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Virtual realities, real recoveries: 
exploring the efficacy of 3MDR 
therapy for treatment-resistant 
PTSD
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Exposure-based therapies have shown promise in treating post-traumatic 
stress disorder (PTSD), but challenges exist in maintaining patient engagement 
and finding appropriate stimuli for graded exposure. Virtual reality (VR) 
technology has been used to enhance exposure therapy, but current software 
lacks customization and some patients remain treatment-resistant. A novel 
approach called multimodular motion-assisted memory desensitization 
and reconsolidation (3MDR) has the potential to solve some of the current 
limitations of VR-assisted exposure therapy. This study examines the efficacy 
of 3MDR treatment for individuals with treatment-resistant PTSD through a 
systematic review of relevant literature and clinical studies. Preliminary findings 
indicate promise for 3MDR in reducing PTSD symptoms, including emotional 
regulation and moral injury. However, further research with larger samples 
and controlled studies is needed to understand underlying mechanisms and 
validate these results. Moreover, this study highlights the importance of health-
economic evaluations to assess costs and resource utilization associated with 
implementing 3MDR treatment in clinical services.
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1 Introduction

A typical response to traumatic events involves several predictable stress reactions: 
re-experiencing the event (flashbacks), avoidance of similar stimuli, and hyperarousal, which 
typically subsides within a few days or weeks after the trauma (World Health Organization, 
1992, pp. 147–148). However, there is a significant minority of individuals who experience 
that these reactions persist; therefore, these responses remain as symptoms of post-traumatic 
stress disorder (PTSD).

Historically, war has been a leading cause of PTSD (Friedman et al., 2007). Soldiers 
have experienced the traumatic effects of warfare throughout the various conflicts in 
history. PTSD-like symptoms have been labeled under several different names, but PTSD 
was not officially recognized as a separate diagnosis until the 1980s (Friedman et al., 
2007). For instance, during the American Civil War, traumatized soldiers were said to have 
“soldier’s heart” or “Da Costa’s syndrome” (Friedman et al., 2007, p. 20). As more powerful 
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explosives were developed during World War I, the term “shell 
shock” was used to describe what was believed to be disruptions in 
neural networks. This term evolved to “combat fatigue” during 
World War II, and after the Vietnam War, the condition was 
recognized to affect both civilians and soldiers who had 
experienced trauma as a consequence of warfare (Friedman et al., 
2007, p.  20). There was a high prevalence of PTSD symptoms 
among those with war experience, leading to the official recognition 
of PTSD as a separate diagnosis in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-III) in 1980 (Friedman 
et al., 2007).

1.1 Exposure based methods

Behaviorist psychologists viewed mental disorders as continuous 
attempts to avoid confrontation with fear-inducing stimuli (Mowrer, 
1960). Despite the theoretical differences between behaviorism and 
other approaches to psychotherapy, a common principle for treating 
PTSD symptoms has been developed across psychotherapeutic 
schools: the principle of exposure. If PTSD symptoms persist due to 
avoidance behavior, where patients fail to recognize and/or process 
discomforting information, psychotherapy can be  interpreted as a 
setting in which confrontation with such information is enabled to 
facilitate change. Psychodynamically oriented therapists, for example, 
expose their patients to information about unconscious conflicts, 
painful memories, and unacceptable desires through the interpretation 
of their behavior in therapy, dreams, or free associations (Friedman 
et  al., 2007, pp.  37–40). More recent forms of psychotherapy 
specifically developed for anxiety disorders involve a more direct focus 
on exposure.

There are numerous psychological treatment methods for PTSD, 
and a recent systematic review and meta-analysis by Lewis et al. (2020) 
suggests that trauma-focused cognitive-behavioral therapy (TF-CBT), 
cognitive processing therapy (CPT), prolonged exposure therapy (PE), 
and eye movement desensitization and reprocessing therapy (EMDR) 
demonstrate efficacy (Lewis et al., 2020). What these methods have in 
common is a form of exposure-based methodology. Exposure therapy 
can be conducted in various ways, but the essence of exposure-based 
treatment methods involves gradual exposure to anxiety- or fear-
inducing stimuli while working to reduce the negative reactions that 
may arise so that these stimuli are no longer associated with fear 
(Zoellner et  al., 2011, pp.  2–3). For instance, an individual with 
arachnophobia may be gradually exposed to pictures of spiders, then 
real spiders at a distance, and eventually handle a spider in a 
controlled manner.

A challenge associated with exposure-based methods appears 
to be that many individuals struggle to envision traumatic events 
during imaginal exposure (Najavits, 2015). Avoiding thoughts of 
what one fears is easier during imaginal exposure and has proven 
to be problematic. Furthermore, stimuli used for gradual exposure 
can sometimes become overwhelming and result in drop-out. 
Finding real-life stimuli suitable for systematic and gradual 
exposure, especially for military veterans, can be  challenging 
(Najavits, 2015) Several studies have reported dropout rates and 
non-response rates as high as 50% for EMDR, PE, and cognitive 
processing therapy (Schottenbauer et  al., 2008; Najavits, 2015). 
This is unfortunate, as emotional activation and engagement 

appear to be crucial for treatment outcomes in populations with 
PTSD (Foa et al., 2006).

1.2 Virtual exposure therapy

Virtual reality exposure therapy (VRET) has emerged as a 
promising alternative to conventional exposure-based methods, 
offering opportunities to simplify and enhance exposure. VRET 
provides a human-computer interaction system where users are no 
longer passive observers of images on a screen but active participants 
within a computer-generated three-dimensional virtual world 
(Rothbaum et  al., 2010, p.  127). The most common approach to 
creating a virtual environment involves equipping the user with a 
head-mounted display comprising separate screens for each eye, 
screen optics, a head-tracking sensor, and stereo headphones 
(Rothbaum et al., 2010, p. 127). VRET has the potential to address the 
difficulties many individuals face in imagining traumatic memories 
and therefore increase therapeutic engagement. It also addresses the 
problem of identifying appropriate stimuli for graded exposure. When 
using VRET, the only limiting factor is the software, which can 
be  tailored to create virtual environments specific to individual  
participants.

Recent meta-analyses and systematic literature reviews suggest 
that VRET exhibits comparable efficacy to traditional imaginal 
exposure therapies for PTSD treatment (Deng et al., 2019; Kothgassner 
et al., 2019; Heo and Park, 2022). However, there is no evidence to 
suggest that VRET outperforms other exposure methods. Therefore, 
whether VRET is a better alternative becomes a matter of cost-
effectiveness. Nonetheless, VRET can be considered a viable option 
for those who struggle with envisioning traumas (Heo and Park, 
2022). Customizing software for each client is a time-consuming and 
potentially cost-ineffective process. Consequently, software has been 
developed where clinicians can add “typical” elements related to PTSD 
traumas, such as elements from war zones (explosions or gunfire) 
(Rothbaum et al., 2010). However, questions remain regarding how 
well these elements align with the specific trauma memories of each 
individual client (van Gelderen et al., 2018). The use of head-mounted 
displays in VRET also poses the risk of isolating participants from the 
external environment. Dropout rates in VRET studies remain 
relatively high, and there is a lack of knowledge regarding the optimal 
level of realism and immersion for effective treatment (Kitchiner et al., 
2019). The experience of isolation in VRET may lead to feelings of 
inadequate support, trigger dissociation, or result in higher 
drop-out rates.

1.3 The need for a new treatment approach

Various evidence-based therapies, such as Eye Movement 
Desensitization and Reprocessing (EMDR), Virtual Reality Exposure 
Therapy (VRET), and Prolonged Exposure (PE), have demonstrated 
significant effect sizes in the treatment of posttraumatic stress disorder 
(PTSD). However, it is consistently observed that some clients do not 
respond to therapy, even after repeated attempts and different 
therapeutic approaches (Kitchiner et al., 2019; Lewis et al., 2020). This 
phenomenon has been increasingly referred to as treatment-resistant 
PTSD (TR-PTSD) (Koek et al., 2016, p. 173). The reasons why certain 
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individuals exhibit this resistance to treatment remains poorly 
understood, and few studies have specifically focused on samples 
consisting of individuals with TR-PTSD (Koek et al., 2016).

Consequently, there is a pressing need for new treatment 
alternatives that can be  proposed for the management of PTSD, 
particularly TR-PTSD. One novel exposure therapy known as Multi-
Modular Motion-assisted Memory Desensitization and 
Reconsolidation (3MDR) may be  a good candidate to solve this 
problem (Figure 1).

1.4 The 3MDR protocol

Multimodular motion-assisted memory desensitization and 
reconsolidation represents a novel intervention specifically developed 
for individuals with TR-PTSD, combining elements of VRET and 
EMDR, along with the integration of walking on a treadmill and 
interacting with personally selected images and music (van Gelderen 
et al., 2018, p. 6). This approach holds promise as an alternative to 
VRET and methods utilizing imaginal exposure, as 3MDR appears to 
address some of the limitations associated with VRET. In 3MDR, 
participants are situated within a screen room alongside a therapist, 
thus eliminating the sense of isolation from the external environment 
that might be experienced in VRET. By creating a virtual environment 
where the patient and therapist can visually perceive each other, 
attention within the therapeutic setting can be enhanced without the 
risk of isolating the patient from the real world. Moreover, 3MDR 
facilitates greater customization of the therapeutic experience for each 
individual, as there is no need for software modifications to project 
participant-selected music and images.

The 3MDR sessions consist of three distinct phases: pre-platform, 
platform, and post-platform (van Gelderen et  al., 2018, pp.  8–9). 
During the pre-platform phase, the therapist and participant 

collaborate to select appropriate images and music to be  utilized 
throughout the session. The objective here is to choose music and 
images that have relevance to the participants’ traumas and difficulties. 
However, the selection also includes music with a reconciliatory effect, 
which is intended to be used toward the end of the 3MDR protocol.

Topics related to avoidance concerning certain images are 
discussed with the therapist, and participants are guided on how best 
to contribute to the selection of suitable materials (van Gelderen et al., 
2018, pp.  8–9). Following a thorough explanation of this task, 
participants choose images and music at home. They then bring their 
choices to preparatory sessions and, in collaboration with the 
therapist, determine which images and music are most appropriate 
and if any elements are missing.

