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Background: Early childhood adversity plays an important role in the etiology of borderline personality disorder (BPD). Current evidence suggests that trauma treatment for patients with BPD can be performed safely and that early trauma treatment has a positive effect on the course of PD. However, there is a scarcity of RCTs comparing the effects of the timing of trauma treatment during schema therapy (ST) for BPD on BPD severity. Therefore, the LUCY trial investigates the effects of the timing of trauma treatment by comparing early trauma treatment using imagery rescripting (ImRs) on the course of BPD during ST to trauma treatment in the middle of the treatment course.

Methods: In this multicenter RCT, two conditions are compared among 73 individuals with BPD. The participants receive combined individual and group ST in both conditions. However, in condition (A), participants directly start ImRs in the individual sessions in months 2–4, and in condition (B), participants receive ST-as-Usual (STAU), in which ImRs is not allowed during months 2–4. The treatment follows ST treatment protocols, consists of a fixed combination of individual sessions and group sessions with a maximum of nine patients, and has a maximum duration of 25 months. The primary outcome is change in BPD severity, which is assessed using the Borderline Personality Disorder Severity Index-5 by independent raters blinded to the treatment. Secondary outcome measures include treatment retention, disconnection/rejection schemas, general functioning, posttraumatic stress disorder symptoms, general psychopathological complaints, quality of life, happiness, schemas, and schema modes. Multilevel analysis will be performed to analyze and compare changes in BPD severity between conditions and generalized linear mixed model analyses to test predictors and moderators.

Discussion: This study will increase the knowledge on whether trauma treatment early in therapy positively affects the course of BPD manifestations during ST. When the early application of ImRs leads to a faster decrease in BPD manifestations, the treatment of BPD patients might be shortened, leading to improved treatment outcomes and decreased healthcare expenses. Moreover, the planned sub-studies will expand our knowledge of how ST works and the factors that influence the outcome of treatment.
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Introduction

This article describes the study protocol of the LUCY trial (Legitimizing the Use of Childhood memory rescripting early in the first Year), a multicenter randomized controlled trial (RCT) on the effects of the timing of trauma treatment by imagery rescripting (ImRs) on the course of borderline personality disorder (BPD) manifestations during schema therapy (ST). Among the major evidence-based treatments for BPD, ST has a unique standpoint toward adverse childhood experiences of BPD patients, compared to other evidence-based treatments for BPD [e.g., dialectic behavioral therapy (DBT), mentalization-based treatment (MBT), and transference focused psychotherapy (TFP)], because in comparison with other evidence-based treatments for BPD, traditionally in ST, adverse childhood events are always addressed and processed during ST with ImRs. ImRs is an ST technique that is a highly effective evidence-based stand-alone trauma processing technique for post-traumatic stress disorder (PTSD) and a range of other disorders (1–5). Only more recently, specific trauma-focused DBT and MBT programs have been developed for BPD patients with comorbid PTSD, underscoring the importance of trauma processing in the treatment of patients with PTSD and BPD (6–8). In ST, ImRs is used to process both traumatic experiences that contributed to the development of maladaptive schemas but did not lead to a comorbid PTSD, such as experiences of neglect and emotional abuse, as well as in the case of adverse experiences that (potentially) lead to comorbid PTSD such as abuse and violence experiences (4, 5, 9). Because BPD is related to various types of childhood adversities, it is important to process important experiences that contribute to the maintenance of BPD symptoms during treatment (10).

Trauma processing in the treatment of BPD patients appears important for several reasons. Experiences of early adverse childhood experiences are assumed to play a significant role in the etiology of BPD (11). On average, individuals with BPD have a 13.9 times higher chance of experiencing childhood adversity than non-clinical individuals (12). Compared with other psychiatric groups, BPD patients have a 3.15 times higher chance of experiencing childhood adverse events (13), and they often report a wide range of negative developmental experiences and frequently experience multiple childhood adverse events such as abuse and neglect (10, 12, 14). In addition, adverse events in (early) childhood contribute to the development of early maladaptive schemas (basic mental representations of the self, relationships with others, and the world) and dysfunctional schema modes (encompassing the current emotional, cognitive, and behavioral states of an individual) (15). These schemas have been found to mediate the link between early life experiences and the emergence of personality disorders (16). Finally, the prevalence of PTSD among BPD patients is relatively high, ranging from 34 to 46% (17). This specific group of BPD patients with comorbid PTSD is characterized by a higher level of exposure to traumatic events in interpersonal relationships during both childhood and adulthood compared to BPD patients and PTSD patients (13).

There is evidence that trauma-focused therapy for PTSD can be safely performed in patients with BPD (17). In addition, several studies have investigated the results of combined PD and PTSD treatment on co-occurring personality disorder traits [e.g., (6, 7)]. These studies found a relationship that combined treatment is feasible, acceptable, and safe to administer and may lead to larger improvements in PTSD and BPD than a PD treatment alone. However, little is known about the effects of targeting memories of adverse (childhood) events early in treatment in people with a personality disorder (PD) who do not have comorbid PTSD. A recent RCT by Hafkemeijer et al. (18) compared five sessions of eye movement desensitization and reprocessing (EMDR) therapy (5 weekly sessions of 90 min, 7) to a waiting list control condition (a period of 5 weeks). After 5 weeks of EMDR or 5 weeks of the waiting list control condition, patients in both conditions received ST-as-Usual (STAU) for their PD. After 3 months, significant improvements with medium effect sizes were found for psychological symptoms, psychological distress, and personality functioning in the EMDR condition compared to the STAU condition, indicating that early trauma treatment can be beneficial in the treatment of individuals with PDs (18).

