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Abstract
Background: Trauma-focused treatments for posttraumatic stress disorder (PTSD) are commonly delivered either
once or twice a week. Initial evidence suggests that session frequency affects treatment response, but very few
trials have investigated the effect of session frequency. The present study’s aim is to compare treatment outcomes
of twice-weekly versus once-weekly sessions of two treatments for PTSD related to childhood trauma, imagery
rescripting (ImRs) and eye movement desensitization and reprocessing (EMDR). We hypothesize that both
treatments will be more effective when delivered twice than once a week. How session frequency impacts
treatment response, whether treatment type moderates the frequency effect, and which treatment type and
frequency works best for whom will also be investigated.
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Methods: The IREM-Freq trial is an international multicenter randomized clinical trial conducted in mental
healthcare centers across Australia, Germany, and the Netherlands. We aim to recruit 220 participants, who will be
randomized to one of four conditions: (1) EMDR once a week, (2) EMDR twice a week, (3) ImRs once a week, or (4)
ImRs twice a week. Treatment consists of 12 sessions. Data are collected at baseline until one-year follow-up. The
primary outcome measure is clinician-rated PTSD symptom severity. Secondary outcome measures include selfreported PTSD symptom severity, complex PTSD symptoms, trauma-related cognitions and emotions, depressive
symptoms, dissociation, quality of life, and functioning. Process measures include memory, learning, therapeutic
alliance, motivation, reluctance, and avoidance. Additional investigations will focus on predictors of treatment
outcome and PTSD severity, change mechanisms of EMDR and ImRs, the role of emotions, cognitions, and memory,
the optimization of treatment selection, learned helplessness, perspectives of patients and therapists, the network
structure of PTSD symptoms, and sudden treatment gains.
Discussion: This study will extend our knowledge on trauma-focused treatments for PTSD related to childhood
trauma and, more specifically, the importance of session frequency. More insight into the optimal session frequency
could lead to improved treatment outcomes and less dropout, and in turn, to a reduction of healthcare costs.
Moreover, the additional investigations will broaden our understanding of how the treatments work and variables
that affect treatment outcome.
Trial registration: Netherlands Trial Register NL6965, registered 25/04/2018.
Keywords: Posttraumatic stress disorder, Childhood, Imagery rescripting, Eye movement desensitization and
reprocessing, Treatment, Randomized clinical trial, Session frequency
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Background
Posttraumatic stress disorder (PTSD) can develop after
exposure to a traumatic event. PTSD is a chronic and
severe mental disorder characterized by four main
clusters of symptoms, including re-experiencing the
traumatic event, avoidance of trauma-related stimuli,
negative feelings or thoughts, and increased arousal [1].
Based on meta-analytic reviews and practice guidelines,
trauma-focused cognitive behavior therapy (TF-CBT)
and eye movement desensitization and reprocessing
(EMDR) are recommended as first-line treatments for
PTSD [2, 3]. However, the efficacy of traditional (standalone) PTSD treatments for patients with childhood
trauma-related PTSD (Ch-PTSD) is more uncertain [4–
7]. Individuals with Ch-PTSD are characterized by more
complex symptoms, such as interpersonal difficulties,
emotional regulation problems, impaired self-concept,
and memory and attention difficulties [5, 7–9]. A metaanalysis on psychological treatments for Ch-PTSD found
evidence that patients with Ch-PTSD can be treated effectively with trauma-focused treatments [7]. However,
research into the effectiveness of treatments for patients
with Ch-PTSD is limited as existing studies on the effectiveness of PTSD treatments mainly focus on survivors of adult-onset trauma, resulting in an
underrepresentation of survivors of childhood-onset
trauma [7, 10].
A recent randomized clinical trial (RCT) (IREM)
found promising results for two treatments for ChPTSD, namely imagery rescripting (ImRs) and EMDR
[11]. ImRs involves the patient recalling the start of the
traumatic experience and, subsequently, imagining an
intervention that changes the course of events to a more
positive outcome aimed at satisfying the needs of the patient [12, 13]. In EMDR, the therapist instructs the patient to focus on a traumatic memory, composed of
images, emotions, cognitions, and physical sensations,
while the therapist concurrently provides a form of active distraction (e.g., following the back and forth movements of the finger of the therapist) [14]. There are
indications that both treatments are effective treatments
for patients with PTSD related to childhood trauma. In a
meta-analysis on treatments for Ch-PTSD, three RCTs
evaluating the effectiveness of EMDR were included [7].
It was found that EMDR was effective in treating PTSD
as a consequence of childhood trauma, yielding moderate to high effect sizes. Although ImRs has been less
studied to date [15], a recent RCT into the effectiveness
of ImRs as a stand-alone treatment for Ch-PTSD concluded that ImRs was effective and highly acceptable
[16]. Moreover, in the IREM trial evaluating the comparative effectiveness of EMDR and ImRs, large treatment effects were found for both treatments between
baseline and one-year follow-up (i.e., g = 2.24 for ImRs
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and g = 1.86 for EMDR on the Clinician Administered
PTSD Scale for DSM-5) and treatment dropout was limited to 7.7%. These results were favorable compared to
the results found in a meta-analysis on treatments for
Ch-PTSD [7]. This meta-analysis found an average effect
size for pre-treatment to long-term follow-up (≥ 6
months) of g = 1.56 and an average dropout of 22.3%. In
discussing the positive outcomes of the treatments in
the IREM trial, the authors proposed that the low dropout rate and large symptom reduction might be related
to the twice-weekly session frequency of each treatment
condition. In contrast, in routine mental health care,
trauma-focused treatments are commonly delivered
once a week [17]. More insight into the impact of session frequency on treatment outcome is therefore
needed.
There are indications that session frequency might
be related to the effectiveness of trauma-focused
treatments for PTSD. Gutner et al. [17] have examined the association between session frequency and
treatment outcome of cognitive processing therapy
(CPT) and prolonged exposure (PE) among patients
with PTSD. They concluded that a higher session frequency was related to better treatment outcome. In
addition, other studies have examined the impact of
massed treatments (i.e., daily treatment) compared to
weekly treatments for PTSD [18–21]. Results suggest
that a more intensive format is similarly effective
[18–20] or even more effective [21] compared to
treatment once a week. Moreover, the massed treatment leads to a faster reduction in PTSD symptoms.
The findings that a higher session frequency is related
to better outcomes are consistent with findings based
on a meta-analysis on treatments for depression [22]
and naturalistic studies across different diagnostic
groups (e.g., depression, anxiety disorders, personality
disorders) [23, 24]. Furthermore, a RCT among depressive patients demonstrated that delivering treatment twice a week is more effective than delivering
treatment only once a week (difference in effect size
d = 0.55 [25]). However, research into the (causal) effect of session frequency on treatment outcome in
PTSD patients is scarce, and there is limited understanding of the mechanisms involved.
Several mechanisms underlying the presumed positive
impact of a higher session frequency on treatment
outcome in PTSD patients have been hypothesized,
including the role of memory and learning, therapeutic
alliance, and reducing avoidance [17, 18, 23, 26, 27].
One possible explanation is related to learning
processes. Trauma-focused treatments involve the processing of corrective information, which is then stored
in memory [12, 28, 29]. New insights might be strengthened by more frequently providing corrective
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information [26]. This is congruent with previous studies
in the field of neurobiology that have shown that the
continued survival of neurons, which is realized by their
reactivation within a time window of maximum 5 days,
is important for learning [30]. This suggests that delivering treatment sessions twice a week (i.e., less than 5 days
in between sessions) is more beneficial compared to sessions once a week (i.e., more than 5 days in between sessions). Moreover, Bruijniks et al. [27] hypothesized that
a high session frequency might lead to a better recall of
the content of the previous sessions, which increases the
efficiency and effectiveness of the treatment. In addition,
Ehlers et al. [18, 19] pointed out that patients with (Ch)PTSD have problems with concentration and memory
and an intensive treatment format may help patients and
therapists to keep the therapeutic material in mind.
An alternative hypothesis is that more frequent
sessions have a positive effect on the therapeutic
alliance, which in turn affects treatment outcome [23,
27]. It has been proposed that when the contact with the
therapist is more frequent, the relationship between the
patient and therapist develops more rapidly [27]. In
addition, less frequent sessions may attenuate the
stability of the therapeutic alliance, because both
therapist and patient may feel less connected with each
other and less actively involved in the therapy [23].
Research among PTSD patients has shown that the
therapeutic alliance is positively related to treatment
outcome (e.g., [31–33]). Moreover, the importance of
the therapeutic relationship to facilitate change was
underscored by Ch-PTSD patients receiving EMDR or
ImRs [34].
Finally, more frequent treatment sessions may help
PTSD patients to reduce their avoidance of confronting
trauma memories [17]. A more intensive treatment
format may reduce the opportunity for anticipatory fear
or anxiety and avoidance behavior between sessions,
which might, in turn, reduce resistance and increase the
motivation of patients [26, 35, 36]. In qualitative
interviews with Ch-PTSD patients and therapists about
their experiences with EMDR or ImRs, some patients
and therapists reported that the frequent sessions (i.e.,
twice-weekly sessions) indeed helped to prevent avoidance behavior and to maintain motivation [34, 37]. In
addition, a brief treatment format may help with making
the treatment more acceptable to patients since they
only need to tolerate distress related to the trauma processing for a short period of time [18, 26].
Current study