The platform phase within each 3MDR session commences with 
a mental and physical warm-up, during which the patient walks on 
the treadmill in a neutral virtual environment while listening to music 
related to their trauma (van Gelderen et  al., 2018, pp.  8–9). 
Subsequently, a cycle of approximately 5 min is repeated seven times, 
where in total seven different trauma-related images are shown to the 
participant. Throughout this cycle, the participant walks toward an 
approaching image, while the therapist, standing beside the 
participant, encourages them to disclose their thoughts and feelings 
associated with the image. Participants are prompted with questions 
such as “What are you feeling now?” to which they may respond, for 
example, “sadness,” and these responses are displayed on the screen. 
All associations described are captured as they are transcribed by the 
session operator and projected on the screen. Following the 
participant’s account of the traumatic event, a dual-attention task is 
introduced (van Gelderen et  al., 2018, pp.  8–9). In this task, 
participants are asked to track a horizontally moving ball on the 
screen with their eyes while simultaneously verbalizing the numbers 
displayed on the ball. This is followed by participants providing a 
stress rating of their experienced distress. After seven cycles, a mental 

FIGURE 1

Digital illustration of the “CAVE” 3MDR setup (van Gelderen et al., 2020b, CC BY-NC 4.0).
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relaxation phase ensues, accompanied by the playing of contemporary 
music. As mentioned, this cycle is repeated seven times before the 
participant enters the final phase.

In the post-platform phase, a patient and a therapist dedicate time 
to reflect on the session and focus on significant or newly emerged 
cognitive and emotional associations, aiming to further integrate this 
information into the participant’s current life situation (van Gelderen 
et al., 2018, pp. 8–9).

1.5 Theoretical rationale for 3MDR and 
exposure

Multimodular motion-assisted memory desensitization and 
reconsolidation incorporates multiple elements, each of which is 
included based on a strong theoretical foundation. In its development, 
3MDR draws inspiration and combines principles from various 
trauma-focused therapies such as PE, EMDR, and VRET. While these 
therapeutic approaches share a theoretical basis, they differ in their 
practical application, each making its unique contributions. The 
common thread among these therapeutic modalities is the intention 
to activate traumatic memories through exposure, followed by 
facilitating new learning or alteration/organization of the memory. 
Although the type of exposure and its execution may vary, the goal 
remains the same.

1.5.1 Reconsolidation theory
For a long time, it was believed that memories once consolidated 

(stored) would be difficult to disrupt and would have a permanent and 
unalterable trace (Glickman, 1961).

However, subsequent research suggested that when a memory is 
reactivated, it becomes temporarily destabilized and malleable 
(McGaugh, 1966). These findings gave rise to the theory of 
reconsolidation. Further research revealed that memory activation is 
followed by a protein synthesis-dependent restabilization period, 
during which reconsolidation (re-storage) of the memory (and the 
associated learning) must occur for it to persist (Nader et al., 2000). 
Specifically, concerning fear memories, it has been observed that they 
require protein synthesis in the amygdala to form a new memory trace 
after reactivation for reconsolidation to take place (Nader et al., 2000). 
Subsequent meta-analyses examining research on reconsolidation 
theory provide strong support for the theory (Vermetten et al., 2014; 
Schroyens et al., 2023). In the context of PTSD treatment, the aim is 
therefore to first activate the traumatic memory and then introduce 
new learning or reorganization into the memory before it is 
restabilized (reconsolidated).

1.5.2 Emotional processing theory
This relates to what is known as Emotional Processing Theory 

(EPT), which emerged shortly after reconsolidation theory gained 
increasing support (Foa and Kozak, 1986). EPT proposes that PTSD 
is caused by pathological fear schemas/structures that can arise if the 
schema of the fear event (trauma) is poorly organized or contains 
overly strong associative learning that generalizes to related, but not 
identical, stimuli (Foa et al., 2006). These fear structures are believed 
to be poorly integrated to the individual’s autobiographical memory 
as they exhibit a pathological and fragmented organization (Foa et al., 
2006). Therefore, accessing these fear structures is challenging. It is 

suggested that one needs to emotionally activate the individual, 
similar to the original traumatic event, in order to modify or organize 
the fear structures. This theory aligns with reconsolidation theory as 
it requires activation of the “memory” to facilitate change but builds 
on the theory by adding the concepts of isolated fear schemas. 
However, the research in this area is somewhat ambiguous as some 
studies propose that change occurs when there is modification to the 
original fear structure, while others suggest the formation of new 
“healthier” fear structures (through new associative learning) that 
inhibits the previous fear structure (Dunsmoor et  al., 2015; 
Borgomaneri et  al., 2021). Nonetheless, in clinical practice, it is 
observed that emotional activation and the activation of memory 
associations are crucial for treatment outcomes, providing support for 
the reconsolidation paradigm (Rauch and Foa, 2006; Zoellner et al., 
2011). As suggested by van Gelderen et al. (2018), the therapeutic 
aspects of 3MDR can be  related to reconsolidation theory. Each 
element serves a purpose, with some increasing the likelihood of 
activating memory associations while others aim to disrupt or 
strengthen memory consolidation.

1.6 Aims

While many exposure-based therapy approaches demonstrate 
effectiveness, a significant proportion of patients do not benefit from 
these treatments, leading to drop-out and are therefore labeled as 
having treatment-resistant PTSD. There is a lack of research on 
treatment methods that are effective for this specific population. This 
reflects the need for new treatment alternatives or methods for 
individuals with treatment-resistant PTSD. The aim of this review is 
to examine whether 3MDR can assist individuals with treatment-
resistant PTSD. Additionally, we  will explore the mechanisms of 
action underlying 3MDR in light of the studies presented in the results 
section and the theories introduced in the introduction.

2 Method

In order to find relevant articles, we used Google Scholar and the 
Norwegian academic search engine Oria1. The initial search for 3MDR 
treatment did not prove to be specific enough (as MDR refers also to 
multidrug resistance and 3MDR is a name of an Australian radio 
station) and was therefore further refined to search words 3MDR 
effects on PTSD; 3MDR for treatment-resistant PTSD; 3MDR for 
chronic PTSD and 3MDR qualitative study. Additionally, the snowball 
method was applied, which involved reviewing the reference lists of 
relevant studies in order to discover additional articles. Due to 3MDR 
being a relatively new therapeutic approach, there is limited research 
on the topic, allowing for a comprehensive review of all published 
literature on 3MDRs effect on TR-PTSD thus far. All identified articles 
were recent peer-reviewed studies. Most (11 out of 13) of the articles 
on 3MDR align with the research question, as all published articles on 
3MDR examine treatment-resistant PTSD. Conducting research on 
3MDR is expensive and resource-intensive, which may have 

1  https://oria.no/
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contributed to the limited number of studies. The field of research is 
also relatively new, resulting in the exclusion of only two articles. 
These were excluded because their measurements were deemed not 
sufficiently relevant to the research question. These articles were by 
Jones et al. (2022b), which examined the impact of 3MDR on the 
therapists administering the treatment (findings of this study are 
mentioned in our discussion) and van Deursen et al. (2021), which 
investigated heart rate and respiratory rate during 3MDR therapy.

Our review aims to comprehensively cover the existing literature 
on 3MDR for treatment resistant PTSD. Given the limited number of 
studies available, totaling 11 articles on the subject, all relevant 
literature was included in our review. This deliberate approach ensures 
that our review is exhaustive, leaving no pertinent studies excluded. 
The inclusive nature of our methodology eliminates the possibility of 
bias in study selection, as every piece of literature within the defined 
scope has been considered.

3 Results

A total of 11 research articles were included. The majority of the 
included studies have examined the effects of 3MDR on TR-PTSD 
through quantitative measurements. However, several studies have 
employed mixed methods, combining both quantitative and qualitative 
measurements. Furthermore, it was considered relevant to include case 
studies and qualitative studies that provide insights into individual 
experiences of 3MDR, as well as perceived effects or mechanisms of 
action. A few studies included in the analysis also focused on how PTSD-
related concepts (such as moral injury and emotion regulation) correlate 
with reductions in PTSD symptoms after 3MDR. We categorized the 
articles into three main themes: the effect of 3MDR treatment, individual 
experiences, and potential underlying mechanisms (Table 1).

3.1 The effect of 3MDR treatment

Jetly et al. (2017) conducted the first study examining the effects 
of 3MDR on TR-PTSD. The participants consisted of male Canadian 
soldiers with TR-PTSD (N = 8). This pilot study was conducted 
without a control group to assess the need for larger randomized 
controlled trials. Three participants dropped out for various reasons, 
leaving a remaining sample of five participants who completed the 
standard 3MDR protocol. PTSD symptoms were measured using the 
PCL-5 questionnaire, and other PTSD-related outcome variables were 
assessed. Results were obtained by administering these questionnaires 
immediately before and after the completion of the 3MDR protocol. 
The study observed reductions in PTSD symptoms on the PCL-5 (an 
average reduction of six points). Regarding secondary outcome 
variables, most participants reported improvements in social 
functioning (OQ-45.2), thought suppression (WBSI), avoidance 
behavior (PABQ-5), and anxiety symptoms (GAD-7). These results 
were described as modest, and the study concluded that they provide 
a basis for conducting studies with larger samples and control groups.

Similarly, Bisson et al. (2020) conducted a randomized controlled 
trial to investigate the effect of 3MDR on TR-PTSD in British soldiers. 
The participants (N = 42) were evenly divided between the control and 
treatment groups (N = 21), and all participants were male. The treatment 
group underwent the standard 3MDR protocol. Outcome measures 

were obtained before, immediately after, and at 12 and 26 weeks post-
treatment. The primary outcome variable (PTSD symptoms) was 
assessed using the CAPS-5 and PCL-5 questionnaires. All administrators 
of the questionnaires and tests were blind to the participants’ group 
allocation. The study observed a significant reduction in PTSD 
symptoms for the treatment group, with an average reduction of 17.7 
points that persisted at the 26-week follow-up (Bisson et  al., 2020, 
pp.  147–148). The treatment group showed an estimated symptom 
reduction of 37% on average, with a moderate to large effect size. The 
study had a dropout rate of 14% (Bisson et al., 2020, p. 148). The authors 
concluded that this suggests a promising future for 3MDR as a treatment 
option but cautioned against recommending the treatment in routine 
practice before the study is replicated (Bisson et al., 2020, p. 149).