Contrary to these recent positive findings of early trauma treatment, current ST protocols for BPD prescribe trauma treatment in the middle of the treatment course (9). To date, an important reason for postponing trauma processing to the middle phase of ST is the idea that the therapeutic relationship is not yet strong enough, and the patient is not yet ready (9). Trauma processing with ImRs forms an integral and important part of ST for BPD but is usually postponed to the mid-phase of therapy (9), which might be suboptimal given recent positive findings with regard to the effects of early trauma treatment on the course of PD's (18). Trauma processing earlier in therapy might improve the effectiveness of ST, which might lead to shortening the treatment duration and thereby an increase in cost-effectiveness. Therefore, the LUCY trial investigates the effect of early trauma treatment by ImRs on the course of BPD during ST, compared to trauma treatment in the middle of the treatment course.



This study

Initial evidence suggests that trauma treatment for PTSD can be performed safely in BPD patients, and no stabilization is needed (17). Nevertheless, randomized studies comparing the effects of trauma processing early in ST on BPD severity compared to treatment with no or later trauma processing are lacking. Therefore, this study investigates the effects of early trauma treatment with ImRs on BPD severity during ST.

The central goal of the LUCY trial is to investigate whether ImRs applied early in therapy positively impacts the course of BPD manifestations in ST. In addition, the effects of ImRs on a set of secondary outcomes will be explored, including general functioning, PTSD symptoms, general psychopathology, quality of life, happiness, schemas, and schema modes. A multicenter randomized trial is performed in regular mental healthcare settings. Participants with a primary diagnosis of BPD receive a combination of individual and group ST. Two treatment arms are compared. Both arms start with 1 month of getting acquainted with the ST concepts, forming a working relationship, and formulating a case conceptualization. Thereafter, in condition (A) early ImRs, patients start with ImRs in months 2–4 in their individual sessions, and in condition (B) STAU, patients receive schema therapy as usual (no ImRs allowed during months 2–4). We hypothesize, in accordance with recent findings that show positive effects of early trauma treatment on the course of PD, that recovery from BPD (i.e., reduction of BPD severity) benefits from ImRs applied early in therapy (18).

Second, attrition is quite high in BPD treatment [on average around 40% after one year of treatment in a meta-analysis by Arntz et al. (19)]; if it is indeed the case that patients are not ready for early ImRs, then dropout could be even higher in the early ImRs condition (9). It could however also be the case that providing early trauma processing with ImRs could reduce dropout because trauma-related symptoms, which are associated with high burden and high dropout rates, are treated effectively early. A second objective of this RCT is, therefore, to investigate whether or not trauma processing early in treatment leads to increased dropout from treatment.

Third, the effect of early application of ImRs on the working relationship with the therapist, reported by the patient, is investigated. Early application of ImRs is expected to positively affect the therapeutic relationship in the individual ST compared to usual ST, because in the ImRs, the condition therapist potentially meets the needs of the patients sooner as compared to STAU in which ST techniques can be used that potentially less directly meet the needs of the patient, such as cognitive and behavioral techniques. In ImRs, imagery is used to modify the meaning of traumatic memories by the patient imagining a new script that meets the needs of the patient, thereby directly meeting the unmet need of the patient. It is hypothesized that this could possibly lead to a more secure attachment and improved trust, in other words, a better working alliance. An indication of this comes from a recent qualitative study, in which patients indicated that the therapist being both confrontational (and not avoidant) and able to meet the patient's needs during ImRs was helpful to improve the working alliance (20).

Fourth, the anticipated outcome is that early implementation of ImRs will result in a quicker reduction of the levels of the disconnection and rejection domain schemas, including abandonment/instability, mistrust/abuse, emotional deprivation, defectiveness/shame, and social isolation/alienation, as evaluated by the Young Schema Questionnaire (YSQ), than in usual ST, due to earlier meeting of the needs of the patient.

In summary, multiple explanations are possible for a (possible) positive effect of early ImRs on BPD severity. Therefore, in a sub-study, several mechanisms of change of reduction of BPD severity will be investigated; more specifically, mediation of reduction of BPD severity by schemas, schema modes, working alliance, and PTSD symptoms will be investigated. In addition, in a second sub-study, a qualitative study will be performed in which the experience of therapists and patients with early ImRs will be investigated with semi-structured interviews to gather knowledge on the experiences about the application of early ImRs which will also be used to optimize the application of ImRs early in ST. Finally, the effects of differences in ST dosage (outpatient vs. intensive day clinical treatment—provided by one of the sites, see treatment paragraph for details about the dosage differences) on the effectiveness of ST will be explored.



