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Background: The loss of a loved one under traumatic circumstances puts 
bereaved individuals at risk of developing prolonged grief disorder (PGD), 
(symptoms of) posttraumatic stress disorder (PTSD) and major depressive 
disorder (MDD), also referred to as traumatic grief. Traumatic grief is often 
associated with high symptom levels and strong avoidance. Not all patients 
benefit from standard treatments. Multi-modal Motion-assisted Memory 
Desensitization and Reconsolidation (3MDR) has shown to be effective in the 
treatment of treatment-resistant PTSD. The development of a 3MDR protocol 
specifically for Traumatic Grief protocol (3MDR-TG) enables grief-focused 
exposure in an immersive, personalized and activating context.
Objective: To provide a proof-of-concept of 3MDR-TG for traumatically 
bereaved individuals with PGD and PTSD.
Method: 3MDR-TG was applied to a bereaved mother after the traumatic loss 
of her daughter. Qualitative interviews with the patient and the therapists were 
conducted to determine feasibility and acceptability. Clinician-rated PTSD, PGD 
and MDD symptoms were assessed at baseline, after 3MDR-TG, and at 16-week 
follow-up (primary endpoint).
Results: The patient and therapists experienced the treatment as feasible and 
acceptable and rated the credibility of the treatment as high. Although some 
symptoms temporarily increased following exposure sessions, the overall 
decrease in PTSD, PGD and depressive symptom severity from baseline to 
primary endpoint (16 weeks follow-up) corresponded with reliable changes for 
PGD (RCI = −2.74), PTSD (RCI = −3.05) and depression (RCI = −3.05).
Conclusion: We observed a clinically relevant and reliable decrease in PTSD, 
PGD and depressive symptoms over the course of 3MDR-TG. Further studies of 
3MDR-TG in patients with traumatic grief are warranted.
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Introduction

Prolonged Grief Disorder (PGD) has only recently been included 
in the DSM-5-TR (American Psychiatric Association, 2022) and in 
ICD-11 (World Health Organization, 2019) as a formal bereavement-
related diagnosis. PGD is characterized by core symptoms (intense 
yearning/longing for the deceased person and a preoccupation with 
thoughts or memories of the deceased person), accompanied by 
additional symptoms, e.g., intense loneliness, intense emotional pain 
(such as anger, guilt, and sadness), difficulty accepting the death, 
identity disruption, avoidance of reminders that the person is dead, 
feeling that life is meaningless, difficulty moving on with life and 
inability to experience a positive mood. These symptoms cause 
significant impairment in daily functioning that exceeds expected 
social, cultural, and religious norms. While both ICD-11 and 
DSM-5-TR have adopted the term PGD, there are differences between 
some of the diagnostic criteria: most importantly the time criterion (6 
vs. 12 months post-loss in adults, respectively) and the minimum 
number of criteria required for a diagnosis (10 vs. 12, respectively).

PGD occurs in a significant minority of bereaved persons. After 
being confronted with natural loss, 3.4–9.8% develops PGD (Lundorff 
et al., 2017; Treml et al., 2022). Following violent or unnatural loss, the 
prevalence of probable PGD may be as high as 49%, according to a 
meta-analysis (Djelantik et al., 2020b). Emerging evidence shows that 
PGD tends to be more severe in the presence of comorbid PTSD 
symptoms (Djelantik et al., 2018; Heeke et al., 2017; Wen et al., 2022). 
PTSD can be  diagnosed after direct or indirect exposure to a 
(traumatic) loss (Criterion A) and its symptoms are categorized by 
intrusive symptoms, avoidance of stimuli, negative alterations in 
cognitions and mood and alterations in arousal and reactivity for a 
minimum of a month (American Psychiatric Association, 2022).

The prevalence of comorbid PGD and PTSD in bereaved 
individuals has varied across studies and circumstances of the loss, 
e.g., 21% following a disaster (Kristensen et al., 2015), 16% following 
war and forced migration (Nickerson et al., 2014), and 15% following 
homicide (Rheingold and Williams, 2015). Meta-analyses show that 
PGD often co-occurs with other mental health problems, specifically, 
depressive, anxiety, and PTSD symptoms (Heeke et  al., 2019; 
Komischke-Konnerup et al., 2021). These findings suggest that similar 
mechanisms may be present in individuals suffering from both PGD 
and PTSD. Both bereavement and trauma may luxate ‘traumatic 
distress’ (feelings of shock, anger, alertness, disbelief, detachment, loss 
of control and loss of faith in the world). A common response to 
traumatic distress is a tendency to anxiously avoid reminders of the 
traumatic event. ‘Separation distress’, is, other than traumatic distress, 
a feature specifically assigned to grief, described as a preoccupation 
with thoughts of the deceased, longing, searching behavior and 
proximity seeking (Prigerson et al., 1999). Separation distress gives 
rise to a different form of avoidance: avoidance of the reality of the loss 
and avoidance of a future (Boelen et al., 2006). Yet, both conditions 
can impact cognitions about oneself and ones identity, the future and 
their attachment to others.