To further investigate the effectiveness of 3MDR, van Gelderen 
et al. (2020a) conducted a similar randomized controlled trial, but 
with an active control group receiving non-trauma-focused 
psychotherapy. The study included the same outcome variables and 
treatment protocol. The participants were Dutch soldiers with 
TR-PTSD (N = 43), all but one male. Measurements were taken before, 
immediately after, and at 12 and 16 weeks post-treatment protocol. All 
administrators of the questionnaires and tests were blind to the 
participants’ group allocation. The dropout rate in the study was 
described as low (7%) for a study utilizing exposure-based 
methodology (van Gelderen et  al., 2020a, p.  224). Significant 
reductions in PTSD symptoms, with a large effect size, were observed 
on the primary outcome variables (PCL-5 and CAPS-5). The 
reductions persisted and showed improvement up to 16 weeks. There 
were no significant results on the secondary outcome variables, except 
for reductions in anxiety symptoms (GAD-7). The study concluded 
that the results suggest that 3MDR is an effective treatment for 
TR-PTSD, however the study gave some, but not enough insight 
regarding the mechanisms through which 3MDR appears to work, 
necessitating further investigation (van Gelderen et al., 2020a, p. 225).

Jones et  al. (2022a) conducted a similar study to replicate the 
results of Bisson et al. (2020) and van Gelderen et al. (2020a), but also 
further examined the specific aspects of 3MDR that contribute to its 
effectiveness. This study included additional secondary outcome 
variables related to PTSD and a longer follow-up period. Data were 
collected before 3MDR therapy, immediately after, and at 1, 3, and 
6 months later. The sample (N = 11) consisted of Canadian soldiers with 
TR-PTSD, all but one male. Due to COVID-19 restrictions, control 
group data were unavailable (Jones et al., 2022a, p. 5). Nevertheless, 
participants who completed the 3MDR protocol showed statistically 
significant improvements in PTSD scores (CAPS-5 and PCL-5), moral 
injury (MISS-M-SF), depression (PHQ-9), anxiety (GAD-7), emotional 
regulation (DERS-18), and resilience (CD-RS-25). The improvements 
persisted up to 6 months after the 3MDR intervention. The study 
concluded that the significant results in secondary outcome variables 
provide some insight into underlying mechanisms but emphasized the 
need for further theory and research to address the current lack of 
understanding regarding the mechanisms underlying the apparent 
effectiveness of 3MDR (Jones et al., 2022a, pp. 9–10).

3.2 Individual experiences with 3MDR

Van Gelderen et  al. (2018) conducted a case study with three 
Dutch soldiers with TR-PTSD, Nick, Luke, and Peter, with the aim of 
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exploring 3MDR as a treatment method for TR-PTSD based on the 
participants’ individual experiences. Luke experienced a 25-point 
reduction in PTSD symptoms on the PCL-5, no longer meeting the 

criteria for a PTSD diagnosis (van Gelderen et  al., 2018). This 
reduction in PCL-5 score continued to decrease by six points at the 
6-month follow-up assessment. Nick reported benefiting from 3MDR, 

TABLE 1 Studies on 3MDR.

Authors Aim Participants Sample size Design Results

Jetly et al. (2017) Examine the potential of 

3MDR as a treatment 

option for TR-PTSD.

Canadian soldiers 

with TR-PTSD

N = 8 Pilot study, pretest-

posttest

Improvement in PTSD symptoms, social 

functioning, suppression of thoughts, avoidance 

behavior, and anxiety symptoms.

Bisson et al. (2020) Investigate the effect of 

3MDR on TR-PTSD.

British soldiers 

with TR-PTSD

N = 42 Randomized waitlist-

controlled study

Significant improvement in PTSD symptoms 

with a medium to large effect size (d = 0.65) that 

persisted 26 weeks later.

Van Gelderen et al. 

(2020a)

Investigate the effect of 

3MDR on TR-PTSD.

Dutch soldiers 

with TR-PTSD

N = 43 Randomized study 

with active control 

group

Significant reductions in PTSD symptoms with a 

large effect size (d = 0.83) that persisted at 

16 weeks follow-up.

Jones et al. (2022a) Investigate the effect of 

3MDR on TR-PTSD.

Canadian soldiers 

with TR-PTSD

N = 11 Pilot data from a 

larger study

Significant improvement in PTSD symptoms, 

moral injury, depression, anxiety, and emotion 

regulation. Improvement persisted 6 months 

later.

Van Gelderen et al. 

(2018)

Examine individual 

experiences and effects 

of 3MDR in individuals 

with TR-PTSD.

Dutch soldiers N = 3 Case study Luke showed a 25-point reduction in PTSD 

symptoms and no longer met the criteria for 

PTSD. Nick showed an eight-point increase in 

PTSD symptoms. Peter showed a 30-point 

reduction and no longer met the criteria for 

PTSD.

Nijdam and Vermetten 

(2018)

Investigate individual 

experiences with 3MDR.

Dutch soldier 

with TR-PTSD

N = 1 Case study Self-reported increase in willingness to explore 

personal grief. Improvement in sleep quality, 

self-confidence, increased access to trauma-

related emotions and memories.

Van Gelderen et al. 

(2020b)

Examine experiences 

with 3MDR and 

underlying mechanisms 

of its effect.

Dutch soldiers 

with TR-PTSD

N = 10 Thematic analysis 

based on grounded 

theory

Themes: Engaging, stress regulation, support, 

encountering traumatic memories, allowing 

emotions, initiating associations, detachment 

from trauma. Increased openness, new learning, 

self-understanding, experience of reconciliation 

and reintegration.

Hamilton et al. (2021) Investigate experiences 

with 3MDR and 

underlying mechanisms 

of its effect.

Canadian soldiers 

with TR-PTSD

N = 13 Thematic analysis Themes: Importance of therapist’s support, 

benefits of the multimodal nature of 3MDR, 

experience of active participation, self-

determination, increased access to emotions, and 

improved emotion regulation.

Tang et al. (2021) Examine the 

effectiveness of 3MDR 

in improving emotion 

regulation and TR-

PTSD.

Canadian soldiers 

with TR-PTSD

N = 9 Mixed methods 

design

Quantitative: Significant improvement in 

problematic emotion regulation, with an average 

reduction of 16 points after 3 months. 

Qualitative: Better emotional awareness, clarity, 

acceptance, and improved strategies.

Smith-MacDonald et al. 

(2023)

Explore the occurrence 

of moral injury in 

conjunction with TR-

PTSD and perspectives 

on using 3MDR as a 

treatment for moral 

injury.

Canadian soldiers 

with TR-PTSD

N = 11 Mixed methods 

design

Quantitative: Significant relationship between 

TR-PTSD and moral injury.

Qualitative: Descriptions of encountering the 

realities of war, grappling with conscience, and 

formation of moral meaning.

Hoekstra et al. (2023) Explore the suitability of 

3MDR for adolescents.

Dutch adolescent 

with TR-PTSD

N = 1 Case study No-longer PTSD diagnosis post-intervention and 

at 18 months follow-up.
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including experiencing an emotional breakthrough and recalling new 
aspects of his traumas. However, this was not reflected in his PCL-5 
score, as it increased by eight points. It should be noted that Nick’s wife 
had passed away just before his final 3MDR session. Peter reported 
walking as a particularly important aspect of 3MDR and experienced 
a 30-point reduction on the PCL-5, no longer meeting the criteria for 
a PTSD diagnosis (van Gelderen et al., 2018). Overall, the participants’ 
feedback suggests that walking helped them overcome avoidance and 
maintain focus, while the use of multiple senses made it easier for 
them to engage in treatment, access traumatic memories, and process 
the associated emotions. They also emphasized the importance of 
addressing multiple traumatic memories simultaneously and engaging 
in post-session discussions with the therapist to facilitate better 
processing of the memories (van Gelderen et al., 2018).

In a similar case study by Nijdam and Vermetten (2018), no 
quantitative measurements were conducted, but the Dutch soldier, 
John reported improvements in PTSD symptoms. John had previously 
tried EMDR therapy and cognitive-behavioral therapy without 
experiencing improvement. Although John had been motivated for 
therapy, behavioral and cognitive avoidance hindered his progress 
with other exposure-based methods. However, this changed when 
John tried 3MDR, emphasizing that the feeling of actively “walking 
into the memories” was particularly important. He  believed this 
allowed him to access the emotions related to his traumas. John also 
reported improved sleep quality, increased self-confidence, a 
welcomed experience of positive thoughts, and a strong willingness to 
confront his own grief.

No studies have investigated the effect of 3MDR therapy for 
non-military veterans with TR-PTSD until recently, where Hoekstra 
et al. (2023) conducted a case-study on a Dutch 14-year-old adolescent 
named Petra who was experiencing TR-PTSD in relation to a severe 
car-accident and mother’s drug abuse. Personally chosen music and 
images proved to be  a suitable combination for Petra, fostering 
increased involvement in and commitment to the intervention and 
supported Petra to express and experience the emotions that were 
associated with the traumatic events she had been involved in 
(Hoekstra et al., 2023). PTSD-symptom severity was assessed using 
CAPS-5. Post-therapy, she no longer satisfied the criteria for PTSD, 
and this persisted at the 18-month follow-up assessment. Petra 
conveyed that PTSD-symptoms were persistently minimal, and that 
her traumatic events had transformed into organized memories. 
Reflecting on the 3MDR treatment, she described it as overwhelming 
and emotionally intense because unlike in her EMDR sessions, she 
could not avoid or pretend like she had done in EMDR sessions. Also, 
in contrast to the EMDR session, she did not worry about the 
impression she was making on the therapist during 3MDR (Hoekstra 
et al., 2023). This lack of concern reportedly facilitated a greater sense 
of openness, allowing her to let go of defenses.

3.3 Potential working mechanisms

Van Gelderen et al. (2020b) conducted a thematic analysis based 
on grounded theory to examine the perspectives of 10 participants on 
the processes and effects of 3MDR therapy. The participants were male 
Dutch soldiers with TR-PTSD. Regarding working mechanisms, the 
majority of participants described 3MDR as engaging and explicitly 
mentioned that it prevented the use of avoidance strategies, 

particularly due to the walking component (van Gelderen et  al., 
2020b). A prominent theme that emerged was “encounters with 
traumatic memories,” with most participants reporting a complete 
confrontation with their traumatic memories. This encounter was 
described as significantly more powerful than imaginal exposure, and 
was attributed to the self-selected images, music, being able to walk 
toward trauma-related images and the immersive experience that was 
created. Another prominent theme was “permission of emotions,” 
several participants reported the emergence of entirely new emotions, 
and some highlighted the importance of therapist questioning in this 
process. Under the theme of “association,” several participants 
mentioned the significance of trauma-related images in initiating new 
associations. Many participants also described a sense of “detachment 
from trauma” and emphasized how the dual-attention task and music 
contributed to reconciliation. The support provided by the therapist 
standing by their side was also reported to facilitate all 
therapy processes.