Method


Design

This study design is a multicenter RCT, with two arms (n ≥ 73). Both treatments consist of a combination of individual and group sessions. There are two versions of individual ST, to which participants are randomly assigned: (A) experimental ST, in which ImRs is delivered in every individual session during months 2–4 (early ImRs), and (B) STAU, in which patients receive ST-as-Usual, that is, ImRs is not allowed during months 2–4. Therapists in this condition are allowed to use other ST (experiential) techniques, such as chair work and cognitive and behavioral techniques, but are not allowed to use ImRs. After 4 months, therapists are free to use all ST techniques that they think are appropriate and helpful. This study is being carried out in five corporate mental healthcare centers in the Netherlands: GGZ Oost Brabant (locations Helmond and Oss), and PsyQ locations Amsterdam, Rotterdam, and Zaandam. During the study, the PsyQ location in Amsterdam was taken over by the Academic Center for Trauma and Personality (ACTP).

In two PsyQ sites (Amsterdam and Rotterdam), several participants also took part in the Borderline Optimal Treatment Selection (BOOTS) study. The BOOTS study compares the effectiveness of DBT to ST and investigates the optimal treatment selection among individuals with BPD (21). Eighteen participants participated in the BOOTS trial and were randomized to the ST arm. They completed the assessments needed for the BOOTS and the LUCY trial, after which they were randomized to one of the two arms of the LUCY trial.

The study protocol was approved by the ethical committee of the University of Amsterdam (2019-CP-10845). This study is registered at the International Clinical Trial Registry Platform, registration number NL NL7965, first registered on 15 August 2019 and fulfills the World Health Organization Trial Registration Data Set. The procedures adhered to applicable guidelines and regulations. Any changes in the protocol will undergo formal amendments. The ethical committee of the University of Amsterdam will review the amendments, and, upon approval, they will be included in the trial registration.



Time frame

The trial was registered on 15 August 2019, and the first eligible patient started treatment on 31 October 2019. The last patient started treatment on 24 January 2023 and is expected to complete the treatment on 24 July 24. The last assessment is planned to take place on 24 January 2026, and data collection will be completed after that assessment.



Patients

Patients were included in the study if they (2) had a primary diagnosis of BPD [assessed with the Structured Clinical Interview for Personality Disorders (SCID-5-PD)] (22), (2) had a score of 20 or above on the Borderline Personality Disorder Severity Index [BPDSI, (23)], (3) were between 18 and 65 years old, and (4) were able to understand, read, write, and speak Dutch (or English for the Amsterdam site, where separate Dutch and English ST is offered). Patients were excluded if they had (1) an alcohol or drug dependency and were in need of a clinical detox (after 3 months of abstinence participation is possible), (2) a comorbid psychotic disorder (when > 1 year in full remission inclusion is possible), (3) an antisocial PD with a history of physical interpersonal violence in the last 2 years, (4) DSM-5 bipolar disorder, type 1 (current or past; if there has been no manic episode in the last year, patients are included) (24), (5) an acute suicide risk, (6) an IQ < 80, (7) received ST of any kind (e.g., individual, group, inpatient, outpatient, and day treatment) in the past year, and (8) were not able to commit to group therapy sessions of 90 min and individual sessions of 45–60 min once a week for 2 years within the treatment period. Patients were asked not to start any other psychological treatment or medicine during screening or during the ST treatment or waitlist period, and prior to beginning ST treatment, medication levels had to remain constant for a minimum of 3 months if not stopped. Non-PD-focused supportive treatment may be continued during the waitlist period and during screening but not during ST treatment in the study and 1-year follow-up period.



Sample size

At least N = 73 participants were planned to be included. Using the approximation proposed by Twisk (25), and assuming an average correlation of 0.5 between measurements [as in (26)], this suffices, given the seven repeated measurements, to reach 80% power to detect a medium effect size of d = 0.5 between the treatment conditions. Using the more sophisticated power analysis approach proposed by Moerbeek et al. [(27), p. 191] for multilevel tests of a difference in linear slopes assessed with multiple (i.e., 7) measurements, for a medium effect size (d = 0.5) tested at a two-tailed significance level of 0.05, N = 39 suffices to reach 80% power. Starting with N = 73 and taking into account an early study dropout of 10%, the resulting N=66 suffices to reach > 95% power to detect a medium effect size (d = 0.5) and 80% power to detect a small-to-medium effect size of d = 0.38. An effect size of d = 0.5 between slopes is equivalent to a mean difference between conditions of approximately five points on the BPDSI at the last assessment, which is a relevant difference. Moreover, the sample size of N = 73 suffices to reach more than 80% power to detect at a significance level of 0.05, a difference of 30% in dropout rates during the first year between 20% [which is the approximate dropout rate of ST in individual-group format at 1 year; (26)] and 50%, which would be a substantial and alarming increase in the experimental treatment (25, 28).



Recruitment

Patients from participating mental healthcare centers were asked to participate in the study. At all sites, Dutch-speaking participants were recruited; however, at the Amsterdam site, an additional cohort of English-speaking (non-Dutch) participants was recruited, resulting in one group of patients who received treatment in English. The same standardized measures were used for the Dutch and English patients. Patients with a primary diagnosis of BPD according to DSM-5 were asked to participate in the screening procedure (24). Patients were given both written and verbal information about the study, and after they provided informed consent, the screening process commenced. The sample included BPD patients with and without comorbid PTSD. Figure 1 illustrates the patient flow from recruitment onward; to achieve the intended sample sizes, site coordinators kept the central research team informed of the progress of participant recruitment and any issues that arose during the study.
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FIGURE 1
 Flowchart of the study design.