In conclusion, initial evidence suggests that session
frequency has an impact on the effectiveness of
trauma-focused treatments for PTSD. However, there
is a paucity of randomized trials comparing the
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effects of twice-weekly versus once-weekly treatment
sessions, and no trials have examined this issue in
Ch-PTSD. This article describes the study design of
IREM-Freq, a follow-up study of the IREM study,
which compared the effectiveness of twice-weekly
EMDR and ImRs for Ch-PTSD [38].
Primary objective

The primary objective of the current study is to compare
treatment outcomes of twice-weekly versus once-weekly
sessions of EMDR and ImRs for adult patients with
PTSD related to childhood trauma. We will, therefore,
perform an international, multicenter RCT conducted in
a routine clinical setting. We hypothesize that both
treatments will be more effective when delivered twice a
week compared to once a week.
Secondary objectives

The IREM-Freq study has several secondary objectives.
These include investigating (1) the comparative effectiveness of EMDR and ImRs, (2) whether treatment type
(i.e., EMDR versus ImRs) moderates the effect of session
frequency, (3) the hypothesized change mechanisms
underlying the effects of session frequency on treatment
outcome (i.e., memory and learning, therapeutic alliance,
motivation, and reluctance and avoidance), (4) the (differential) change mechanisms of EMDR and ImRs, (5)
potential predictors of treatment outcome and PTSD severity, (6) the role of emotions, cognitions, and memory
in the change in PTSD symptoms, (7) the impact of
trauma-focused treatments on learned helplessness, (8)
the optimization of treatment selection through identifying patient characteristics that predict treatment response across treatment types (EMDR and ImRs) and
treatment frequencies (twice-weekly and once-weekly
sessions), (9) the perspectives of patients and therapists
on the treatments, (10) the network structure of PTSD
symptoms, and (11) sudden treatment gains.

Methods/design
Design

The study is an international, multicenter superiority
RCT with a two by two factorial design, with an
equal allocation ratio. The first factor is treatment
frequency (twice a week versus once a week), and the
second factor is the treatment type (EMDR versus
ImRs). The study is registered at the Netherlands
Trial Register, part of the Dutch Cochrane Center,
with registration number NL6965, and complies with
the World Health Organization Trial Registration
Data Set. Modifications to the protocol will require a
formal amendment to the protocol. The amendments
will be examined by the ethics committees of each
country and, if approved, included in the trial
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registration. This trial adheres to the SPIRIT guidelines
and methodology [39], see Additional file 1: Appendix A
for the SPIRIT checklist. For an overview of the study
design, including the recruitment, randomization,
assessments, and treatments, see Fig. 1.
Setting

The study will be carried out in routine clinical
settings in eleven mental healthcare centers in the
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Netherlands (Abate, Enkhuizen; GGZ NoordHolland-Noord, Heerhugowaard; GGZ Oost Brabant,
Helmond; PsyQ, Amsterdam and Beverwijk; and Sinai
Centrum, Amstelveen), Germany (University of Lübeck,
Lübeck; LMU Munich, Munich; and University of
Münster, Münster), and Australia (Centre for Psychotherapy - Hunter New England Mental Health Service,
Newcastle and the Sexual Assault Resource Centre,
Perth).

Fig. 1 Flow chart of the study design. EMDR = eye movement desensitization and reprocessing; ImRs = imagery rescripting. *A waitlist
assessment is included for patients with a waitlist period of more than five weeks before the start of treatment
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Eligibility criteria

Patients are eligible if they (1) are between 18 and 70
years old; (2) have a primary diagnosis of PTSD as
assessed by the Structural Clinical Interview for DSM-5Clinician Version or Research Version (SCID-5-CV/RV);
(3) have experienced the worst traumatic event (defined
according to the DSM-5) before the age of 16 and agree
that this trauma will be the focus of treatment; (4) have
been experiencing PTSD symptoms for longer than 3
months; and (5) have an adequate proficiency in the language of the center or an adequate proficiency in the
English language in case the center has English-speaking
research assistants and therapists. Patients will be excluded if they (1) have experienced a trauma less than 6
months ago; (2) meet criteria for a current substance use
disorder with a moderate or severe severity level (i.e.,
more than four symptoms), diagnosed with the SCID-5CV/RV (after 6 weeks of abstinence, participation is possible); (3) fulfill the criteria of a psychotic disorder, diagnosed with the SCID-5-CV/RV; (4) have been diagnosed
with the SCID-5-CV/RV with bipolar I disorder; (5) have
acute suicide risk; (6) have an IQ below 80; (7) experience serious neurological problems (e.g., dementia); (8)
are scheduled to start another form of PTSD treatment;
(9) have received PTSD focused treatment within the
past 3 months; (10) use benzodiazepine (after 3 weeks of
abstinence, participation is possible); or (11) are not able
to attend the treatment sessions of both randomization
possibilities (i.e., 12 sessions of 90 min within 8 weeks
and 12 sessions of 90 min within 16 weeks). In addition,
patients will not start treatment unless their medication
use has been stable for at least 3 weeks. Finally, patients
are not allowed to start any form of psychological treatment or medication between the screening period and
24 weeks after the start of the study treatment (nonPTSD focused supportive treatment may be continued
during the screening and waitlist period).
Sample size

We aim to include 220 participants with about an equal
number of participants (n = ± 55) in each of the four
conditions (i.e., EMDR once a week, EMDR twice a
week, ImRs once a week, and ImRs twice a week). We
expect a dropout percentage of 10%, which is a
conservative estimate given the 7.7% dropout found in
the IREM study, the predecessor of the current study
[11]. Each site intends to recruit at least 20 patients.
A sample size of N = 200 is sufficient to have 94%
power to detect a medium effect size (i.e., Cohen’s d =
.50) between frequency groups (i.e., twice-weekly versus
once-weekly sessions of EMDR and ImRs) at post-test or
follow-up, assuming equal sample sizes and a two-tailed
significance level of p < .05, and based on a t-test. In
addition, the study has 80% power to detect a group
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difference with an effect size of Cohen’s d = .40. Moreover, in case of a significant treatment by frequency
interaction, with N = 200 power is 80% to detect an effect size of d = 0.57 for a comparison of frequency effects within a treatment at a two-tailed significance level
of .05 (t-test at post-test or follow-up, assuming equal
sample sizes of 50 per frequency).
Procedure: recruitment, informed consent, assessments,
blinding, and participant timeline