The experienced effects formed the following themes: increased 
openness, new learning, self-understanding, experience of closure, 
and reintegration (van Gelderen et al., 2020b, pp. 8–9). The theme 
increased openness refers to participants’ improved willingness to 
discuss their traumatic experiences with others. Several participants 
reported experiencing a newfound understanding that they can feel 
safe. Participants also reported changes in thoughts and feelings based 
on this new learning. This relates to the theme of self-understanding, 
where participants gained better insight into the people or situations 
they perceived as triggers, leading to improved symptom control. 
Participants also described a sense of closure, experiencing their 
memories as more organized and meaningful than before treatment. 
Most participants also reported that 3MDR helped them reintegrate 
to society. As an example, many of the participants reported being able 
to engage in normal activities again, like playing football or going 
to cafes.

Hamilton et al. (2021) conducted a qualitative thematic analysis 
with 13 Canadian soldiers or veterans with TR-PTSD, all but one men. 
Three themes emerged from the data: (1) participants’ experiences 
with 3MDR; (2) perceived outcomes of 3MDR; and (3) factors 
contributing to successful 3MDR treatment (Hamilton et al., 2021, 
pp. 1–2). Participants described 3MDR as providing an immersive 
environment that fostered active participation and increased 
autonomy. This enabled them to access emotions that had been 
inaccessible and provided insight into previously unexplored aspects 
of their traumatic experiences. Several participants reported that this 
newfound awareness facilitated better emotional regulation.

Themes that emerged as contributing factors to successful 
treatment included the therapist’s role as a coach and “fireteam 
partner,” supporting participants’ sense of safety and control over their 
therapy (Hamilton et al., 2021). The multimodal nature of 3MDR was 
also described as crucial in helping participants engage and attribute 
new meaning to traumatic memories. Several participants also 
expressed the belief that it was important to have tried other 
treatments before 3MDR. This is because 3MDR can be  highly 
overwhelming if individuals have not previously experienced less 
realistic forms of exposure (Hamilton et al., 2021). Moreover, several 
participants described how active-duty military personnel might 
be reluctant to engage in such treatment, as opening these traumatic 
memories could potentially impact their effectiveness as soldiers. 
Additionally, it was noted that the act of having “tried everything” 
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seemed reconciliatory, as several participants reported that this was 
the last treatment they were willing to attempt.

Tang et al. (2021) conducted a mixed methods study to investigate 
whether 3MDR improves emotion regulation and, consequently, 
TR-PTSD. The participants consisted of nine Canadian male soldiers 
with TR-PTSD. A quantitative examination of how 3MDR affects 
emotion regulation (DERS-18 score) was conducted immediately 
after, 1 week after, and 3 months after the treatment. Furthermore, a 
qualitative descriptive analysis of the data was performed. In the 
quantitative analysis, a significant improvement in symptoms of 
problematic emotion regulation (DERS-18) was observed, with 
participants showing a steady decline in symptoms up to 3 months 
post-intervention.

The qualitative data collected were categorized according to their 
relevance to the DERS-18 subcategories. The data suggested that 
participants expressed noticeable improvement in all DERS-18 
subcategories. Participants reported the most significant changes in 
“awareness,” “clarity,” “non-acceptance,” and “strategies” (Tang et al., 
2021, pp. 7–8). A recurring description was that 3MDR allowed access 
to emotions that were previously inaccessible, and the therapist was 
described as crucial in verbalizing these emotions. Participants 
expressed that gaining awareness of their feelings, thoughts, and 
experiences was essential for the improvement in emotion regulation, 
making it easier to develop effective emotion regulation strategies. 
Acceptance appeared to be a strategy that many participants reported 
as particularly important following 3MDR.

Smith-MacDonald et al. (2023) conducted a mixed methods study 
uniquely aimed at investigating (1) whether moral injury occurs 
concurrently with TR-PTSD in military personnel and (2) the 
perspectives of military personnel with TR-PTSD on 3MDR as a 
treatment for moral injury and PTSD (Smith-MacDonald et al., 2023, 
pp.  2–3). The study employed quantitative and qualitative data 
collection methods to explore these aspects. The participants were 
Canadian soldiers with TR-PTSD (N = 17). However, four participants 
were unable to complete the treatment due to COVID-19 restrictions 
(Smith-MacDonald et al., 2023, p. 4). Two other participants did not 
complete the treatment for other reasons, leaving 11 remaining 
participants for data analysis. In the quantitative analysis, reductions 
in PTSD symptoms (CAPS-5 and PCL-5) were examined in relation 
to symptoms of moral injury (MISS-M-SF). Significant reductions in 
PTSD symptoms were observed. Additionally, PTSD-related concepts 
such as depression symptoms (PHQ-8), anxiety symptoms (GAD-7), 
psychological functioning (OQ-45.2), psychological resilience 
(C-DRS), alcohol problems (AUDIT), and emotion regulation (DERS-
18) were measured. A significant relationship between the decrease in 
moral injury and PTSD symptoms (CAPS-5 and PCL-5) was observed 
(Smith-MacDonald et al., 2023). Furthermore, there was a significant 
association between moral injury and all PTSD-related concepts, 
except alcohol problems.

In the qualitative analysis, a thematic analysis of data collected 
through semi-structured interviews was conducted. Three overarching 
themes were identified: (1) Realities of war, (2) Wrestling scruples, and 
(3) Creation of moral sensemaking (Smith-MacDonald et al., 2023, 
pp. 9–11). Regarding the theme “realities of war,” several participants 
described a narrative in which they buried and suppressed emotions 
that conflicted with their values and experiences. Participants 
expressed that being in war was not as they had expected, having to 
blindly follow orders and prioritize the mission over what they 

perceived as morally right. Deviating from their role could put their 
comrades, troops, friends, and civilians at risk. As a result, many 
participants felt helpless, angry, and confused. Several participants 
reported creating a “black box” to store emotions and reactions that 
could affect their performance during missions.

Central to the theme “wrestling scruples” was participants’ 
experience of unresolved dissonance between what had happened to 
them and what should have happened to them. They reported feelings 
of shame and guilt resulting from being exposed to conflicting 
emotions and experiences over an extended period (Smith-
MacDonald et al., 2023).

The theme “moral sensemaking” relates to participants’ 
experiences of 3MDR therapy assisting in sorting out and giving 
meaning to their experiences, actions, and choices (Smith-MacDonald 
et  al., 2023). Participants reported being able to engage with the 
content of the “black box” mentioned earlier. They described 
transitioning from a black-and-white perspective on their experiences 
and emotions to a more pragmatic perspective after 
3MDR. Participants expressed a form of acceptance toward what had 
happened to them and the emotions they had regarding it.

The study concluded that although the results are preliminary, 
they observed how moral injury often co-occurs with TR-PTSD in 
military veterans. Additionally, 3MDR appears to be  an effective 
treatment for moral injury and TR-PTSD (Smith-MacDonald et al., 
2023, p. 14).

4 Discussion

The studies included consistently demonstrate significant effects 
of 3MDR on TR-PTSD. This finding is surprising considering the 
severity of PTSD that was examined in the studies. In the study by van 
Gelderen et al. (2020a), participants had, on average, undergone four 
forms of psychological treatment and three pharmacological 
treatments without experiencing clinical improvement. The 
participants in the study by Bisson et al. (2020) exhibited a similar 
level of severity, with all participants having undergone a minimum 
of two trauma-focused therapy approaches without experiencing 
clinical improvement. Furthermore, all included studies had similar 
samples, but Bisson et al. (2020) and van Gelderen et al. (2020a) are 
highlighted due to their larger sample sizes and inclusion of control 
groups. The studies with a randomized controlled design provide the 
most robust evidence regarding the effectiveness of 3MDR. The case 
studies and the quantitative studies that did not utilize a control group 
also suggest a positive effect of 3MDR on TR-PTSD and further 
highlights the specific aspects of 3MDR that might contribute 
to efficacy.

4.1 Working mechanisms

In the qualitative studies presented, it emerges that 3MDR 
facilitated access to memories and emotions that had not yet been 
available. In Hoekstra et al. (2023), for example, Petra reported that 
her self-selected music had a very special role in enabling access to 
previously inaccessible emotions. In van Gelderen et al. (2020b), it 
was also specifically mentioned that the combination of self-
selected music and images was crucial for this access. As presented 
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in the introduction, a challenge with exposure therapy has been to 
find the right type of stimuli to activate the client’s traumatic 
memories. The fact that participants themselves are involved in the 
process of choosing stimuli (images and music) increases the 
likelihood that the stimuli used can be  related to the correct 
memories. Being in a screen room where one experiences “walking 
into memories” may increase immersion. Additionally, this process 
is repeated with several different images, which may contribute to 
the activation of multiple related memory networks. This can 
increase the likelihood of adequately activating the traumatic 
memory, allowing for the organization of the overall memory and 
the incorporation of new learning.

4.1.1 The therapist
In nearly all the qualitative studies, the therapist was reported as 

being important for facilitating all aspects of successful treatment. As 
an example, the most frequently mentioned theme for efficacy in the 
study of van Gelderen et al. (2020b) was the support of the therapist. 
In the study of Hamilton et al. (2021), the therapeutic alliance was 
highlighted as particularly important as the experience of having 
someone beside you while walking “through trauma” was deemed as 
providing a safe atmosphere where therapists could challenge 
avoidance behaviors. Some participants went as far as saying the 
therapy would not have worked if it was not for the particular therapist 
they were assigned, suggesting the therapeutic alliance was very 
important (Hamilton et al., 2021). Just as in other forms of trauma-
therapy, it seems that the therapist plays an important role for 
successful treatment. It could be  argued that 3MDR is a 
complementary protocol for enhancing currently accepted trauma-
therapies rather than being an “alternative” to current trauma 
therapies. The therapist and the techniques used are seemingly 
important and 3MDR therapy might not show efficacy if not used in 
conjunction with experienced therapists, trained in trauma-therapy. 
The immersive nature of the 3MDR protocol enhances aspects of 
already established trauma-therapies by addressing problems with 
gaining access to trauma and decreasing avoidance. 3MDR could 
be used for creating a context that facilitates doing the actual work 
with the traumatic experiences/memories if patients are having 
trouble working through trauma. When a breakthrough has been 
facilitated by 3MDR, going back to other forms of non-VR-assisted 
trauma therapies for further processing of what has come up during 
3MDR therapy might be ideal.