Randomization

When participants were eligible for participation and completed baseline assessments, they were randomized to one of the two arms A (early ImRs) or B (STAU) in a 1:1 proportion by an independent researcher, after checking the inclusion and exclusion criteria, using block randomization with randomized block sizes blocks (sizes 4 and 6), stratified by the center (for the Amsterdam site stratified for language) (29, 30). The allocated treatment condition was disclosed to the patient by their therapist during the first treatment session.



Procedure and assessments

Patients were recruited from participating mental healthcare centers. Patients with a primary diagnosis of BPD, classified using the Structured Clinical Interview for Personality Disorders (SCID-5-PD) (22) by trained clinicians, were asked to participate in the screening process of the study. A check was performed to determine eligibility. This check concerned examining whether participants met the inclusion and exclusion criteria, and their willingness and ability to participate in 2-year individual and group schema therapy.

After the first eligibility check but before randomization, the baseline measurements (see Measures Section) and a motivational/availability interview assessing the participants' motivation were performed by an independent research assistant. After 4, 8, 12, 18, 24, and 36 months, assessments by an independent trained local research assistant blinded to the treatment arm were performed (Table 1). Each assessment took approximately 2.5 h. The results of the assessments were shared with the patients and therapists so that they could be used as routine outcome measures to track and discuss treatment progress. Participants who drop out of treatment and or the study will be asked to continue the study assessments; however, if the participant decides to withdraw from the study, a minimized exit assessment is conducted—if the participant consents, in which the primary outcome measure is assessed. Patients will receive a monetary incentive of 25 euros after completion of all assessments. All group ST sessions are video-recorded, and individual ST sessions are audio-recorded. A random sample will be selected from each site. Independent raters will evaluate a random selection of these recordings to evaluate treatment adherence and competence of group ST with the Group Schema Therapy Treatment Integrity scale (31) and individual ST with Schema Therapist Competency Scale [STCS-I-1; (32)]. The recordings will be destroyed 5 years after the primary study results have been published. The results of the baseline assessments were provided to the therapists to formulate the ST case conceptualization.


TABLE 1 Overview of measures and assessment times.

[image: Table 1]



Ethical aspects

Patients received verbal and written information about the study, and they were asked to give their written consent after a clear explanation and time (minimum 2 days) for reflection on participation in the study. Participants are allowed to leave the study at any time, keeping their right to alternative treatment at the participating center. Therapists are allowed to withdraw a patient, in consultation with the participant, from treatment only in exceptional situations after consultation with the central investigators. The (research) data collected during this project will be stored and shared in a safe and secure manner using systems that are managed and maintained by the IT departments of the involved institutions and conform to privacy regulations. Due to the sensitivity of our (research) data, especially to protect the privacy of the research participants, as well as participants not having given consent to share their data with others, data on an individual level cannot be shared with others. The study protocol was approved by the local ethics committee of the Department of Psychology at the University of Amsterdam (2019-CP-10845).



Treatment

ST, developed by Jeffrey Young, derives from cognitive behavioral therapy (CBT) (33). This approach integrates concepts from various theoretical frameworks such as attachment theory, psychodynamic therapy, and experiential therapies. Schema therapy employs extensive experiential techniques in conjunction with cognitive and behavior-focused methods. The therapeutic relationship is defined as “limited reparenting,” where the therapist, within the bounds of a professional therapeutic alliance, adopts a nurturing role akin to a 'supportive parent' for the patient and tries to fulfill the basic needs of the client. The underlying premise of schema therapy is that childhood trauma and unmet fundamental needs, compounded by biological and cultural factors, contribute to the development of early maladaptive schemas, fundamental mental frameworks encompassing self-perception, interpersonal dynamics, and one's outlook on the world. Additionally, the theory posits the existence of dysfunctional schema modes comprising emotional, cognitive, and behavioral states.

The treatment consists of a fixed combination of group sessions and individual sessions. Groups consist of a maximum of nine patients. ST starts with three individual pretreatment sessions over 4 weeks. The main treatment consists of a treatment phase and a maintenance phase. The treatment period lasts a maximum of 18 months and is divided into two phases. The active treatment phase lasts for 12 months and includes weekly group psychotherapy sessions of 90 min, as well as weekly individual psychotherapy sessions with a duration of 45–50 min. This is followed by 6 months of weekly group ST sessions and every 2 weeks individual ST sessions. After 18 months, participants end the group treatment. The maintenance phase lasts for 6 months and consists of biweekly individual ST sessions for the first 3 months, followed by one individual session per month for the next 3 months. In this study, the individual ST has two arms; both commence with 1 month of getting acquainted with the ST concepts, forming a working relationship, and formulating a case conceptualization. In months 2, 3, and 4, patients were allocated to one of two individual schema therapy conditions:

A. Early ImRs: ImRs of early childhood memories during 12 weeks.

B. STAU: Schema therapy as usual. Experiential techniques are allowed but the use of ImRs is not allowed in the first 4 months.