Patients are recruited from the participating mental
healthcare centers. Patients with a (suspected) primary
diagnosis of PTSD due to childhood trauma are invited
to participate in the screening process to assess for
eligibility to participate in the study based on the
inclusion and exclusion criteria. The screening process
will start after patients have received verbal and written
information about the study and signed an informed
consent form (see Additional file 1: Appendix B). First,
to assess for syndrome and personality disorders, the
SCIDs are administered by trained clinicians or research
assistants. Second, an interview is conducted to assess
the patient’s motivation, availability, and treatment
interfering factors. Furthermore, trauma history is
assessed using the Life Events Checklist for DSM-5
(LEC-5), including additional items to screen for emotional abuse, emotional neglect, and physical neglect.
The LEC-5 is administered once during the screening
process to identify the nature and extent of traumatic
events. In addition, the worst traumatic event that occurred before the age of 16 and complies with the definition of a traumatizing event according to the DSM-5
(i.e., index trauma) is identified. Finally, the worst traumatic memory of the index trauma and a presently held
negative self-referencing belief (i.e., encapsulated belief)
are determined. The index trauma, worst memory, and
encapsulated belief are used to determine the focus of
other measures (i.e., PTSD Checklist for DSM-5 (PCL-5)
and the imagery interview).
After the screening assessments are completed, a final
check of the inclusion and exclusion criteria is
performed by the junior investigator and the patient is
randomized by an independent staff member of the
sponsor. After randomization, the site investigator of the
center is informed of the patient’s allocated treatment
condition and searches for a suitable therapist, taking
into account the availability of the patient and the
preference of the patient for a male or female therapist.
At the same time, the baseline assessment (T1) is
administered by a research assistant blinded to the
patient’s allocated condition. If the time between the
start of the treatment and the baseline assessment is
more than 5 weeks, an additional assessment (i.e.,
waitlist assessment) is conducted before the patient
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starts with the treatment. After the baseline assessment
(and, if applicable, the waitlist assessment) is completed
and a therapist has been found, the patient starts the
treatment. The session frequency of the treatment (i.e.,
twice a week or once a week) will be revealed to the
patient with the invitation for the first session, but the
treatment type (i.e., EMDR or ImRs) is not communicated
to the patient until the first treatment session.
After treatment has started, patients are re-assessed at
four different time points over the course of 1 year: (1)
T2: 6 to 8 weeks after the start of the treatment (after
six sessions in the once-weekly frequency condition, or
after 12 sessions in the twice-weekly frequency condition), (2) T3: 12 to 16 weeks after the start of the treatment (after 12 sessions in the once-weekly frequency
condition, or 14 weeks after the start of the treatment in
the twice-weekly frequency condition), (3) follow-up 1:
24 weeks after the start of the treatment, and (4) followup 2: 52 weeks after the start of the treatment. Patients
who discontinue their treatment or deviate from the
protocol will be encouraged to continue the assessments.
The assessments, including a combination of interviews
and computer-based self-report questionnaires, are conducted by a trained research assistant who is blind to
the patient’s treatment condition and audio-recorded.
Unblinding of research assistants is not permissible. Due
to the nature of the interventions, blinding of patients
and therapists is not possible. In addition, starting with
session 2, the patient and therapist fill out questionnaires before the start of each session to steer the treatment (patient: PCL-5) and to assess potential mediators
(patient and therapist: mediator items). Before the fourth
and eighth session, the patient and therapist complete
an additional questionnaire assessing their memory of
the previous session. The questionnaires are completed
independently in separate rooms. The study does not involve the collection of biological specimens. An overview
of the assessments is presented in Table 1, excluding the
candidate predictors of (differential) treatment response
that are assessed only once at baseline.
Finally, the treatment sessions are videotaped. These
recordings are used for supervision and adherence
ratings. Within each country, a random sample of
treatment sessions will be selected and rated for
adherence by trained raters who are blind to
condition. A subsample will be rated twice to assess the
intraclass correlation coefficient (ICC). The recordings
may also be used for secondary investigations (e.g.,
therapeutic alliance, exploration of effects of microtechniques).
Allocation

An independent staff member of the sponsor, not
involved in the study, randomizes the patients per
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center to one of the four conditions (i.e., EMDR once
a week, EMDR twice a week, ImRs once a week, or
ImRs twice a week) using a computer-generated list.
This list was created before the first patient was randomized based on block randomization (N = four or
eight, with block size randomized) per center, and
stratified by gender, to guarantee the balance between
conditions per site and over time, and to control for
the gender distribution. By randomly varying the
block size, the unpredictability of the allocation sequence is enhanced. Only the independent staff member has access to the random list and will keep the
list until the end of the research to ensure allocation
concealment. The condition will be revealed to the
patient with the invitation for the first treatment session (session frequency) and during the first treatment session (treatment type).
Interventions
Format

Treatment consists of a maximum of 12 face-to-face sessions of 90 min. Based on the frequency condition the
patient is allocated to, the treatment has a maximum
duration of 8 weeks (twice-weekly frequency condition)
or 16 weeks (once-weekly frequency condition). In the
twice-weekly frequency condition, treatment sessions are
offered twice a week with at least 1 day between the sessions. The time between sessions in the once-weekly frequency condition needs to be at least 6 days. Patients
that have completed treatment before they reach the
maximum of 12 sessions are allowed to complete treatment earlier, but the assessments are conducted at the
originally planned assessment times. Early termination
of treatment requires approval from the site
investigators.
For both treatments, the first session involves
scheduling the subsequent sessions (if not already done),
introducing the treatment model, and constructing a list
of trauma memories to be targeted during treatment.
Patients in the ImRs condition receive a pilot rescripting
of a minor, non-traumatic experience, to become familiar with the technique. Due to time constraints, there
will be no pilot in the EMDR condition. In this condition, patients are prepared for trauma processing in the
second session by doing the EMDR procedure preparation. In the subsequent sessions of both EMDR and
ImRs, trauma processing of at least one traumatic memory is required in each session. The PCL-5, which will
be completed by the patient before each session, can inform the patient and therapist about specific issues that
should be addressed during the session (e.g., increase in
guilt feelings). After each treatment session, therapists
record the duration of the session and the number of
traumas that were addressed during the session. Both
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Table 1 Overview of the assessments

Note. S = screening; B (T1) = baseline assessment; T2 = 6–8 weeks after start of the treatment; T3 = 12–16 weeks after start of the treatment; F1 = 24 weeks after
start of the treatment; F2 = 52 weeks after start of the treatment
BDI-II Beck Depression Inventory II; CAPS-5 Clinician Administered PTSD Scale for DSM-5; DAQ Depressive Attributions Questionnaire; DES-T Dissociative
Experiences Scale Taxon; EMDR eye movement desensitization and reprocessing; EQ-5D-5L 5-level EuroQol 5D version; ImRs imagery rescripting; ITQ International
Trauma Questionnaire; LEC-5 Life Events Checklist for DSM-5; MHQoL-7D Mental Health Quality of Life seven-dimensional Questionnaire; PCL-5 PTSD Checklist for
DSM-5; PTCI Posttraumatic Cognitions Inventory; SCL-90-R H Symptom Checklist-90-Revised Hostility subscale; SCID-5-CV Structured Clinical Interview for the DSM-5
Disorders-Clinician Version; SCID-5-PD Structured Clinical Interview for the DSM-5 Personality Disorders; SECS Self-Expression and Control Scale; WHODAS 2.0 WHO
Disability Assessment Schedule 2.0
1
An additional assessment (waitlist assessment) is conducted if patients have a waitlist period of more than 5 weeks before the start of treatment
2
Consisting of an assessment of the DSM-5 disorders, lifetime exposure to traumatic events, index trauma, traumatic memory, and encapsulated belief
3
Extended with seven additional items. In addition to the standard assessments, the PCL-5 is also completed before every treatment session, starting with
session 2
4
A brief version of the semi-structured demographic interview including questions about the employment situation, medication use, substance use, and use of
psychological treatments other than the study treatment
5
This test for patients and therapists is assessed before the fourth and eighth treatment session
6
These items are completed before every treatment session, starting with session 2, by the patient and therapist