4.1.2 The organizing nature of 3MDR
As previously noted, several participants in the qualitative studies 

reported accessing emotions and memories previously inaccessible to 
them. This suggests presence of unprocessed and unintegrated 
memories and emotions, aligning with EPT’s concept of isolated fear 
structures. Smith-MacDonald et al. (2023) highlighted participants’ 
accounts of accessing the “black box” contents and subsequently 
integrating them in a manner conducive to a more organized 
understanding of their experiences. Similar observations of 
organizational and interpretive experiences were noted in van 
Gelderen et al.’s (2020b) study. It appears plausible that 3MDR not 
only facilitates access to trauma but also incorporates functions for 
organizing and integrating trauma content. It is conceivable that 
articulating participants’ emotional responses and recollections on the 
3MDR screen could serve as an organizational feature. Moreover, the 

therapist’s presence may further provide tools for organization and 
support in verbalizing experiences.

4.1.3 Movement
The movement provided by treadmill-walking in the 3MDR 

protocol may have several benefits for integrating new experiences/
learning, providing access to trauma content and reducing avoidance. 
Several studies suggest that brain-derived neurotrophic factor (BDNF) 
levels are crucial for synaptic plasticity in the amygdala, and thus, 
BDNF levels may play a critical role in fear learning and extinction 
(Chhatwal et al., 2006; Bredy et al., 2007). For instance, in a study 
conducted by Chhatwal et al. (2006) on mice, reduced BDNF levels 
were found to impede the extinction of fear responses. This aligns with 
multiple studies proposing that BDNF plays a significant role in 
learning and memory (Yamada et al., 2002; Bekinschtein et al., 2014; 
Nilsson et  al., 2020). This suggests that increasing BDNF levels 
(through physical activity) during therapy may contribute to enhanced 
consolidation of new learning or extinction. Additionally, it has been 
observed that walking can lead to increases in BDNF levels, suggesting 
that the 45–60 min of treadmill walking in 3MDR may contribute to 
similar increases (Merom et al., 2008).

Some research also suggests that walking may increase divergent 
thinking, therefore increasing associations (Oppezzo and Schwartz, 
2014). For example, a study by Oppezzo and Schwartz (2014) found 
that participants could generate twice as many uses for an object while 
walking on a treadmill compared to when they were sitting still. This 
suggests that treadmill walking, as in 3MDR, may facilitate increased 
trauma associations and therefore greater access to trauma.

In the study of van Gelderen et al. (2020b), participants described 
how walking encouraged them to confront their traumatic memories. 
This can be related to the research literature on embodied cognition, 
which can be  defined as “how bodily states affect mental states” 
(Wilson and Golonka, 2013, p. 1). In this regard, it has been observed 
that physically approaching a fear-inducing stimulus results in a more 
positive evaluation of the object (Woud et al., 2008; Wolitzky and 
Telch, 2009). In 3MDR, participants may experience the same effect, 
which could further reduce the likelihood of participants using 
avoidance strategies, aligning with what participants reported in the 
study of van Gelderen et al. (2020b).

4.2 Moral injury

Moral injury describes the psychological harm that can occur when 
individuals commit, witness, or fail to prevent an action that violates 
their core values (Litz et al., 2009; Smith-MacDonald et al., 2023, p. 2). 
As suggested by Smith-MacDonald et  al. (2023), moral injury is 
seemingly more prevalent in military veterans, which in turn might 
explain the higher prevalence of TR-PTSD in military veterans. 
Potentially morally injurious events are particularly relevant for 
individuals who have been in war zones (military), as the likelihood of 
being part of such events is higher (Battles et al., 2018). Military veterans 
have been observed to respond less favorably to existing evidence-based 
PTSD treatments compared to civilians, providing support for an idea 
that there are aspects of their traumatic experiences that are of a different 
nature (Steenkamp et al., 2015). It is therefore possible that TR-PTSD and 
moral injury are closely linked. In the study of Smith-MacDonald et al. 
(2023), measures of moral injury symptoms were significantly reduced 
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by 3MDR therapy and the authors therefore presumed that some of the 
efficacy of 3MDR could be explained by its ability to treat individuals 
with moral injury. They believe that the traumatic content in individuals 
with moral injury is harder to access and that 3MDR facilitates reduced 
avoidance and increased immersion, which subsequently leads to 
reduced moral injury symptoms. The relationship between TR-PTSD 
and moral injury, however, remains unclear, and although the concepts 
have shown to correlate, study of Smith-MacDonald et al. (2023) had few 
participants and lacked a control group. Additionally, it is unclear 
whether moral injury can be  considered as a part of PTSD or as a 
separate concept (Koenig et al., 2020). As of now moral injury is not an 
official diagnosis. Much of what is currently labeled as PTSD may 
therefore be moral injury. It is therefore not possible to determine with 
certainty whether 3MDR has a specific mechanism of action mediated 
by reduction of moral injury symptomatology, and the results should 
therefore be interpreted with caution.

4.3 Drop-out rates

As mentioned in the introduction, drop-out has been a problem 
in therapy approaches that utilize exposure-based methodology. 
According to a meta-analysis by Kitchiner et al. (2019), drop-out 
rates range from 16 to 31% for EMDR and 5 to 44% for VRET. The 
results for 3MDR appear promising in this regard, as van Gelderen 
et al. (2020a) reported a 7% drop-out in their study, and Bisson 
et al. (2020) reported a 14% drop-out rate. Based on this, 3MDR 
demonstrates a strong position with drop-out rates between 7 and 
14%. However, when including smaller, non-controlled quantitative 
studies of 3MDR, slightly higher drop-out rates are observed. 
Smith-MacDonald et al. (2023) reported a 35% drop-out rate, and 
Tang et al. (2021) reported a 33% drop-out rate (for an overview, 
see Table 2). It is important to note that a significant portion of the 
drop-out was due to COVID-19 restrictions. Much of the 3MDR 
research was conducted during the pandemic, resulting in delays. 
Nonetheless, when comparing drop-out rates with VRET and 
EMDR, 3MDR demonstrates lower drop-out rates. The drop-out 
rates reported for EMDR and VRET in Kitchiner et  al.’s meta-
analysis were based on studies examining non-chronic PTSD. In the 
3MDR studies, the samples consist of individuals with chronic 
PTSD (TR-PTSD), suggesting these individuals are more likely to 
drop out. The lower drop-out rates for 3MDR therefore suggests 
that 3MDR might reduce avoidance behavior in subjects. As 
mentioned in the “working mechanisms” section there may 
be several components of the 3MDR protocol that reduce avoidance.

4.4 Comparison with other treatments

There is a lack of comparative basis for assessing the effectiveness 
of 3MDR against other forms of psychotherapy, as few evidence-based 
therapies have been investigated for treating TR-PTSD (Koek et al., 
2016). However, promising results have been observed for 
methylenedioxymethamphetamine (MDMA)-assisted psychotherapy 
for TR-PTSD, with large effect sizes reported in some studies 
(Mithoefer et al., 2018; Ot’alora G et al., 2018). Methods such as deep 
brain stimulation (Koek et al., 2019; Hamani et al., 2020), ketamine 
assisted trauma therapy (Feder et al., 2014, 2021) and optogenetics 
also show promise in treating TR-PTSD in the future, but as for now, 
these therapies have not been systematically studied for TR-PTSD 
(Eyraud et al., 2023; Xi et al., 2023).

All the aforementioned treatment alternatives for TR-PTSD are 
pharmacological or invasive in nature. Given that current studies on 
3MDR demonstrate moderate to large effect sizes and exclusively 
significant results, 3MDR may prove to be a useful non-invasive and 
non-pharmacological addition to the clinicians’ toolkit. In light of the 
literature on ketamine, optogenetics, and deep brain stimulation, 
3MDR appears to have the strongest evidence base thus far, as only 
case studies have been conducted on deep brain stimulation, 
optogenetics relies on animal experiments, and ketamine treatment 
has shown only short-term improvement. However, it can be argued 
that the evidence base for MDMA-assisted psychotherapy is 
comparable to 3MDR.

4.5 Methodological limitations

The studies conducted on 3MDR are compelling, but these 
findings should also be  interpreted with caution due to several 
methodological limitations in some of the studies.

4.5.1 Generalizability of the findings
Several studies lack control groups and are constrained by being 

conducted under COVID-19 restrictions. Only Bisson et al. (2020) 
and van Gelderen et  al. (2020a) have conducted randomized 
controlled trials (RCTs) with a larger number of participants. While 
these studies do not have few participants, they are also not large-scale 
compared to similar RCT studies on trauma-focused treatment 
methods (Kitchiner et al., 2019). The fact that the studies yield similar 
results is promising. However, there is a high homogeneity in the 
samples of the 3MDR studies, as all of them examine the same type of 
sample (soldiers with TR-PTSD). Additionally, few studies include 
female participants, and when they are included, they are only 
represented by a small part of the sample, such as in van Gelderen 
et al. (2020a) study where only one out of 42 participants were female. 
Studies with more representative samples are necessary before 
generalizing the findings to other populations.

The samples used in the studies also exclusively consist of 
individuals with severe forms of PTSD (TR-PTSD). It would 
be interesting to see how a representative civilian population with 
varying levels of PTSD severity responds to the treatment. 
Nevertheless, it appears that male soldiers with TR-PTSD benefit from 
3MDR. However, generalizability is likely to be limited to soldiers who 
are open to PTSD treatment and not to those who have given up 
on treatment.

TABLE 2 Drop-out rates for quantitative studies.