One site delivers intensive day clinical treatment. The treatment duration at this site is 24 months, divided into four phases; phase 1 has a duration of 6 months in which group ST is given three times a week for 90 min plus one individual session with a duration of 45 min. In phase 2, months 7–12: group ST is delivered 2 times a week for 90 min, accompanied by one individual session every 2 weeks, for 45 min. In phase 3, months 13–18, GST is delivered once a week for 90 min, and individual sessions are delivered once every 2 weeks for 3 months and thereafter once a month. In phase 4, one group therapy session is provided every 2 weeks, and individual sessions once every 2 months.

Group ST follows the protocol of Farrell et al. (34) and individual ST the protocol of Arntz and van Genderen (9). Group and individual ST are coordinated during weekly peer supervision meetings. The groups are semi-closed: every 12 sessions, patients can be included until the group is complete, participants who complete 1.5 years of treatment leave the group, and in the following session, new patients enter the group.


Use of co-intervention

Patients are allowed to continue medication during the study. However, patients who began taking medication within 3 months before the initial screening were excluded from the study, or they could participate after 3 months. Except for crisis interventions, no other psychological or new pharmacological therapies are permitted during treatment. Medication use is closely monitored throughout the study period.



Escape medication/treatment

If the participants experience an acute crisis during the study, they are permitted to use other forms of therapy or medication. The use of such interventions or medication will not result in exclusion from the study but will be recorded, monitored, and reported.



Further treatment

After completion of the 1-year follow-up assessment, the therapists who performed individual ST meet the patient for an evaluation, using the outcomes of the assessments; at this point, it is determined whether additional treatment is necessary. The type, frequency, and intensity of the additional treatment are determined by the center's typical indication procedure. If patients request assistance during the 1-year follow-up period, an estimation is performed if the need for assistance outweighs the benefits of the intended 1-year treatment-free period.



Dropout, deviation from the treatment protocol, and follow-up

Patients are free to withdraw from the study at any point for any reason. In serious cases, such as when a patient severely disrupts the treatment process for other group members or frequently misses treatment sessions, therapists may remove patients from treatment after consultation with the researchers (pushout). Site coordinators are responsible for finding appropriate alternatives for patients who drop out or are pushed out of treatment. The reasons for the early termination of treatment will be monitored and recorded by the researchers. If patients make significant progress in treatment, therapists may deviate from the treatment length according to the ST protocols and end the treatment earlier or skip sessions. At the end of treatment, therapists advise patients not to start new treatment during the follow-up period and continue applying the techniques they have learned by themselves. Following completion of the follow-up assessment, the former therapist discusses the results with the patient and helps them determine whether additional therapy is necessary. If a patient requires further therapy, the therapist will assist them in identifying the type of therapy needed and provide a referral if the therapy is not available at the treatment site.



Therapists, training, and supervision

Therapists must meet the following criteria: (1) At least junior level training and registration according to the Dutch ST register; (2) (if group schema therapist) completed a recognized course in GST according to the Farrell and Shaw ST model (34); and (3) completed a 2-day ImRs training in which they learn the ImRs protocol as described in the study by Arntz and van Genderen (9) and Arntz (35). The therapists will meet each other for 1 h every week for peer supervision and may consult the study's ST supervisors (AK and AA) if necessary.




Measures
 
Diagnostic and baseline assessments

The Dutch DSM-5 versions of the Structured Clinical Interview for DSM-5 Disorders—SCID-5-S and SCID-5-P—were used to assess syndromal and personality disorders during screening (22, 36). A checklist is used to assess the inclusion and exclusion criteria. Furthermore, at baseline, the Childhood Trauma Questionnaire-Short Form [CTQ-SF; (37)], PCL-5, Young Schema Questionnaire-Short Form, Schema Mode Inventory, and (after preparatory session 3 with the individual therapist) WAI self-report questionnaire (38) were assessed.

Adverse childhood experiences are assessed by the Childhood Trauma Questionnaire-Short Form [CTQ-SF; (37)], a self-reported questionnaire comprising 25 items. These items are rated on a 5-point Likert scale, ranging from 1 (never true) to 5 (very often true). The CTQ-SF encompasses the following five subcategories: sexual abuse, physical abuse, emotional abuse, physical neglect, and emotional neglect. The CTQ-SF has demonstrated satisfactory validity and reliability, with Cronbach's alpha ranging from 0.53 (physical neglect) to 0.91 (sexual abuse) (39, 40). To assess the severity of trauma exposure, norm scores are available, categorizing individuals into four groups: none, low, moderate, and severe (41).