treatments have been operationalized in treatment
manuals.
EMDR

EMDR sessions are based on the eight phases of the
EMDR standard protocol [14, 40]. The first session, as
outlined above, incorporates Phases 1–3, namely history,
preparation, and assessment. In addition to developing a
list of traumatic experiences, the theory behind EMDR is

explained, including describing the adaptive information
processing model. A “safe place” is established, and the
eye-tracking task is introduced. Based on a traumatic
memory taken from the trauma list, the participants
identify an image that represents the worst part of the
memory. They are then supported to elicit a selfreferential negative cognition associated with that image
(for example, “I am a failure”). Following, the participant
identifies a positive cognition to express what they
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would want to believe about him or herself when thinking of the image (for example, “I am worthwhile”).
Sessions 2–11 continue to follow Phases 4–8 of
Shapiro’s standard protocol (desensitization, installation,
body scan, closure, and reevaluation). At the beginning
of each session, the participants are asked to comment
on any intrusions experienced since the last session.
They are then asked to return their focus to the memory
that was discussed in the previous session. The
participant is asked how the memory is recalled,
including associated emotions, body sensations, and the
subjective level of distress. Subjective distress is
measured on a scale from 0 to 10; 10 being the highest
level of disturbance and 0 the minimum. The participant
also rates the validity of their positive belief when
thinking about the traumatic memory. If the distress is
two or less or if the same memory has been processed
for two sessions, the therapist then chooses another
memory from the trauma list. If not, the therapist
continues with the standard EMDR protocol Phases 4–7
(i.e., desensitization, installation, body scan, and closure).
In Session 12 (or earlier if all disturbing memories are
processed prior to this), the therapist is instructed to
administer the future template. Accordingly, instead of
focusing on a past memory, the participant selects a
potential future situation that evokes distress, and this is
then targeted to overcome any anticipatory anxiety or
avoidant behavior.
ImRs

ImRs is delivered based on a modified version of the
protocol developed by Arntz and Weertman [13]. In
short, the therapist helps the patient to imagine a
traumatic event and then a helping figure is introduced
and changes the script to a better outcome where the
needs of the traumatized person are met. Patients are
instructed to describe the trauma in the first person,
from the point of view of the child, in the present tense.
They are guided to identify all sensory information (i.e.,
what they see, hear, feel, and smell), as well as their
thoughts, feelings, and needs. When the traumatic
memory and the associated emotions are sufficiently
activated, the therapist will move to the rescripting part
and introduce the helping figure. Thus, patients do not
have to experience the whole trauma with its “hot spot”.
In the first six sessions, the therapist is introduced as a
helping figure, accompanies the child in the image and
intervenes to stop the threat. The therapist turns to the
child to ensure that the child’s needs are met (e.g., by
comforting, reassurance, or reattribution). In Sessions
7–12, the patient’s adult self enters the image and then
rescripts the scenario reporting it from the adult point
of view. This is then repeated from the child’s point of
view, allowing the child to experience to be protected
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and cared for by the adult self as well as to ask for any
additional support required to ensure its needs are met.
Trauma memories are “rescripted” until the patient is
satisfied.
Therapists, training, and supervision

All therapists in this study are psychologists,
psychotherapists, or psychiatrists trained in ImRs,
EMDR, or both treatment types. In order to
participate, EMDR therapists must have completed a
level 1 basic training in EMDR and ImRs therapists
were required to complete a basic training course in
cognitive behavioral therapy (CBT). In addition, all
therapists must have completed an additional 2-day
training in EMDR or ImRs for PTSD related to childhood trauma focusing on the treatment protocols as
investigated in the study.
Before therapists can start with the treatment, they are
required to demonstrate their competence to deliver the
treatment with pilot patients. These pilot treatments are
evaluated during peer supervision and by the site
investigator of the center. During the study, therapists
are obliged to attend weekly peer supervision or
supervision by an EMDR or ImRs supervisor at their
site. Moreover, therapists and site supervisors can
consult an expert for questions regarding EMDR
(Christopher Lee) and ImRs (Arnoud Arntz). Treatment
recordings can be used for supervision. In addition,
treatment recordings are also assessed for treatment
integrity using adherence scales (EMDR: modified
EMDR Therapy Fidelity Rating Scale [41], and ImRs:
ImRs Therapist Adherence and Competence Scale [42]).
Ancillary and post-trial care

In case of acute crisis during the study, patients may
alter their medication or engage in another form of
psychological treatment in addition to the study
treatment. This will not lead to exclusion from the
study. Details of medication use and other psychological
treatments next to the study treatment will be recorded.
Following the assessment at 24 weeks after start of the
treatment, the therapist will see the patient for an
evaluation to determine if more treatment is needed.
The type, intensity, and frequency of a potential further
treatment will be determined based on the needs of the
patient and the possibilities of the center. Details of any
further treatment will be recorded. Note that further
treatment might focus on other problems than PTSD.
Coronavirus disease (COVID-19) pandemic

This study is being conducted during the coronavirus
disease pandemic. As a consequence of this pandemic,
face-to-face treatments can be restricted in mental
healthcare centers depending on government and
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and SCID-5-PD have shown adequate psychometric
properties [51, 52].

healthcare center policy. Patients who started treatment
before the restrictions were executed will receive the
remaining treatment sessions via videoconferencing,
have a treatment pause, or discontinue with treatment
because of no possibilities for videoconferencing. These
patients will be excluded from the study as we will only
include patients who received treatment face-to-face, so
as not to introduce a confounding variable. The treatment will be postponed for patients for whom the treatment had not started or who had received only one
treatment session. Treatment will be resumed when
face-to-face treatment is permitted again, possibly with
the use of a plexiglass barrier between the patient and
therapist. These patients will be included in the study.
Assessments will be conducted via phone or videoconferencing, and questionnaires will be completed by participants at home if face-to-face assessments are not
allowed.

Lifetime trauma exposure, index trauma, traumatic
memory, and encapsulated belief The extended selfreport version of the Life Events Checklist for DSM-5
(LEC-5 [53]) is used to screen for lifetime exposure to
traumatic events. For the purposes of the study, we have
added traumas, including exposure to emotional abuse,
emotional neglect, and physical neglect (see Additional
file 1: Appendix D). Traumatic events that have been endorsed by the participant will be evaluated by the interviewer to ascertain the number of times an event
occurred and the age of the participant. In addition to
the screening of traumatic events, the index trauma,
worst traumatic memory of the index trauma, and encapsulated belief are identified in direct discussion with
the participant.

Measures

Primary outcome

The instruments include screening, primary outcome,
and secondary outcome measures. In addition, potential
mediators and predictors of treatment outcome are also
assessed. All instruments that had not been available in
the languages of the participating sites were translated.
The translation versions were checked for consistency
with the original version.
Screening

Mental disorders Syndrome disorders, according to
the DSM-5 criteria, are assessed using the SCID-5-CV
[43] or SCID-5-RV [44]. Personality disorders are
assessed with the SCID for DSM-5 personality disorders (SCID-5-PD [45]) or SCID for Axis II disorders
(SCID-II [46]). The SCID-5-CV is extended with additional disorders and modules from the SCID-5-RV,
including gambling disorder, specific phobia, body
dysmorphic disorder, intermittent explosive disorder,
feeding and eating disorders, somatic symptom and
related disorders, and sleep disorders. Additional file
1: Appendix C offers an overview of all syndrome disorders that are assessed with the extended SCID-5CV. Since the German SCID-5-CV/RV was not yet
available during the start of the study, the SCID for
DSM-IV Axis I disorders (SCID-I [47]) was assessed
temporarily in the German centers. In order to converge to the DSM-5 criteria, missing disorders (e.g.,
gambling disorder, insomnia disorder) were added to
the SCID-I, time periods were changed if needed, and
additional items were added to the PTSD module.
The SCID-I and SCID-II have demonstrated satisfactory psychometric properties (e.g., [48–50]). Based on
an initial psychometric evaluation, the SCID-5-CV