Authors Dropout rates

Van Gelderen et al. (2020a) 7%

Bisson et al. (2020) 14%

Tang et al. (2021) 33%

Jetly et al. (2017) 37,5%

Smith-MacDonald et al. (2023) 35%

Average: 25,5%
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4.5.2 Confounding variables
In the studies that utilized quantitative measurements, the 

assessors of the measurement scales were blinded to whether the 
participants had undergone 3MDR therapy or not. However, blinding 
the participants to the treatment condition was not possible. The 
experience of being assigned to this innovative treatment may have 
influenced the participants’ expectations, which could have resulted 
in reduced PTSD symptoms. However, all included studies conducted 
follow-up measurements several weeks and months after treatment, 
which still showed reductions in PTSD symptoms. This continued 
symptom reduction argues against a placebo effect being the sole 
factor contributing to the effectiveness of 3MDR, although it could 
potentially be a contributing factor.

In both qualitative and quantitative studies, demand 
characteristics may have influenced the results. Demand characteristics 
refer to participants being aware of what the researchers are 
investigating and being inclined to responses that align with the 
intended purpose (McCambridge et al., 2012). 3MDR has distinct 
elements that participants may pick up on as important to the 
researchers. Therefore, the qualitative interviews conducted may 
be vulnerable to participants’ reporting therapeutic processes and 
effects that align with what they believe the researchers wanted to hear. 
As suggested in Hamilton et  al. (2021) study, several participants 
reported that 3MDR was the last treatment they were willing to try, 
and therefore perceived this as reconciliatory. This sense of 
reconciliation may have contributed to the observed effects of 3MDR.

In all the included studies, patients received other treatment 
alongside 3MDR therapy. For instance, in the study by van Gelderen 
et al. (2020a), participants received an average of 4.56 therapy sessions 
within 10 weeks after 3MDR treatment (van Gelderen et al., 2020a, 
p.  223). Therefore, it cannot be  definitively determined that the 
observed changes in 3MDR can be  solely attributed to 
3MDR. However, it seems unlikely that the additional follow-up 
therapies significantly contributed to the main effects, considering that 
the samples consist of individuals who have previously not responded 
to treatment.

4.6 Implications for further research

While 3MDR shows promising results for soldiers with treatment-
resistant PTSD, caution should be exercised in assuming that this 
implies 3MDR should be  recommended as a treatment method. 
Further research is necessary to assess whether 3MDR can be applied 
to populations other than those investigated thus far. Two critical 
questions are pivotal for the future of 3MDR: (1) whether populations 
without treatment resistance can benefit from 3MDR, and (2) whether 
the costs of 3MDR justify the observed effects.

It is not self-evident that 3MDR is effective for populations 
without treatment resistance, even though the therapy demonstrates 
positive effects on treatment-resistant PTSD. For example, participants 
in the study of Hamilton et al. (2021) reported the importance of 
attempting other treatments before 3MDR, as 3MDR entails 
overwhelming exposure. While there is a theoretical goal of activating 
trauma memories to treat PTSD, it would be inappropriate to activate 
individuals who are not ready to address these memories. This could 
potentially worsen their condition if the memories are not treated and 
organized adequately while they are active. Individuals with 

treatment-resistant PTSD have already undergone numerous 
treatments and are likely familiar with much of their trauma content. 
Hence, there may be a lower likelihood of 3MDR opening “wounds” 
that are too difficult to close in these individuals. However, in 
individuals without TR-PTSD there might be a risk of overwhelming 
the client in a way that leads to worsening of their condition. 
Furthermore, the studies conducted thus far have almost exclusively 
focused on military personnel. It is conceivable that their traumas 
differ from those found in civilian populations with PTSD. Civilian 
populations may react differently to 3MDR, necessitating further 
research to explore this aspect.

Apart from military veterans, other target groups for the therapy 
could be survivors of other severe traumas leading to TR-PTSD, such 
as terrorist attacks and car accidents. Hoekstra et al. (2023) based on 
the results of their case study suggest that 3MDR may be well suited 
for young patients with TR-PTSD, as they are used to extensive 
exposure to the digital world and self-selected music and images for 
repeated exposure may feel natural to them. It remains to further 
investigation to establish to which extent 3MDR could help patients 
with incomplete memories (amnesia) for the traumatic events they 
were exposed to; van Gelderen et al.’s (2018) case study indicated that 
3MDR enabled recalling new aspects of traumas.

In the context of exposure therapy, there is a concern regarding 
secondary traumatization (STS), which refers to the distress or PTSD 
symptomatology that therapists may experience due to exposure to 
the traumatic experiences of their clients (Figley, 2015). In VRET, 
clients are immersed in a VR headset, limiting the therapist’s direct 
exposure to graphic imagery. In contrast, with 3MDR, therapists are 
actively involved in the virtual experience alongside the client. This 
raises the hypothesis that 3MDR therapists may be more susceptible 
to secondary traumatization. However, a recent qualitative study by 
Jones et al. (2022b) explored the impact of STS on 3MDR operators 
and therapists. Despite therapists and operators (N = 13) reporting 
some impact, they perceived little to no difference compared to other 
trauma therapies. While this study provides valuable insights, its small 
scale suggests the need for further research to thoroughly examine 
how therapists and operators are affected by this mode of delivering 
trauma therapy.

Military veterans with TR-PTSD may have sustained injuries 
leading to various handicaps as a consequence of deployment to 
warzones. Further research should therefore investigate the possibility 
of making 3MDR more accessible for handicapped individuals who 
may face challenges using a treadmill. While the treadmill component 
is deemed important, it may not be  indispensable for successful 
3MDR treatment. A considerable number of participants in qualitative 
3MDR studies have emphasized the experience of moving toward 
trauma-related content as a crucial aspect of treatment-efficacy. Thus, 
it would be valuable for forthcoming studies to explore the feasibility 
of implementing the 3MDR protocol using a treadmill that 
accommodates individuals who use wheelchairs. This could involve 
the utilization of a wheelchair on a specially adapted treadmill, 
combined with a different type of safety harness.

In addition to assessing clinical effectiveness, studies on cost-
effectiveness are necessary. 3MDR is a costly intervention; the 
equipment is expensive, and it requires substantial resources in terms 
of therapist’s time and equipment. A 3MDR session lasts for 90 min, 
requiring an operator to control the 3MDR platform and a therapist 
(van Gelderen et al., 2020a). A screen room with a treadmill and 
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appropriate software is also necessary to conduct 3MDR therapy. 
Consequently, 3MDR may struggle to become a treatment method 
offered to the majority of PTSD cases. A more plausible scenario could 
be that this treatment is offered as a last resort for individuals who 
have not benefited from previous treatments. This may explain why 
3MDR studies primarily focus on individuals with treatment-resistant 
PTSD. Nevertheless, a health economic evaluation should 
be  conducted to enable informed treatment decisions and  
recommendations.

A plausible strategy to enhance the cost-effectiveness of 3MDR 
therapy could involve leveraging artificial intelligence (AI) 
technologies. Specifically, speech-to-text technologies could automate 
the process of projecting associations verbalized by the patient, 
eliminating the need for a session operator to project patient 
associations onto the screen. Additionally, equipping therapists with 
tablets could empower them to independently administer trauma-
related stimuli. If proven feasible in later 3MDR versions, these 
AI-driven enhancements and changes to the setup could significantly 
improve the therapy’s cost-effectiveness.

5 Conclusion

Psychotherapy utilizing exposure-based methodologies have 
proven effective for PTSD. However, a significant proportion of 
individuals have dropped out of multiple trauma-focused treatment 
methods and are therefore considered to have treatment-resistant 
PTSD. Research on alternative treatment methods for this group 
has been limited. This literature review explored 3MDR therapy as 
an alternative for individuals with treatment-resistant PTSD, and 
preliminary studies indicate a positive effect of 3MDR. The 
mechanisms underlying this effect are not yet fully understood, but 
qualitative studies and relevant theory suggest potential 
mechanisms of action. The use of images and music in combination 
appears to provide access to previously inaccessible memories and 
emotions. 3MDR also appears to have an organizing effect on 
trauma memories, with the therapist playing a key role. The studies 
also suggest that movement toward trauma memories may 
contribute to the consolidation of new learning, increases in trauma 

associations and reduction in avoidance. Support has also been 
found for 3MDR therapy reducing symptoms of moral injury and 
maladaptive emotion regulation, but these findings are limited by 
methodological challenges and require further investigation. 
Research on 3MDR is still in its early stages, and the studies 
presented have relatively small and homogeneous samples. More 
controlled studies with larger and more diverse samples are 
necessary. Furthermore, future studies should evaluate cost-
effectiveness of 3MDR and examine the effect of 3MDR in different 
civilian populations with various degrees of PTSD severity.

Author contributions

ÅG: Writing – original draft, Investigation. PF: Writing – review 
& editing, Supervision, Methodology.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any 
product that may be evaluated in this article, or claim that may be 
made by its manufacturer, is not guaranteed or endorsed by the  
publisher.

References
Battles, A. R., Bravo, A. J., Kelley, M. L., White, T. D., Braitman, A. L., and 

Hamrick, H. C. (2018). Moral injury and PTSD as mediators of the associations between 
morally injurious experiences and mental health and substance use. Traumatology 24, 
246–254. doi: 10.1037/trm0000153

Bekinschtein, P., Cammarota, M., and Medina, J. H. (2014). BDNF and memory 
processing. Neuropharmacology 76, 677–683. doi: 10.1016/j.neuropharm.2013.04.024

Bisson, J. I., Deursen, R., Hannigan, B., Kitchiner, N., Barawi, K., Jones, K., et al. (2020). 
Randomized controlled trial of multi-modular motion-assisted memory desensitization and 
reconsolidation (3MDR) for male military veterans with treatment-resistant post-traumatic 
stress disorder. Acta Psychiatr. Scand. 142, 141–151. doi: 10.1111/acps.13200

Borgomaneri, S., Battaglia, S., Sciamanna, G., Tortora, F., and Laricchiuta, D. (2021). 
Memories are not written in stone: re-writing fear memories by means of non-invasive 
brain stimulation and optogenetic manipulations. Neurosci. Biobehav. Rev. 127, 334–352. 
doi: 10.1016/j.neubiorev.2021.04.036

Bredy, T. W., Wu, H., Crego, C., Zellhoefer, J., Sun, Y. E., and Barad, M. (2007). Histone 
modifications around individual BDNF gene promoters in prefrontal cortex are associated 
with extinction of conditioned fear. Learn. Mem. 14, 268–276. doi: 10.1101/lm.500907

Chhatwal, J. P., Stanek-Rattiner, L., Davis, M., and Ressler, K. J. (2006). Amygdala 
BDNF signaling is required for consolidation but not encoding of extinction. Nat. 
Neurosci. 9, 870–872. doi: 10.1038/nn1718

Deng, W., Hu, D., Xu, S., Liu, X., Zhao, J., Chen, Q., et al. (2019). The efficacy of virtual 
reality exposure therapy for PTSD symptoms: a systematic review and meta-analysis. J. 
Affect. Disord. 257, 698–709. doi: 10.1016/j.jad.2019.07.086

Dunsmoor, J. E., Niv, Y., Daw, N., and Phelps, E. A. (2015). Rethinking extinction. 
Neuron 88, 47–63. doi: 10.1016/j.neuron.2015.09.028

Eyraud, N., El Hage, W., and Belzung, C. (2023). Repeated optogenetic stimulation of 
the infralimbic cortex in a mouse model of post-traumatic stress disorder. Brain Stimul. 
16:307. doi: 10.1016/j.brs.2023.01.559

Figley, C. R. (Edu.).(2015). Compassion fatigue: Coping with secondary traumatic stress 
disorder in those who treat the traumatized. Oxfordshire: Routledge.