Overlap in symptomology in PTSD and PGD may provide 
possibilities for treatment of this comorbidity. However, international 
guidelines for PTSD do not provide any recommendations for 
comorbid PGD or symptoms following traumatic loss. Evidence-
based interventions for PTSD, such as prolonged exposure (PE), 
cognitive processing therapy (CPT), trauma-focused CBT, Eye 

Movement Desensitization and Reprocessing (EMDR), Narrative 
Exposure Therapy (NET) or Brief Eclectic Psychotherapy for PTSD 
(BEPP) (Hamblen et al., 2019) solely target posttraumatic symptoms 
and not grief. Cognitive behavioral therapy (CBT) has consistently 
found to be effective in the treatment of PGD, but studies have not 
systematically addressed effects of CBT for PGD on PTSD 
(Komischke-Konnerup et  al., 2024; Bryant et  al., 2024; Rosner 
et al., 2025).

Recently, various smaller and mostly uncontrolled studies have 
been compared by Eddinger et al. (2021), who evaluated the effects of 
different interventions for either PTSD or PGD on symptoms of 
comorbid PGD and PTSD (cognitive behavioral therapy, mindfulness, 
behavioral activation, online interventions, writing assignments, 
restorative retelling, EMDR, two-chair technique and other, less 
specified exposure based approaches). Of the 10 studies applying 
exposure based interventions, 7 showed an effect on both PGD and 
PTSD, although the effect on PTSD was more pronounced and more 
persistent at follow-up, e.g., after EMDR (d = 1.52 on PTSD and 0.28 
on PGD; Sprang, 2001) and after imaginal exposure (d = 1.72 on 
PTSD and 0.42 on PGD; Asukai et al., 2011). In the two studies that 
evaluated an exposure-based treatment approach against a non 
exposure-based treatment, however, the effects on PTSD (0.79–0.99) 
and PGD (0.72–0.91) were much more comparable (Bolton et al., 
2014; Eisma et al., 2015). Remarkably, behavioral activation showed 
the largest effect sizes for both PTSD and PGD (d = 2.45, Papa et al., 
2013). These findings suggest that when treating PTSD and PGD 
integrally, both exposure and behavioral activation should not be left 
out and may be most efficacious.

Further investigation of the potential of existing interventions for 
PTSD in treating comorbid PGD and PTSD is ongoing, aiming to 
target overlapping symptoms such as avoidance and integration of the 
traumatic event in one’s life. Brief Eclectic Psychotherapy for 
Prolonged and Traumatic Grief (BEPPTG) (Smid et al., 2015) has 
been designed to combine various evidence-based interventions for 
PTSD, PGD, and depression, specifically Cognitive-Behavioral 
Therapy for Complicated Grief (Boelen et al., 2006) and Brief Eclectic 
Psychotherapy for PTSD (Gersons et al., 2015). In a cohort of refugees 
receiving BEPPTG, reductions in PGD and PTSD symptoms were 
strongly correlated: r(49) = 0.60, p < 0.01 (Djelantik et  al., 2020a). 
However, in this study, BEPPTG was embedded in a day treatment 
program with several other supportive interventions. The effects on 
PTSD and PGD were medium-sized (d = 0.61 on PGD, 0.34 on 
PTSD). Notably, modest effects of PTSD treatments in refugees 
compared with other populations have consistently been reported 
(e.g., ter Heide and Smid, 2015). Indeed, a recent meta-analysis found 
no clear differences in the efficacy of psychosocial interventions 
compared to treatment as usual for reducing symptoms of PTSD, 
depression, and anxiety in refugees (Turrini et al., 2025). Imaginary 
Rescripting (ImRs) (Kip et al., 2023) is an example of an effective and 
generally well-tolerated intervention for PTSD, but is still studied as 
possible intervention for PGD (Lechner-Meichsner et al., 2024).

A strategy to augment effects of psychotherapeutic interventions 
is virtual reality (VR). VR has shown to be at least equally effective for 
PTSD as regular treatment (Eshuis et al., 2021; Gonçalves et al., 2012). 
Several VR-interventions for PGD have been developed, though 
carefully studied and debated: creating a hologram or ‘illusion’ of the 
dead being alive may not at all be helpful in facing the reality of the 
death (Pizzoli et  al., 2023). Adding a digital landscape and photo 
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material to conventional CBT has shown beneficial effects on 
symptoms compared to CBT alone (Quero et al., 2019) in a small 
sample of patients with adjustment disorder and PGD at follow-up 
after 12 months.