PTSD severity The primary outcome is the change in
the severity of the DSM-5 PTSD symptoms between the
baseline and follow-up 1 assessments, assessed with the
Clinician Administered PTSD Scale for DSM-5 (CAPS-5
[54]). The CAPS-5 is a structured interview consisting of
30 5-point Likert scale items ranging from 0 (absent) to
4 (extreme/incapacitating) rating the 20 DSM-5 PTSD
symptoms in the past month. In the current study, the
CAPS-5 assesses responses to all traumatic events that
have been identified with the LEC-5. The CAPS-5 has
demonstrated good reliability and validity [55–57].
The assessment period of the CAPS-5 (i.e., past
month) at the T3 assessment overlaps with the treatment period in the once-weekly frequency condition.
Therefore, we chose to focus on change between baseline and follow-up 1 instead of baseline and T3 since the
follow-up 1 assessment takes place several weeks after
treatment has finished and does not overlap with the
treatment period (i.e., administered 8–12 weeks after
treatment has finished in the once-weekly frequency
condition and 16–18 weeks after treatment has finished
in the twice-weekly treatment condition).
Secondary outcomes

Self-reported PTSD symptoms and trauma-related
feelings Self-reported PTSD symptoms are measured
using the PTSD Checklist for DSM-5 (PCL-5 [58]). The
PCL-5 consists of 20 5-point Likert scale items ranging
from 0 (not at all) to 4 (extremely). We created two versions of the PCL-5; one version assessing self-reported
PTSD symptoms with respect to the index trauma and
the other one for all traumatic experiences except of the
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index trauma. The time frame was changed from the
past month to the past week. Psychometric properties of
the PCL-5 were found to be good [59–61].
Seven single-item scales were added to the PCL-5 [38,
62], see Additional file 1: Appendix D. Six items were included to assess trauma-related feelings (i.e., feelings of
shame, anger, guilt, disgust, sadness, and anxiety) with
respect to the index trauma and for all traumatic experiences except of the index trauma. An additional item
was included to assess feelings of happiness in the past 7
days, for secondary analysis purposes. The additional
items will not be used for computation of the total PCL5 score.
PTSD-related cognitions The Posttraumatic Cognitions
Inventory (PTCI [63]) is a 33-item questionnaire measuring trauma-related cognitions across three domains
(i.e., negative cognitions about self, negative cognitions
about the world, and self-blame). The items are rated on
a 7-point Likert scale ranging from 1 (totally disagree) to
7 (totally agree). The PTCI has demonstrated satisfactory
psychometric properties [63].
Depressive symptoms Depressive symptoms during the
last 2 weeks are measured by the Beck Depression
Inventory II (BDI-II [64]). The BDI-II consists of 21
items containing a list of four statements with regard to
a particular symptom of depression. The BDI-II has
shown good psychometric properties [65].
Guilt and shame An eight-item questionnaire was developed based on the Personal Feelings Questionnaire 2
(PFQ2 [66]) and the Adapted Shame and Guilt scale
(ASGS [67]) to assess feelings of guilt and shame in the
past 4 weeks (see Additional file 1: Appendix E [68]).
The items are rated on a 5-point Likert scale ranging
from 0 (never) to 4 (daily). A validation study is currently running.
Anger Anger is measured using the Self-Expression and
Control Scale (SECS [69]) and the Hostility subscale of
the Symptom Checklist-90-Revised (SCL-90-R [70, 71]).
The SECS measures anger expression and anger control
and consists of 40 items scored on a 4-point Likert scale
ranging from 1 (almost never) to 4 (almost always). Previous research has demonstrated good psychometric
properties [69, 72]. The Hostility subscale of the SCL90-R contains six 5-point Likert scale items ranging
from 0 (not at all) to 4 (extremely) and assesses anger
related thoughts, feelings, and actions. The subscale
demonstrated satisfactory validity and reliability [73, 74].
Happiness Happiness is assessed by a single 7-point
Likert scale item ranging from 1 (completely unhappy)
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to 7 (completely happy) which measures general happiness in the weeks prior to the assessment [75]. Reliability
and validity ranged from good to excellent [75].
Depressive attributions The Depressive Attributions
Questionnaire (DAQ [76]) measures depressogenic
attributions. The DAQ consists of 16 items measuring
helplessness and negative internal, stable, and global
attributions. The items can be rated on a 5-point Likert
scale ranging from 0 (not at all) to 4 (very strongly).
Earlier research has demonstrated good psychometric
properties [76, 77].
Dissociative experiences Dissociative experiences are
assessed with the Dissociative Experiences Scale Taxon
(DES-T [78]), a brief version of the DES [79]. The DEST contains eight items rated on an 11-point Likert scale
ranging from 0% (never) to 100% (always) at 10% intervals. Psychometric properties of the DES-T are satisfactory [80].
Quality of life Quality of life is measured using the 5level EuroQol 5D version (EQ-5D-5L [81]) and the Mental Health Quality of Life seven-dimensional Questionnaire (MHQoL-7D [82]). The EQ-5D-5L assesses five
health state dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression), whereby
each dimension is divided into five severity levels ranging from no problem to extreme problems. The EQ5D-5L has shown to be a valid and reliable measure
[83].
The MHQoL-7D was recently developed and assesses
quality of life in people with mental health problems.
The MHQoL-7D contains seven quality of life domains
(self-image, independence, mood, relationships, daily activities, physical health, and hope) divided into four severity levels and a visual analog scale (VAS) assessing
patient’s psychological well-being. Currently, a study into
the psychometric properties of the MHQoL-7D among
PTSD patients is running. The MHQoL-7D will only be
included in the analysis if it is demonstrated to be a psychometrically sound instrument. As the recruitment of
patients started before the MHQoL-7D was available,
the quality of life instruments are assessed in a subset of
the patients.
Complex PTSD symptoms The 18-item International
Trauma Questionnaire (ITQ [84]) measures complex
PTSD (CPTSD) symptoms according to the diagnostic
formulation published in the 11th revision of the International Classification of Diseases (ICD-11 [85]). To
minimize participant burden, only nine items measuring
the three Disturbances in Self-Organization (DSO) clusters (i.e., affective dysregulation, negative self-concept,
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and interpersonal problems) and functional impairments
related to DSO symptoms are administered. The combined data of PCL-5 scores and DSO scores will provide
dimensional scoring, as well as diagnostic information
(i.e., diagnosis of PTSD or CPTSD based on the ICD-11
diagnostic rules). The ITQ has demonstrated adequate
internal reliability and validity [84, 86]. Recruitment of
patients had commenced before the ITQ was included
and, therefore, the ITQ is assessed in a subset of the
patients.
General, social, and societal functioning General,
social, and societal functioning is assessed by the 12item World Health Organization Disability Assessment
Schedule 2.0 (WHODAS 2.0) interview version [87]. The
WHODAS 2.0 assesses experienced difficulties in six
major life domains (i.e., cognition, mobility, self-care,
getting along, life activities, and participation) in the past
30 days on a 5-point Likert scale ranging from 1 (none)
to 5 (extreme or cannot do). The WHODAS 2.0 has
shown good psychometric properties [87].
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items, one additional item is filled out by the patient
about life events that may interfere with the treatment.
Traumatic memory and encapsulated belief ratings
Traumatic memory vividness, distress and valence, and
credibility of the encapsulated belief are potential
mechanisms of change of EMDR and ImRs [38] and
assessed by a semi-structured imagery interview [88–91].
Participants are asked to recall the worst traumatic
memory of the index trauma, identified during the
screening procedure. After the image of the memory has
been elicited, the vividness and controllability of the
memory and the degree of distress related to the memory are rated on a 100 mm VAS. In addition, the valence
of the traumatic memory (e.g., anger, sadness, shame) is
evaluated on eight 5-point Likert scale items ranging
from 0 (not at all) to 4 (extremely). Finally, participants
rate to what extent they believe their encapsulated belief
is true. This procedure has been used in previous research [38].
Predictors