Feder, A., Costi, S., Rutter, S. B., Collins, A. B., Govindarajulu, U., Jha, M. K., et al. (2021). 
A randomized controlled trial of repeated ketamine administration for chronic posttraumatic 
stress disorder. Am. J. Psychiatry 178, 193–202. doi: 10.1176/appi.ajp.2020.20050596

Feder, A., Parides, M. K., Murrough, J. W., Perez, A. M., Morgan, J. E., Saxena, S., et al. 
(2014). Efficacy of intravenous ketamine for treatment of chronic posttraumatic stress 
disorder: a randomized clinical trial. JAMA Psychiatry 71, 681–688. doi: 10.1001/
jamapsychiatry.2014.62

Foa, E. B., Huppert, J. D., and Cahill, S. P. (2006). “Emotional processing theory: an 
update” in Pathological anxiety: Emotional processing in etiology and treatment. ed. B. O. 
Rothbaum. (New York: The Guilford Press), 3–24.

https://doi.org/10.3389/fpsyg.2024.1291961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/trm0000153
https://doi.org/10.1016/j.neuropharm.2013.04.024
https://doi.org/10.1111/acps.13200
https://doi.org/10.1016/j.neubiorev.2021.04.036
https://doi.org/10.1101/lm.500907
https://doi.org/10.1038/nn1718
https://doi.org/10.1016/j.jad.2019.07.086
https://doi.org/10.1016/j.neuron.2015.09.028
https://doi.org/10.1016/j.brs.2023.01.559
https://doi.org/10.1176/appi.ajp.2020.20050596
https://doi.org/10.1001/jamapsychiatry.2014.62
https://doi.org/10.1001/jamapsychiatry.2014.62


Gausemel and Filkuková 10.3389/fpsyg.2024.1291961

Frontiers in Psychology 13 frontiersin.org

Foa, E. B., and Kozak, M. J. (1986). Emotional processing of fear: exposure to 
corrective information. Psychol. Bull. 99, 20–35. doi: 10.1037/0033-2909.99.1.20

Friedman, M. J., Keane, T. M., and Resick, P. A. (2007). Handbook of PTSD: Science 
and Practice. New York: The Guilford Press.

Glickman, S. E. (1961). Perseverative neural processes and consolidation of the 
memory trace. Psychol. Bull. 58, 218–233. doi: 10.1037/h0044212

Hamani, C., Davidson, B., Levitt, A., Meng, Y., Corchs, F., Abrahao, A., et al. (2020). 
Patient with posttraumatic stress disorder successfully treated with deep brain 
stimulation of the medial prefrontal cortex and uncinate fasciculus. Biol. Psychiatry 88, 
e57–e59. doi: 10.1016/j.biopsych.2020.05.018

Hamilton, T., Burback, L., Smith-MacDonald, L., Jones, C., Brown, M. R. G., 
Mikolas, C., et al. (2021). Moving toward and through trauma: participant experiences 
of multi-modal motion-assisted memory desensitization and reconsolidation (3MDR). 
Front. Psychol. 12:779829. doi: 10.3389/fpsyt.2021.779829

Heo, S., and Park, J.-H. (2022). Effects of virtual reality-based graded exposure therapy 
on PTSD symptoms: a systematic review and meta-analysis. Int. J. Environ. Res. Public 
Health 19:15911. doi: 10.3390/ijerph192315911

Hoekstra, M., Van Veelen, N., Van Leeuwen, J., Nijdam, M. J., and Vermetten, E. 
(2023). 3MDR treatment in an adolescent with PTSD: a case report. Eur. J. 
Psychotraumatol. 14:2272487. doi: 10.1080/20008066.2023.2272487

Jetly, C. R., and Meakin, Lc C., Sinitski, E. H., Blackburn, L., Menard, J., Vincent, M., 
and Antwi, M. (2017). “Multi-modal virtual-reality based treatment for members with 
combat related posttraumatic stress disorder: Canadian Armed Forces pilot study” in 
2017 International Conference on Virtual Rehabilitation (ICVR), 1–2.

Jones, C., Smith-MacDonald, L., Brown, M. R. G., Pike, A., Vermetten, E., and 
Brémault-Phillips, S. (2022a). Quantitative changes in mental health measures with 
3MDR treatment for Canadian military members and veterans. Brain Behav. 12:e2694. 
doi: 10.1002/brb3.2694

Jones, C., Smith-MacDonald, L., van Veelen, N., VanderLaan, A., Kaneva, Z., 
Dunleavy, R. S., et al. (2022b). Therapist and operator experiences utilizing multi-modal 
motion-assisted memory desensitization and reconsolidation (3MDR) for treatment of 
combat related posttraumatic stress disorder amongst military and veteran populations. 
Eur. J. Psychotraumatol. 13:2062996. doi: 10.1080/20008198.2022.2062996

Kitchiner, N. J., Lewis, C., Roberts, N. P., and Bisson, J. I. (2019). Active duty and ex-
serving military personnel with post-traumatic stress disorder treated with psychological 
therapies: systematic review and meta-analysis. Eur. J. Psychotraumatol. 10:1684226. doi: 
10.1080/20008198.2019.1684226

Koek, R. J., Langevin, J., Krahl, S., Chen, J., Sultzer, D., Mandelkern, M., et al. (2019). 
Basolateral amygdala deep brain stimulation for treatment refractory combat PTSD: 
data from the first two cases. Brain Stimul. 12, 429–430. doi: 10.1016/j.brs.2018.12.391

Koek, R. J., Schwartz, H. N., Scully, S., Langevin, J.-P., Spangler, S., Korotinsky, A., et al. 
(2016). Treatment-refractory posttraumatic stress disorder (TRPTSD): a review and 
framework for the future. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 70, 170–218. 
doi: 10.1016/j.pnpbp.2016.01.015

Koenig, H. G., Youssef, N. A., Ames, D., Teng, E. J., and Hill, T. D. (2020). Examining 
the overlap between moral injury and PTSD in US veterans and active duty military. J. 
Nerv. Ment. Dis. 208, 7–12. doi: 10.1097/NMD.0000000000001077

Kothgassner, O. D., Goreis, A., Kafka, J. X., van Eickels, R. L., Plener, P. L., and 
Felnhofer, A. (2019). Virtual reality exposure therapy for posttraumatic stress disorder 
(PTSD): a meta-analysis. Eur. J. Psychotraumatol. 10:1654782. doi: 
10.1080/20008198.2019.1654782

Lewis, C., Roberts, N. P., Andrew, M., Starling, E., and Bisson, J. I. (2020). 
Psychological therapies for post-traumatic stress disorder in adults: systematic review 
and meta-analysis. Eur. J. Psychotraumatol. 11:1729633. doi: 
10.1080/20008198.2020.1729633

Litz, B. T., Stein, N., Delaney, E., Lebowitz, L., Nash, W. P., Silva, C., et al. (2009). Moral 
injury and moral repair in war veterans: a preliminary model and intervention strategy. 
Clin. Psychol. Rev. 29, 695–706. doi: 10.1016/j.cpr.2009.07.003

McCambridge, J., De Bruin, M., and Witton, J. (2012). The effects of demand 
characteristics on research participant behaviours in non-laboratory settings: a 
systematic review. PLoS One 7:e39116. doi: 10.1371/journal.pone.0039116

McGaugh, J. L. (1966). Time-dependent processes in memory storage: recent studies 
of learning and memory indicate that memory storage involves time-dependent 
processes. Science 153, 1351–1358. doi: 10.1126/science.153.3742.1351

Merom, D., Phongsavan, P., Wagner, R., Chey, T., Marnane, C., Steel, Z., et al. (2008). 
Promoting walking as an adjunct intervention to group cognitive behavioral therapy for 
anxiety disorders—a pilot group randomized trial. J. Anxiety Disord. 22, 959–968. doi: 
10.1016/j.janxdis.2007.09.010

Mithoefer, M. C., Mithoefer, A. T., Feduccia, A. A., Jerome, L., Wagner, M., Wymer, J., 
et al. (2018). 3,4-methylenedioxymethamphetamine (MDMA)-assisted psychotherapy 
for post-traumatic stress disorder in military veterans, firefighters, and police officers: a 
randomised, double-blind, dose-response, phase 2 clinical trial. Lancet Psychiatry 5, 
486–497. doi: 10.1016/S2215-0366(18)30135-4

Mowrer, O. H. (1960). Learning theory and behavior: New York: John Wiley and Sons 
Inc. doi: 10.1037/10802-000

Nader, K., Schafe, G. E., and Le Doux, J. E. (2000). Fear memories require protein 
synthesis in the amygdala for reconsolidation after retrieval. Nature 406, 722–726. doi: 
10.1038/35021052

Najavits, L. M. (2015). The problem of dropout from “gold standard” PTSD therapies. 
F1000Prime Rep. 7, 7–43. doi: 10.12703/P7-43

Nijdam, M. J., and Vermetten, E. (2018). Moving forward in treatment of 
posttraumatic stress disorder: innovations to exposure-based therapy. Eur. J. 
Psychotraumatol. 9:1458568. doi: 10.1080/20008198.2018.1458568

Nilsson, J., Ekblom, Ö., Ekblom, M., Lebedev, A., Tarassova, O., Moberg, M., et al. 
(2020). Acute increases in brain-derived neurotrophic factor in plasma following 
physical exercise relates to subsequent learning in older adults. Sci. Rep. 10:4395. doi: 
10.1038/s41598-020-60124-0

Oppezzo, M., and Schwartz, D. L. (2014). Give your ideas some legs: the positive effect 
of walking on creative thinking. J. Exp. Psychol. Learn. Mem. Cogn. 40, 1142–1152. doi: 
10.1037/a0036577

Oria (søketjeneste) (n.d.). Wikipedia. Available at: https://no.wikipedia.org/wiki/
Oria_(s%C3%B8ketjeneste) (Accessed July 7, 2023).