Primary outcome measures

The primary focus of the study is to determine changes in the severity and frequency of DSM-5 BPD manifestations, assessed with the Borderline Personality Disorder Severity Index version 5 (BPDSI-5) (42). The BPDSI-5 is a structured clinical interview that employs 70 items to assess the severity of BPD within the preceding 3 months. The items assess different manifestations of the nine BPD traits outlined in the DSM-5. Each of these nine traits is evaluated using multiple items. The frequency of occurrence indicated by each item is evaluated using an 11-point Likert scale, ranging from 0 (absent) to 10 (daily). However, the 'identity disturbance' trait diverges, utilizing a 5-point Likert scale from 0 (not present) to 4 (dominant), which is then multiplied by 2.5. For each BPD trait, a subscale score is calculated consisting of the mean of the pertinent items (range 0–10). The total score of the BPDSI-5 score ranges from 0 to 90, reflecting overall severity. The psychometric properties of the BPDSI-5 are good, with a high level of agreement between different raters and high internal consistency. The scale has a cutoff point of 14.93 with scores above, indicating clinical levels of BPD dysfunction and exhibiting considerable specificity (1.00) and sensitivity (0.97). Additionally, Giesen-Bloo et al. (42) concluded that a reliable positive change is indicated by an improvement of at least 11.70 points.



Secondary outcome measures

1. Treatment dropout. The number of sessions and the date on which treatment dropout (or pushout) occurred will be monitored.

2. The working alliance self-report (WAI-SR) is used to measure patients' thoughts and feelings about the working relationship with the individual ST therapist (38). The WAI-SR has three scales that measure different aspects of the therapeutic alliance. each aspect is measured by four items. The scales are (1) agreement on the tasks of therapy, (2) agreement on the goals of therapy, and (3) the development of an affective bond. the items are scored on a 5-point likert scale. the goal, task, and bond domains have scores ranging from 5 to 20. Higher scores indicate a better therapeutic alliance. the WAI-SR demonstrates strong internal consistency; values of cronbach's alpha for each of the three subscales range from 0.81 to 0.90, while the total score has cronbach's alpha of 0.91. the WAI-SR also exhibits considerable reliability, with a test–retest reliability of 0.93 (95% CI 0.83–0.97) (43). in terms of its construct validity, the WAI-SR exhibits high correlations with other measures of the therapeutic alliance, such as a correlation of 0.80 with the california psychotherapy alliance scale and a correlation of 0.74 with the helping alliance questionnaire (44). The first assessment of the WAI-SR took place 3 weeks after starting therapy, during the preparation phase, because some experience with the treatment and contact with the therapist is needed to answer the WAI questions. note that this is before the imrs sessions start in the experimental arm A. participants were instructed to fill out the WAI after this session and return it before the fourth individual session in a sealed envelope to the secretary (and not give it to the therapist) to prevent their ratings from being influenced by therapists reading their ratings. the later WAIs are part of the computerized battery that participants fill in during regular assessments, which are assessed by an independent research assistant.

3. The WHO disability assessment schedule 2.0 36-item interview version (WHODAS 2.0) (45) is used to assess general functioning, measuring impairment in six domains: cognition, mobility, self-care, getting along, life activities, and participation. In this study, the WHODAS is administered by the independent research assistant. All items are assessed using a 5-point likert scale, with scores ranging from 1 (non) to 5 (extreme or cannot do), based on the person's experience in the past 30 days. a summary score will be derived using the complex scoring method (45). The WHODAS 2.0 has excellent psychometric properties. Test–retest studies of the 36-item scale in countries across the world found it to be highly reliable, with an intraclass coefficient of 0.69–0.89 at the item level, 0.93– 0.96 at the domain level, and 0.98 at the overall level. cronbach's alpha levels were generally very high (0.94–0.96 for domains and 0.98 for total score) (45).

4. Early maladaptive schemas were assessed using the Dutch Young Schema Questionnaire-3 Short Form [YSQ-3SF; (46)]. In the current study, the sum score of the schemas from the disconnection/rejection domain is used to test the hypothesis that early ImRs leads to a faster reduction of schemas from this domain. The sum of the scores of the other domains is used for exploratory purposes. The YSQ-3SF consists of 90 items with a 6-point Likert scale ranging from 1 (completely untrue of me) to 6 (describes me perfectly) for measuring 18 schemas, as formulated by Young et al. (33). The psychometric properties of the YSQ-3SF are good, with a test–retest reliability of 0.98 and adequate internal consistency for all 18 scales (α > 0.70). In addition, a significant association has been found between the schemas measured by this questionnaire and features of several personality disorders (46, 47).

5. The severity of posttraumatic stress symptoms is measured using the Post-Traumatic Checklist for DSM-5 (PCL-5) (48). The PCL-5 is a self-report measure for PTSD symptoms with 20 items which are rated on a 5-point Likert scale, from 0 (not at all) to 4 (extremely), assessing the 20 DSM-5 symptoms of PTSD. The PCL-5 provides a severity score between 0 and 80, and the developers suggest that a PCL-5 cutoff score between 31 and 33 is indicative of probable PTSD. Although a diagnosis cannot be made on the basis of the PCL-5 alone, clinicians can look at individual items to determine whether the number of symptoms required by the DSM-5 is present. The PCL-5 has good psychometric properties with good internal consistency (α = 0.96), test–retest reliability (r = 0.84), and convergent and discriminant validity (49–51).