Demographics General patient characteristics (e.g., age,
ethnicity, marital status, educational level) will be
collected using a semi-structured demographic interview. Additional information will be collected with regard to patient's employment situation, medication use,
substance use, and use of psychological treatments other
than the study treatment (i.e., ImRs or EMDR).
Mediators

Potential mechanisms underlying the presumed effect of
session frequency on treatment outcome include
memory, learning, therapeutic alliance, motivation,
reluctance, and avoidance.
Memory Memory of the previous session is assessed by
a recently developed memory test (see Additional file 1:
Appendix F) in which patients and therapists are asked
to think back to what happened in the previous session
and to describe as precisely as possible the most
important issues of the previous session.
Mediator items The mediator items have been
specifically developed for the study (see Additional file 1:
Appendix G) and include nine 100 mm VAS items
assessing memory and learning (two items: memory of
the previous session and time to process), therapeutic
alliance (three items: working alliance, connection, and
support), motivation (one item), and reluctance and
avoidance (three items: reluctance to participate,
difficulty of the treatment, and optimism about the final
outcome of the treatment). In addition to these nine

Candidate predictors of (differential) treatment response
were selected based on the literature, expert consensus,
and preliminary analyses of the IREM study [11]. The
predictors are assessed during the baseline assessment.
Only the measures that are not part of the screening and
secondary outcome measures are briefly described
below.
Childhood maltreatment The Childhood Trauma
Questionnaire-Short Form (CTQ-SF [92]) assesses the
severity of five types of childhood maltreatment (i.e.,
emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical neglect). The CTQ-SF
consists of 28 items rated on a 5-point Likert scale
ranging from 1 (never true) to 5 (very often true).
Several studies have demonstrated satisfactory psychometric properties (e.g., [92–94]).
Experiential avoidance The Brief Experiential
Avoidance Questionnaire (BEAQ [95]) assesses
experiential avoidance across six different domains (i.e.,
behavioral avoidance, distress aversion, suppression,
procrastination,
repression/denial,
and
distress
endurance). The BEAQ consists of 15 6-point Likert
scale items ranging from 1 (strongly disagree) to 6
(strongly agree) and has demonstrated satisfactory psychometric properties [95].
Readiness to change Readiness to change is measured
by the subscales Contemplation and Action of the 24-item
version of the University of Rhode Island Change Assessment (URICA [96–98]). Each subscale consists of six items
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that are scored on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). Both subscales
have demonstrated satisfactory internal consistency [99].
Social problems Social problems (e.g., housing
problems, unemployment, social isolation) are assessed
in direct discussion with the participant by using the
social problems list, derived from the Improving Access
to Psychological Therapies (IAPT) program [100].
Openness to experience The openness to experience
subscale of the Big Five Inventory (BFI [101]) is a 10item scale that measures openness to experience.
Each item can be rated on a 5-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly).
The subscale has demonstrated satisfactory validity
and reliability [102].
Working memory An adapted version of the subtask
Doing sums of the Groningen Intelligence Test (GIT
[103]) is used as a proxy for working memory. This
task involves the correct completion of as many
adding sums as possible in 1 min. The test-retest reliability of the subtask Doing sums was satisfactory in
previous research [104].
Willingness to talk about traumatic experiences
Willingness to talk about traumatic experiences is
assessed by two 100 mm VAS items specifically
developed for the study (see Additional file 1:
Appendix H).
Schema mode ratings: detached protector and
suspicious overcontroller Two schema modes (i.e.,
detached
protector
mode
and
suspicious
overcontroller mode) are measured using two
subscales of the Schema Mode Inventory 1 and 2
(SMI [105, 106]). Both subscales consist of nine 6point Likert scale items ranging from 1 (never or almost never) to 6 (all of the time) and demonstrated
acceptable psychometric properties [107].
Mental imagery capacity The Gordon Test of Visual
Imagery Control (TVIC [108]) is used to assess mental
imagery capacity. This TVIC consists of 12 3-point
Likert scale items (yes, no, and unsure) measuring the
ability to visualize and manipulate mental images. In
addition to the Likert scale, we also measure the time it
takes the participant to visualize the scenes. Finally, we
have added two 100 mm VAS items measuring how well
the participant sees the mental scenes that were described and how difficult it was for the participant to
visualize the different scenes (see Additional file 1:
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Appendix D). The TVIC has shown acceptable to satisfactory validity and internal consistency [109–111].
Avoidance of shame and guilt The extent to which
people tend to avoid sharing issues they feel ashamed
about and issues they feel guilty about is assessed by two
100 mm VAS items specifically developed for the study
(see Additional file 1: Appendix I).
Attachment style Participant’s general attachment style
is measured
by the
Relationship Structures
Questionnaire (ECR-RS [112]), a brief version of the
Experience in Close Relationships-Revised (ECR-R
[113]). The ECR-RS consists of nine 7-point Likert scale
items ranging from 1 (strongly disagree) to 7 (strongly
agree) and assesses attachment-related avoidance and
attachment-related anxiety. The ECR-RS has demonstrated good psychometric properties, comparable to the
ECR-R [112].
Frustration tolerance Frustration tolerance is assessed
by the Frustration tolerance scale of the Personality Data
Form (PDF [114]). This subscale consists of 13 3-point
Likert scale items ranging from 1 (often) to 3 (seldom).
Shorkey and Sutton-Simon [115] have found initial evidence for the reliability and validity of the PDF.
Rumination Rumination is measured by the
Perseverative Thinking Questionnaire (PTQ [116]).
The PTQ consists of 15 5-point Likert scale items
ranging from 0 (never) to 4 (almost always) and
assessing the frequency of dysfunctional, repetitive
thinking. The PTQ has demonstrated good psychometric properties [116, 117].
Statistical analyses

The statistical analyses will be performed according to
the intention-to-treat principle. Change in the primary
and secondary outcome measures and the relative effectiveness of the two frequency conditions (twice-weekly
frequency condition versus once-weekly frequency condition) will be analyzed using mixed regression analyses.
By using mixed regression analysis, all available data will
be used, and dependencies among observations nested
within individuals will be taken into account. Appropriate forms of the mixed regression models will be selected, based on the variable type (e.g., scale, count,
dichotomous) and taking into account the distribution
of the residuals. To assess the comparative effectiveness
of EMDR and ImRs and whether treatment type moderates the effect of session frequency, additional terms will
be added to the model. In addition to the primary analyses based on the intention-to-treat principle, a completers analysis focused on the change in the primary
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outcome measure will be conducted by excluding patients who discontinued treatment or deviated from the
protocol (e.g., duration of more than 16 weeks in the
once-weekly frequency condition, other psychological
treatment next to the study treatment, unstable level of
medication during the treatment period). No interim
analyses are planned. Finally, to examine underlying
change mechanisms of session frequency (i.e., memory
and learning, therapeutic alliance, motivation, and reluctance and avoidance), advanced mediation analysis will
be performed (e.g., mixed regression for Granger Causality models [118]).
The additional substudies will be analyzed using different
statistical methods. To study (differential) mechanisms of
change of EMDR and ImRs (i.e., the strength of the
encapsulated belief, and the vividness and valence of the
traumatic memory of the index trauma), mediation analysis
will be conducted using Granger Causality models. In
addition, mixed regression analysis will be used to
investigate whether comorbid personality disorder
psychopathology and trauma characteristics are related to
treatment effects. The role of emotions, cognitions,
memory, and learned helplessness in altering PTSD
symptoms over time will be examined using advanced
mediation analyses (e.g., mixed regression for Granger
Causality models [118]). Furthermore, a two-step approach
will be used to determine the optimal treatment type
(EMDR versus ImRs) and frequency (twice-weekly versus
once-weekly) for a particular patient. First, we will examine
which of the candidate predictors predict what treatment
and which frequency will be more beneficial. Different variable selection approaches can be applied, including bootstrapping procedures [119], a Random Forest machine
learning approach [120], and the domain approach outlined
by Fournier et al. [121]. Second, a prediction model will be
built based on the identified predictors to generate individual treatment recommendations geared to predict the primary outcome measure (i.e., PTSD severity). Since
statistical methods for the selection of variables and generating individual treatment recommendations are still in development, we will select the optimal methods at the time
of the analyses. Finally, to investigate the network structure
of (complex) PTSD symptoms at baseline and changes in
the network structure of patients as a consequence of treatment, network analysis and longitudinal comparisons between networks will be conducted (e.g., [122, 123]).
Additional substudies
Change mechanisms of EMDR and ImRs