Ot’alora G, M., Grigsby, J., Poulter, B., van Derveer, J. W. III, Giron, S. G., Jerome, L., 
et al. (2018). 3,4-Methylenedioxymethamphetamine-assisted psychotherapy for 
treatment of chronic posttraumatic stress disorder: a randomized phase 2 controlled 
trial. J. Psychopharmacol. 32, 1295–1307. doi: 10.1177/0269881118806297

Rauch, S., and Foa, E. (2006). Emotional processing theory (EPT) and exposure 
therapy for PTSD. J. Contemp. Psychother. 36, 61–65. doi: 10.1007/s10879-006-9008-y

Rothbaum, B. O., Rizzo, A., and Difede, J. (2010). Virtual reality exposure therapy for 
combat-related posttraumatic stress disorder: virtual reality exposure therapy for PTSD. 
Ann. N. Y. Acad. Sci. 1208, 126–132. doi: 10.1111/j.1749-6632.2010.05691.x

Schottenbauer, M. A., Glass, C. R., Arnkoff, D. B., Tendick, V., and Gray, S. H. (2008). 
Nonresponse and dropout rates in outcome studies on PTSD: review and methodological 
considerations. Psychiatry Interpers. Biolog. Processes 71, 134–168. doi: 10.1521/
psyc.2008.71.2.134

Schroyens, N., Beckers, T., and Luyten, L. (2023). Appraising reconsolidation theory 
and its empirical validation. Psychon. Bull. Rev. 30, 450–463. doi: 10.3758/
s13423-022-02173-2

Smith-MacDonald, L., Jones, C., Brown, M. R. G., Dunleavy, R. S., VanderLaan, A., 
Kaneva, Z., et al. (2023). Moving forward from moral injury: a mixed methods study 
investigating the use of 3MDR for treatment-resistant PTSD. Int. J. Environ. Res. Public 
Health 20:5415. doi: 10.3390/ijerph20075415

Steenkamp, M. M., Litz, B. T., Hoge, C. W., and Marmar, C. R. (2015). Psychotherapy 
for military-related PTSD: a review of randomized clinical trials. JAMA 314:489. doi: 
10.1001/jama.2015.8370

Tang, E., Jones, C., Smith-MacDonald, L., Brown, M. R. G., Vermetten, E. H. G. J. M., 
and Brémault-Phillips, S. (2021). Decreased emotional dysregulation following multi-
modal motion-assisted memory desensitization and reconsolidation therapy (3MDR): 
identifying possible driving factors in remediation of treatment-resistant PTSD. Int. J. 
Environ. Res. Public Health 18:12243. doi: 10.3390/ijerph182212243

van Deursen, R., Jones, K., Kitchiner, N., Hannigan, B., Barawi, K., and Bisson, J. I. 
(2021). The psychophysiological response during post-traumatic stress disorder 
treatment with modular motion-assisted memory desensitisation and reconsolidation 
(3MDR). Eur. J. Psychotraumatol. 12:1929027. doi: 10.1080/20008198.2021.1929027

van Gelderen, M. J., Nijdam, M. J., Dubbink, G. E., Sleijpen, M., and Vermetten, E. 
(2020b). Perceived treatment processes and effects of interactive motion-assisted 
exposure therapy for veterans with treatment-resistant posttraumatic stress disorder: a 
mixed methods study. Eur. J. Psychotraumatol. 11:1829400. doi: 
10.1080/20008198.2020.1829400

van Gelderen, M. J., Nijdam, M. J., Haagen, J. F. G., and Vermetten, E. (2020a). 
Interactive motion-assisted exposure therapy for veterans with treatment-resistant 
posttraumatic stress disorder: a randomized controlled trial. Psychother. Psychosom. 89, 
215–227. doi: 10.1159/000505977

van Gelderen, M. J., Nijdam, M. J., and Vermetten, E. (2018). An innovative 
framework for delivering psychotherapy to patients with treatment-resistant 
posttraumatic stress disorder: rationale for interactive motion-assisted therapy. Front. 
Psychol. 9:176. doi: 10.3389/fpsyt.2018.00176

Vermetten, E., Zhohar, J., and Krugers, H. J. (2014). Pharmacotherapy in the aftermath 
of trauma; opportunities in the ‘Golden hours’. Curr. Psychiatry Rep. 16:455. doi: 
10.1007/s11920-014-0455-y

Wilson, A. D., and Golonka, S. (2013). Embodied cognition is not what you think it 
is. Front. Psychol. 4:58. doi: 10.3389/fpsyg.2013.00058

Wolitzky, K. B., and Telch, M. J. (2009). Augmenting in  vivo exposure with fear 
antagonistic actions: a preliminary test. Behav. Ther. 40, 57–71. doi: 10.1016/j.
beth.2007.12.006

https://doi.org/10.3389/fpsyg.2024.1291961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/0033-2909.99.1.20
https://doi.org/10.1037/h0044212
https://doi.org/10.1016/j.biopsych.2020.05.018
https://doi.org/10.3389/fpsyt.2021.779829
https://doi.org/10.3390/ijerph192315911
https://doi.org/10.1080/20008066.2023.2272487
https://doi.org/10.1002/brb3.2694
https://doi.org/10.1080/20008198.2022.2062996
https://doi.org/10.1080/20008198.2019.1684226
https://doi.org/10.1016/j.brs.2018.12.391
https://doi.org/10.1016/j.pnpbp.2016.01.015
https://doi.org/10.1097/NMD.0000000000001077
https://doi.org/10.1080/20008198.2019.1654782
https://doi.org/10.1080/20008198.2020.1729633
https://doi.org/10.1016/j.cpr.2009.07.003
https://doi.org/10.1371/journal.pone.0039116
https://doi.org/10.1126/science.153.3742.1351
https://doi.org/10.1016/j.janxdis.2007.09.010
https://doi.org/10.1016/S2215-0366(18)30135-4
https://doi.org/10.1037/10802-000
https://doi.org/10.1038/35021052
https://doi.org/10.12703/P7-43
https://doi.org/10.1080/20008198.2018.1458568
https://doi.org/10.1038/s41598-020-60124-0
https://doi.org/10.1037/a0036577
https://doi.org/10.1177/0269881118806297
https://doi.org/10.1007/s10879-006-9008-y
https://doi.org/10.1111/j.1749-6632.2010.05691.x
https://doi.org/10.1521/psyc.2008.71.2.134
https://doi.org/10.1521/psyc.2008.71.2.134
https://doi.org/10.3758/s13423-022-02173-2
https://doi.org/10.3758/s13423-022-02173-2
https://doi.org/10.3390/ijerph20075415
https://doi.org/10.1001/jama.2015.8370
https://doi.org/10.3390/ijerph182212243
https://doi.org/10.1080/20008198.2021.1929027
https://doi.org/10.1080/20008198.2020.1829400
https://doi.org/10.1159/000505977
https://doi.org/10.3389/fpsyt.2018.00176
https://doi.org/10.1007/s11920-014-0455-y
https://doi.org/10.3389/fpsyg.2013.00058
https://doi.org/10.1016/j.beth.2007.12.006
https://doi.org/10.1016/j.beth.2007.12.006


Gausemel and Filkuková 10.3389/fpsyg.2024.1291961

Frontiers in Psychology 14 frontiersin.org

World Health Organization (1992). The ICD-10 classification of mental and behavioural 
disorders: Clinical descriptions and diagnostic guidelines. World Health Organization.

Woud, M. L., Becker, E. S., and Rinck, M. (2008). Implicit evaluation bias induced 
by approach and avoidance. Cognit. Emot. 22, 1187–1197. doi: 10.1080/02699930801906843

Xi, K., Xiao, H., Huang, X., Yuan, Z., Liu, M., Mao, H., et al. (2023). Reversal of 
hyperactive higher-order thalamus attenuates defensiveness in a mouse model of PTSD. 
Sci. Adv. 9:eade5987. doi: 10.1126/sciadv.ade5987

Yamada, K., Mizuno, M., and Nabeshima, T. (2002). Role for brain-derived 
neurotrophic factor in learning and memory. Life Sci. 70, 735–744. doi: 10.1016/
S0024-3205(01)01461-8

Zoellner, L. A., Feeny, N. C., Bittinger, J. N., Bedard-Gilligan, M. A., Slagle, D. M., 
Post, L. M., et al. (2011). Teaching trauma-focused exposure therapy for PTSD: critical 
clinical lessons for novice exposure therapists. Psychol. Trauma Theory Res. Pract. Policy 
3, 300–308. doi: 10.1037/a0024642

https://doi.org/10.3389/fpsyg.2024.1291961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/02699930801906843
https://doi.org/10.1126/sciadv.ade5987
https://doi.org/10.1016/S0024-3205(01)01461-8
https://doi.org/10.1016/S0024-3205(01)01461-8
https://doi.org/10.1037/a0024642

	Virtual realities, real recoveries: exploring the efficacy of 3MDR therapy for treatment-resistant PTSD
	1 Introduction
	1.1 Exposure based methods
	1.2 Virtual exposure therapy
	1.3 The need for a new treatment approach
	1.4 The 3MDR protocol
	1.5 Theoretical rationale for 3MDR and exposure
	1.5.1 Reconsolidation theory
	1.5.2 Emotional processing theory
	1.6 Aims

	2 Method
	3 Results
	3.1 The effect of 3MDR treatment
	3.2 Individual experiences with 3MDR
	3.3 Potential working mechanisms

	4 Discussion
	4.1 Working mechanisms
	4.1.1 The therapist
	4.1.2 The organizing nature of 3MDR
	4.1.3 Movement
	4.2 Moral injury
	4.3 Drop-out rates
	4.4 Comparison with other treatments
	4.5 Methodological limitations
	4.5.1 Generalizability of the findings
	4.5.2 Confounding variables
	4.6 Implications for further research

	5 Conclusion
	Author contributions

	References

