash technique could reduce patient burden. Similarly, since treatment dissatisfaction appears to be related to treatment dropout, more acceptable treatments will likely improve treatment engagement and reduce attrition (78, 87, 88). Finally, the identification of moderators of treatment response would help match patients with the most suitable treatment options based on their characteristics.

The current study also has several scientific implications. One implication is that the current study is likely to provide a foundation for future research on EMDR 2.0 and the Flash technique, and their applicability in the clinical field, as well as future research on mechanisms of action. Furthermore, the present study could contribute to the collection of data on possible pre-treatment factors that moderate the effectiveness of PTSD treatment (89).

There are some limitations of the study design that need to be addressed. First, a limitation includes the risk of missing data, due to numerous measurement occasions after the treatment phase. However, by using a statistical method that handles missing data well, we mitigate the impact of missing data on the statistical power. Furthermore, a limitation of the present study is that the participants are not blinded to their treatment conditions. This makes the design susceptible to expectancy effects of the participants. However, we do not anticipate that these expectancy effects will be stronger for one condition than for another, and the randomization process should account for an even distribution if these effects would occur. Another limitation is the absence of an inactive control condition. To this end, on the one hand, our study is a suboptimal design for testing the hypotheses that the experimental conditions are effective treatments for PTSD. In contrast, the active control condition in this study has been frequently compared to wait-list control conditions (7, 8), showing that EMDR therapy was more effective in the treatment of PTSD than wait-list control conditions. Therefore, we can assume that when EMDR 2.0 and the Flash technique have comparable effect sizes in comparison with EMDR therapy, these interventions are likely to be more effective than a waitlist control condition in the treatment of PTSD. Finally, a limitation of the present study is that the design and sample size will not yield enough statistical power to detect small effect sizes when comparing the treatment conditions or when investigating moderators of effectiveness.

The study design also has several strengths. First, a wide array of outcomes of comorbid symptoms to PTSD (e.g., symptoms of depression and dissociation) will be assessed. Therefore, it is likely that the current study will add to the existing evidence of the effectiveness of EMDR therapy beyond PTSD symptoms (7, 8), and will allow us to compare EMDR 2.0 and the Flash technique with other trauma-focused treatments on these outcomes. Secondly, we will investigate whether the treatment results are maintained over a longer period, by monitoring the symptoms over the course of 12 weeks after treatment termination. Thirdly, therapists record their sessions on video and measure the time they spent on the intervention. Although this is originally incorporated in the procedure to assess treatment fidelity and treatment efficiency, this practice also serves to motivate therapists to optimally use the session time for the intervention and to not elaborate on peripheral matters, improving protocol adherence. Finally, we assess treatment efficiency not only using the intervention time needed to decrease subjective units of disturbance scores, but also by assessing the number of sessions needed to improve in symptomatology. Therefore, the current study may provide better insight into which treatment is most efficient in reducing PTSD symptoms and achieving clinically significant changes.

In conclusion, we believe that the proposed trial is of clinical and scientific relevance given that it is the first RCT to investigate EMDR 2.0 and the Flash technique in a sample of patients diagnosed with PTSD. In addition to focusing on effectiveness, the trial also investigates the treatment efficiency, acceptability, and moderators of effectiveness.
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