This study aims to test the proposed (differential)
mediators of EMDR and ImRs (i.e., valence and
vividness of the traumatic memory, and the strength of
the encapsulated belief). We hypothesize that (1) the
effect of change in the encapsulated belief on PTSD
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symptom change is stronger for ImRs and (2) the effect
of change in memory vividness on PTSD symptom
change is stronger for EMDR. As memory valence
changes have been observed in both treatments and thus
findings are mixed [124–126], we will not make specific
predictions for this mediator. In order to test the
causality of effects, which is currently unknown, we will
also test the reverse relationships. As an exploratory
analysis, we might also conduct a model selection
procedure, but the main focus lies on testing the
predictors in separate models.
Predictors of treatment outcome and PTSD severity:
personality disorder psychopathology and trauma
characteristics

The aim of this study is to examine whether comorbid
personality disorder psychopathology and trauma
characteristics are related to (differential) treatment
outcome. In clinical practice, patients with comorbid
personality disorder psychopathology are often assumed
to benefit less from treatment focused on their
syndrome disorder compared to patients without
comorbid personality disorder psychopathology [127,
128]. However, there is mixed evidence regarding the
effect of comorbid personality disorder psychopathology
on treatment outcome in PTSD patients [129]. In
addition, mixed results were also found for the effect of
trauma characteristics, including type and severity of
childhood trauma [129].
Trauma characteristics may also play a role in the
prediction of PTSD symptoms, which in turn might
predict differential treatment response. Whilst sexual
and physical abuse in childhood can give rise to PTSD
[130], several studies have suggested that other types of
childhood maltreatment (e.g., emotional abuse or
neglect) can also result in PTSD although not officially
qualifying as traumatic experiences according to the
DSM-5 [131–133]. Therefore, one aim will be to explore
the unique relationships between childhood abuse and
neglect and PTSD severity. A model fit procedure will
also be conducted to test which of these types remain in
a final model.
Role of emotions

This study will investigate patterns of change over time
of emotions (i.e., fear, shame, guilt, sadness, disgust, and
anger) and PTSD symptoms between sessions and
assessments. Temporal relations between emotions and
PTSD symptoms will be examined. More specifically, we
will examine (1) whether changes in emotions precede
changes in PTSD symptoms, (2) whether changes in
PTSD symptoms predict changes in emotions, and (3)
whether there is a reciprocal relationship between
changes in emotions and PTSD symptoms.
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Role of cognitions

Network models of PTSD symptoms

Changes in trauma-related cognitions have been found
to precede subsequent changes in PTSD symptoms during CPT [134]. In this study, we will examine if changes
in trauma-related cognitions (measured with the PTCI)
will also precede and predict changes in PTSD symptoms in EMDR and ImRs and, therefore, are an important underlying mechanism of change in PTSD treatment
in general beyond CPT.

The network approach is an alternative approach to
conceptualize mental disorders [141]. Network analysis
will, therefore, be performed to gain more insight into
the network structure of (complex) PTSD symptoms.
More specifically, this study aims to investigate the
cross-sectional structure of (complex) PTSD symptoms
(e.g., connectivity, centrality) of patients before the start
of the treatment [142], as well as its change during the
course of treatment [143].

Memory of previous session

A possible working mechanism of the effect of session
frequency on treatment outcome is the amount of
episodic memory details of the previous session. Rich
episodic memory details and vivid re-experiencing of
these details have been shown to quickly decay within
the scope of days [135, 136]. Repeatedly activating a
memory conserves its unique properties and long-term
maintenance [137]. Therefore, this study aims to investigate if the effect of session frequency on treatment outcome is mediated by the amount of details patients and
therapists remembered and retrieved from the previous
session.
Learned helplessness

Learned helplessness refers to a pattern of thoughts and
behavior
instigated
by
repeated
or
intense,
uncontrollable adverse events, that increases the
likelihood of psychopathology, especially depression
[138]. This study aims to build on earlier analyses
investigating the impact of trauma-focused treatments
on levels of learned helplessness [139]. Further, the role
of learned helplessness as a possible mediator of change,
especially for participants who have a comorbid depression diagnosis, will be investigated.
Prediction of (differential) treatment response

Patients with PTSD vary substantially in their response
to trauma-focused treatments [140]. More insight into
factors associated with treatment outcome in PTSD is
therefore needed. The aim of this study is to optimize
treatment selection by examining patient characteristics
that predict (differential) treatment response across
treatment types (EMDR and ImRs) and treatment frequencies (twice-weekly and once-weekly).
Perspectives of patients and therapists

Qualitative studies will focus on the perspectives of
patients and therapists on the treatments. These studies
will focus on, among others, the experiences with the
frequency of the sessions and the mechanisms of change
in ImRs. In-depth interviews will be performed with a
subsample of the study population, including patients
and therapists.

Sudden gains and treatment outcome

A sudden gain is defined as a large improvement in an
outcome variable experienced by a patient between two
consecutive sessions. Research on sudden gains in
treatments for PTSD suggests that they are positively
associated with treatment outcome [144]. However,
there is a lack of knowledge about what contributes to
sudden gains in treatment of PTSD as well as the role
that treatment frequency may play. We hypothesize that
(1) therapeutic alliance, memory and learning, and
reluctance and avoidance predict sudden gains, (2) the
occurrence of sudden gains in the twice-weekly sessions
is higher than in the once-weekly sessions, and (3) sudden gains predict treatment outcome.
Oversight and monitoring
Data monitoring and management

The study is guided by the study board, which acts as
the steering committee. The study board is composed of
the principal investigator, co-principal investigator, junior investigators, and site investigators (see Additional
file 1: Appendix J for the names, roles, and responsibilities of the study board members). The study board
meets every month and reviews the progress of the
study. In addition, final decisions on changes to the
protocol, publications, and reporting will be made by the
study board. Decisions will be made in consensus or, if
necessary, by a majority vote of the study board. Moreover, publication agreements are being made in the
study board meetings.
The study will not be audited by independent auditors
because of limited study resources. However, to preserve
the integrity of the trial, trial processes and documents
will be reviewed by the study board members. In
addition, there is no data monitory committee as the
study involves minimal risk. Both interventions are part
of regular care and effective and safe for patients with
Ch-PTSD [11]. The data will be monitored for
consistency and validity (e.g., check for errors, range
checks, missing values) by the junior investigator. Moreover, the data and statistical code will be shared with the
study board members.
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Adverse event reporting and harms

Adverse events (AEs) are defined as any undesirable
experience occurring to a subject during the study,
whether or not considered related to the trial procedure
or intervention. A serious adverse event (SAE) is any
untoward medical occurrence or effect that results in
death, is life threatening, requires (prolonged)
hospitalization, and/or results in persistent or significant
disability. All (S)AEs reported by the participant or
observed by the researchers or therapists will be
recorded. Events that meet the criteria of a SAE will be
reported to the junior investigator and principal
investigator within 24 h after coming to notice of the site
investigator. The relatedness of a SAE to the trial
procedure or intervention will be determined. Every
month, the junior investigator checks with the site
investigators if all (S)AEs have been reported. The final
trial report will include a description of the SAEs,
although no formal hypothesis testing will take place as
low rates are expected [11].
Data storage and confidentiality