6. Quality of Life will be assessed with the EuroQol EQ-5D-5L (52, 53). Five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) are measured and categorized into five severity levels: no problems, slight problems, moderate problems, severe problems, and extreme problems. There are 3,125 possible health states defined by combining one level from each dimension, ranging from 11,111 (full health) to 55,555 (worst health). EQ-5D-5L health states are converted into a single index ‘utility' score using a scoring algorithm based on (Dutch) public preferences. The EQ-5D-5L has good psychometric properties. The intraclass correlation of the EQ-5D-5L ranges from 0.73 to 0.84 for the summary index, and the instrument has good construct validity (54).

7. The SMI is a self-report instrument that consists of 143 items on 16 schema modes that are scored on six-point Likert scales (1 = completely untrue, 6 = completely true). It measures the extent to which dysfunctional (vulnerable child, angry child, enraged child, impulsive child, undisciplined child compliant surrender, detached protector, self-soother, self-aggrandizer, bully and attack, punitive parent, demanding parent, healthy adult, perfectionistic overcontroller, and suspicious overcontroller) and functional schema modes (happy child and healthy adult) were present at the time of assessment (55). It is an adaptation of the original SMI containing 270 items (56) and a short SMI containing 118 items (57). Its subscales have satisfactory to high internal consistency (Cronbach's α ranges from 0.79 to 0.96) (57).

8. General psychopathological symptoms as an index of the severity of syndromal disorders are assessed with the Brief Symptom Inventory [BSI; (58)], a short version of the Symptom-Check-List (SCL-90-R). The BSI is a self-reporting instrument that measures general psychiatric symptoms. It measures nine symptom dimensions: somatization, obsession-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism with 53 items scored on a 5-point Likert scale, ranging from 0 (not at all) to 4 (extremely). The BSI has good reliability and validity. The internal consistency of the total score is 0.96, and the test–retest reliability is 0.90 (59). Normative data are available for both clinical and non-clinical samples of adolescents (over 13 years) and adults (60).

9. Happiness is assessed with the 1-item happiness question validated in more than 30 countries (61). General happiness, in the weeks prior to the assessment, is assessed by a single 7-point Likert scale item ranging from 1 (completely unhappy) to 7 (completely happy). The reliability and validity of the happiness item are good to excellent, with a test–retest reliability of 0.87 (62).

10. Medication and mental healthcare use are monitored during each assessment.




Study assessment moments

Outcome instruments are assessed at baseline (0 months), at 4 months (12 sessions of ImRs or ST-as-Usual), after 8 months of treatment, after 1 year of treatment, at the end of group therapy (after 18 months of treatment), and after 24 months (after the end of individual treatment). One year later, a 3-year follow-up assessment is performed. Table 1 presents an overview of the measurements and the timeframe of the assessments.

The WAI, assessing the therapeutic alliance with the individual therapist as experienced by the participant, cannot be assessed at baseline because the patient and therapist have not yet met each other. Therefore, the first WAI assessment will take place after the third individual session, that is, before the ImRs in the experimental arm is started.



Statistical analysis

All analyses are planned to be carried out using SPSS or R statistical software. Dimensional outcomes will be analyzed with multilevel analysis using all available data (intent-to-treat principle). Depending on the empirically found distribution of the dependent variable, the appropriate (generalized) linear mixed model will be chosen (e.g., in the case of non-normal distribution, gamma, negative binomial, or Tweedie distributions with a loglink). Time models might be linear, curvilinear, or piecewise, depending on which model fits the data best. The fixed part will contain the main effects of time and treatment arm and their interaction. The random part will contain a covariance structure for the repeated part with the best fit to the data (e.g., AR1, ARMA11, and compound symmetry) and a random intercept for group and/or participant and/or random slopes for time. Adding a random part for each group is important because of the interdependence of assessments of participants per GST group. If necessary, that is in case of substantial differences between treatment arms at baseline, differences at baseline will be controlled for by adding covariates to the model. Multiple imputation methods will be used to handle missing values at the item level. However, completely missing measurements will not be imputed as this is not necessary for multilevel analysis (63). Dropout will be analyzed using survival analysis, with the treatment arm as a factor. If data allow, a multilevel survival analysis will be used to take the dependency of observation by group into account (group as random intercept). The study will use (G)LMM analyses to test predictors and moderators, including working alliances, schema modes, and PTSD symptoms. The analysis will involve adding predictor, predictor x time, predictor x treatment, and predictor x time x treatment interactions to the model.



Qualitative data analysis

With regard to the qualitative study among therapists and patients, we plan to employ a thematic analytic approach, combining both a top-down approach with pre-formulated themes and a bottom-up approach that allows new themes to emerge from the interviews (64). Inter-rater agreement will be assessed using blinded double coding. Rather than aiming for statistical representativeness, our sample prioritizes diversity. Participants will be selected based on a range of factors: treatment site, sex, age, ethnic background, treatment outcomes (success or failure), and treatment completion or premature termination (65).



Data management, storage, monitoring, and dissemination

Data are collected using a web-based tool called Lotus, developed by the University of Amsterdam. The tool is used to monitor the progress of patients and remind research assistants and junior researchers of upcoming assessments. The patients are registered in Lotus and assigned a unique identifier to maintain their anonymity. The personal information of patients is stored in a secure location and is accessible only to authorized personnel. The data are collected through a secure online survey software called Qualtrics (66) and stored on a secure server accessible only to authorized researchers. The Study Board, consisting of the steering committee, shares ownership of the data and makes the final decisions. The data will not be publicly available because of their sensitive nature. The results of this study will be disseminated through publications in scientific journals and presentations at conferences. Training and supervision will also be offered to participating clinicians to facilitate implementation. The site coordination committee is responsible for addressing the potential difficulties in the execution of the study.