Data collection is supported by a web tool, Lotus,
developed by the University of Amsterdam, which helps
researchers managing longitudinal research. Data is
processed by Lotus via the secure online survey software
Qualtrics [145] with a unique identifier for each
participant (i.e., pseudonym). The data is stored on a
secure server of the University van Amsterdam
accessible only to authorized researchers. A list of the
pseudonyms and personal information of the
participants within a healthcare center is securely stored
at the center and only accessible for the site investigator
and research assistant of the center.
Data dissemination

The results of the study will be disseminated in scientific
journals and presentations at scientific conferences,
regardless of the direction or magnitude of effects.
Clinicians will be informed by presentations, books, and
chapters describing the treatments, training, and
supervision. Participants will receive the final trial report
on request. In addition, participants receive a report
with their results on several outcome measures during
the evaluation after 24 weeks after start of the treatment.
The participant-level dataset will not be publicly available because it could contain information that compromises the anonymity of participants. The data and
statistical code supporting the findings of the final trial
report will be available on reasonable request and will
comply with the EU general data protection regulation.
The study board members will qualify for (co)authorship of the publication of the final trial report.
The study board members and employees of the trial
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investigators’ institutions can qualify for (co-)authorship
of publications on additional investigations, but only if
they fulfill the American Psychological Association
criteria for authorship. The current agreement on the
planned publications is available on request from the
corresponding author.

Discussion
This article described the study protocol of an
international, multicenter RCT comparing twice-weekly
versus once-weekly sessions of EMDR and ImRs for patients with PTSD related to childhood trauma. The primary aim of the study is to gain insight into potential
differences in outcome of trauma-focused treatments
when offered twice a week compared to once a week.
Moreover, we aim to elucidate how session frequency
impacts the effectiveness of the treatments by testing a
set of hypotheses about a possible frequency effect. In
addition, we will examine the comparative effectiveness
of EMDR and ImRs and whether treatment type moderates the effect of session frequency. Finally, several additional investigations will be conducted to broaden our
understanding of how the treatments work and variables
that affect treatment outcome.
This trial provides the opportunity to examine the
effectiveness of two promising trauma-focused treatments for Ch-PTSD—EMDR and ImRs—with regard to
session frequency and mechanisms of change. More
insight into the optimal session frequency could lead to
improved treatment outcomes and less dropout, and in
turn to a reduction of direct and indirect healthcare
costs. The finding that a higher session frequency is superior to a lower session frequency would have important implications for clinical practice. In current clinical
practice, it is common that treatment sessions are scheduled once per week or even less frequently [17]. It may
not always be feasible for patients and therapists to
schedule treatment sessions twice a week because of
other commitments. Practical demands such as administrative tasks and too much clinical work may prevent
therapists from scheduling more frequent sessions [146].
However, if treatment outcomes are indeed improved by
increased session frequency, we would encourage therapists to consider scheduling twice-weekly sessions in
order to optimize (cost-)effectiveness of EMDR and
ImRs.
In addition, this study will provide insight into the
working mechanisms of EMDR and ImRs and the
mechanisms underlying the effects of session frequency.
Studying mechanisms of change helps to identify core
ingredients of interventions, which is important for
improving the treatments [147]. Moreover, potential
variation in outcomes between Ch-PTSD patients will be
investigated. The main findings of this RCT refer to the
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effects of the treatments on average and do not address
the potential heterogeneity in treatment effects. However, individual differences among patients may affect
response to treatment type and frequency. For example,
it is conceivable that for some patients with specific
characteristics treatment once per week is indicated,
while for the majority of patients twice a week is a better
choice. Investigating the variation in outcomes between
Ch-PTSD patients can help patients and therapists to select the optimal treatment, which in turn will lead to improved treatment outcomes [148]. Finally, this study will
contribute to the evidence of stand-alone traumafocused treatments for patients with PTSD related to
childhood trauma. If we find that EMDR and ImRs are
indeed effective, this study might help reduce the barriers to engage in stand-alone trauma-focused treatments for patients with Ch-PTSD.
The IREM-Freq study has several strengths. First, only
a few exclusion criteria are applied in this study. Most
trials on Ch-PTSD exclude patients with dissociative
symptoms and personality disorders [5, 10, 149]. By
evaluating the effectiveness of twice-weekly and onceweekly EMDR and ImRs in a broad and representative
group of patients, the generalizability of the findings to
routine clinical practice is enhanced. In addition, the
multicenter and international design of the trial will also
increase generalizability.
Second, the study is conducted by a research group
with different areas of allegiances and expertise. This
will prevent a potential effect of researcher allegiance on
the results [150], which has been described as one of the
biggest threats to internal validity [151]. Third, this trial
does not only focus on change in PTSD symptoms, but
other symptoms common in Ch-PTSD patients (e.g.,
shame, guilt, anger, dissociation, and functional impairment) are also included. It can, therefore, be examined
whether EMDR and ImRs are effective for a wider range
of symptoms.
A final strength of this study is the methodological
quality. According to Ehring et al. [7], studies on the
effectiveness of treatments for Ch-PTSD often lack
methodological quality and more rigorous approaches
are needed. This trial includes a multi-method assessment approach (i.e., self-report measures and semistructured interviews), an assessment of treatment integrity, manualized treatments, and a long-term
follow-up. Moreover, the semi-structured interviews
are administered by independent, trained research assistants to control for interviewer bias. In addition, the
outcome and presumed mechanisms of change of session frequency are assessed every treatment session,
allowing us to examine concurrent as well as temporal
relationships using state-of-the-art statistical analysis
methods [152].
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There are several limitations to this study that should be
considered when evaluating the results. First, the study
treatments are not compared to other trauma-focused treatments, including TF-CBT approaches such as imaginal/prolonged exposure (IE/PE) and cognitive (processing) therapy
(CT/CPT) for PTSD. In addition, this study does not include
a randomized waitlist control group, which can affect internal validity. When patients improve in all treatment conditions and there are no differences between conditions, it
cannot be ruled out that non-treatment-specific factors (e.g.,
attention, time) have caused the improvements. On the
other hand, the study does include an additional assessment
if there is a waitlist period of at least 5 weeks (i.e., waitlist assessment). If there are enough patients with a waitlist assessment, we will test the effects of active treatment compared
to naturalistic waitlist, assuming that the duration of the
waitlist period is nonbiased. Moreover, including a control
group receiving no treatment above the natural wait at the
participating site would increase patients’ resistance to participate in the trial, which would result in selection bias.
Second, the study is not powered to reliably detect (≥
80% power) small effects of session frequency, or the
interaction between frequency and treatment method.
Finally, the training requirements for therapists differ
between the treatments types and there is no budget
available for intensive supervision by experts outside the
treatment centers. However, experts in the field of
EMDR (Christopher Lee) and ImRs (Arnoud Arntz) are
available for consultation. Moreover, these conditions
reflect clinical practice and, consequently, enhance
generalizability of the findings to “real-world” settings.
In conclusion, this study is the first to compare
treatment outcomes of twice-weekly versus once-weekly
sessions of EMDR and ImRs for adult patients with
PTSD related to childhood trauma. Research into the effect of session frequency on treatment outcome in ChPTSD patients is highly needed since there are indications that session frequency is related to the effectiveness of trauma-focused treatments for PTSD. Moreover,
by investigating underlying mechanisms and predictors
of (differential) treatment outcome, we will gain more
insight into for whom a treatment works and how. This
study will, therefore, significantly extend our knowledge
on trauma-focused treatments for Ch-PTSD and, more
specifically, the role of session frequency.

Trial status
Recruitment has started in June 2018 and is still
ongoing. The estimated completion date is April 2022.
Protocol version 2.1 is currently active.
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