Safety

Previous studies (see Background Section) suggest that there is no significant risk for patients undergoing the treatments being investigated. To minimize any potential harm, patients with acute suicidality are excluded from the study. In cases of serious adverse events (SAEs), which include events resulting in death, hospitalization, or significant disability, the junior researcher will be notified within 24 h by the local site coordinators. The relatedness of the SAE to the intervention will be evaluated by the PIs and reported to the ethical committee of the University of Amsterdam. Because the occurrence of SAEs is expected to be low, no specific hypotheses were formulated with regard to conditions and SAEs. However, the number and type of SAEs will be reported per study arm in the outcome paper.




Discussion

The current trial provides an opportunity to investigate the effect of early trauma treatment on the course of BPD severity during ST. When early trauma treatment by ImRs leads to a faster decrease in BPD manifestations, ST for BPD patients might be further shortened, which in turn leads to a reduction in direct and indirect healthcare costs and waitlists for ST. Currently, there is a great need for efficient and effective treatments for BPD as a considerable number of patients with BPD do not receive evidence-based treatment for BPD, and waitlists for specialized BPD treatments are very long [e.g., for the Dutch situation: (67)].

The current study also provides insight into the working mechanisms of ST, which will contribute to the identification of key elements of ST. A better understanding of the mechanisms of change provides an opportunity to further improve ST for BPD. Furthermore, studying these mechanisms can improve our understanding of BPD and the variables associated with the course of BPD. Studying the underlying mechanisms will also help to discover important mechanisms of change that cut across different types of therapy, contributing to a better understanding of psychological interventions in general (68).

The LUCY trial has several strengths. First, it has good external validity. The study is conducted in regular outpatient healthcare centers among a representative group of patients which will contribute to the generalizability of the findings to routine clinical care.

Second, it has a good methodological quality. In this study, a multimethod assessment approach is used (i.e., self-report and semi-structured interviews, as well as a qualitative study next to the quantitative study), protocolized treatments are used, an assessment of treatment integrity will be performed, and long-term effects are investigated by means of a follow-up at 3 years. The semi-structured interviews are administered by independent, trained research assistants who are blinded to the treatment arm to prevent interviewer bias.

Third, this trial focuses on changes in a broad spectrum of comorbid and associated symptoms of BPD (e.g., general functioning, PTSD symptoms, general psychopathological complaints, quality of life, and happiness), by which it can be examined whether early trauma treatment in ST is effective for a wide range of symptoms and levels of functioning.

Fourth, the study tests the hypothesis that early application of ImRs leads to reduced treatment retention, a prediction that follows from the original ST protocol. In other words, the focus is not only on possible positive outcomes but also on the possible negative effects of early trauma processing.

Fifth, the focus is not on the treatment of PTSD in participants with a double diagnosis of BPD and PTSD but on treating any kind of negative early childhood experiences that contributed to the development of BPD. The conceptualization of this study and the hypotheses being investigated are based on an acknowledgment of the importance of such adverse events in the etiology of personality pathology and in the treatment of BPD. This is important because sadly, many adverse childhood experiences are often neglected even when there is a diagnosis of PTSD (69).

The following limitations of this study should be noted. First, in this RCT, early trauma treatment in ST is not compared to early trauma treatment in other evidence-based therapies for BPD, such as MBT, DBT, and TFP, nor is there a waitlist control group. When patients improve in both treatment arms and no differences between arms are found, it cannot be ruled out that non-treatment-specific factors (e.g., time and positive effects due to attention) can explain the improvement. This RCT has two arms, because a third treatment arm would make the execution of the trial much more complex because of the necessity of the availability of a third (evidence-based) treatment at each site, and a much higher N would be needed. In the current trial, ST-as-Usual is the control condition and the primary research question focuses on comparing the differences between the two ST conditions. Second, the study was powered only to detect medium effect sizes. Small effects of early trauma treatment on BPD severity and/or comorbidities and associated symptoms of BPD may not be detected. Third, the results cannot be generalized to treatments other than ST and ImRs. Fourth, the analyses that we will perform do not control for the total amount of ImRs that has been applied. This study will only investigate the effect of early application of ImRs vs. the current standard ST protocol, which does not prescribe the number of times ImRs is applied. With a positive effect of early ImRs, an interesting question for follow-up studies would be what the effects are of early ImRs, when the number of ImRs sessions is the same in both conditions.

In conclusion, this study is the first to compare the effectiveness of early trauma treatment in ST with regard to the course of BPD, treatment dropout, working alliance, and other secondary variables. Given the high prevalence of adverse childhood experiences in BPD, such insights are needed to further improve therapies for BPD. Additionally, the underlying mechanisms and predictors of (differential) treatment outcomes will be investigated, providing more insight into how treatments work and for whom treatments work. Therefore, this study will significantly extend our knowledge of trauma treatment for BPD.
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