An innovative VR-treatment, combining a virtual environment, 
pictures, exposure and activation by motion is Multimodal Motion-
assisted Memory Desensitization and Reconsolidation (3MDR). 
3MDR has been developed in Netherlands and has been applied to 
increasing numbers of treatment-resistant veterans with PTSD (Bisson 
and Van deursen, 2020; Hamilton et al., 2021; Jones et al., 2022; Van 
Gelderen et al., 2020). The protocol for PTSD involves 6 sessions of 
exposure to personally selected pictures and music associated with the 
traumatic events, projected on a 180 degrees screen in a virtual reality 
environment whilst walking on a treadmill. Recently published RCTs 
in veterans with treatment-resistant PTSD and in those with mild 
traumatic brain injury contributed to the evidence base regarding 
3MDR’s effectiveness on PTSD, depression and anxiety (Bisson and 
Van deursen, 2020; Roy et al., 2022; Van Gelderen et al., 2020).

So far, 3MDR has not been applied in patients with PGD and 
PTSD. However, 3MDR can flexibly integrate different interventions 
for PGD: facilitating access to memories and emotions around the lost 
loved one (enhanced by the virtual environment and music), exposing 
the patient to the reality of the loss, minimizing anxious avoidance, 
exploring cognitions around the loss and the deceased, attribution of 
meaning in relation to one’ s self/identity and future and activation by 
walking on the treadmill. This resulted in a new protocol: 3MDR for 
Traumatic Grief (3MDR-TG) that combines grief- and trauma-
focused exposure with simultaneous behavioral activation.

Aim of the current study was to describe the 3MDR-TG protocol, 
to report a first application of the protocol in a patient and to evaluate 
its feasibility and acceptability. Rationale and motivation for applying 
3MDR-TG in this specific patient was the presence of PTSD and PGD 
symptoms with prominent avoidance symptoms following a traumatic 
loss following insufficient response to previous evidence-based PTSD 
treatment. We described the course of symptoms of traumatic grief 
(PTSD, PGD and depression) from pre-treatment to post-treatment 
and follow-up at 16 weeks. We hypothesized that the grief-related 
interventions comprising the new 3MDR-TG protocol, such as intense 
exposure to the traumatic aspects of the loss, exposure to the reality 
of the loss, reconsolidation of the memory of the loss and correction 
of dysfunctional cognitions and activation/future orientation, would 
be feasible and acceptable for the patient as well as for the therapists.

Method

Setting

The participant was recruited from ARQ Centrum’45, a Dutch 
mental health institute specialized in the treatment of psychopathology 
associated with trauma and loss. Following a consultation by the 
medical ethics committee of University Medical Centre Utrecht in 
Netherlands (file number 21-372/H-C), the study was exempted from 
formal review. Written informed consent was granted by the patient 
to undergo the innovative treatment and to publish this case report, 
anonymized by using pseudonyms.

Two therapists were involved in the treatment and present during 
all sessions, dividing the tasks (operator of the installation vs. 

therapeutic interventions). Both therapists had >5 years of experience 
in the application of different psychotrauma and grief treatments.

In case of increasing distress during treatment, the patient could 
contact the treatment team during office hours.

3MDR is a manualized intervention, developed through 
collaboration of the Military Rehabilitation Center, Military Mental 
Health Care, and Motek Medical B. V. (all located in Netherlands), and 
was used as described in the protocol (Van Gelderen et al., 2018).

Description of the 3MDR-TG protocol

The 3MDR-TG protocol is an adaption of the 3MDR protocol for 
PTSD, developed by Vermetten et al. (2013, 2025). Whilst 3MDR 
consists of 6 weekly sessions, consistently focusing on seven traumatic 
memories or aspects thereof, 3MDR-TG consists of 10 weekly sessions 
with 4 different phases. During the first two sessions, psycho-
education on traumatic grief and an explanation of the 3MDR-TG 
sessions are provided, grief-related avoidance is explored, and pictures 
and music related to the loss are selected (preparation phase). The 8 
remaining sessions each last 90 min and take place in a virtual reality 
environment and treadmill. They involve the exposure phase (3 
sessions), revising cognitions and behavior phase (1 session + 2 optional 
sessions) and identity and future phase (2 sessions). Every treadmill 
session starts with a brief evaluation of last week, followed by a 
platform phase (walking continuously on a treadmill with safety 
harness towards a 180 degrees projection screen, while guided by a 
therapist) and a post-platform phase (debriefing). During the platform 
phase, the patient first performs a warming up (3–4 min) while the 
virtual reality environment displays a neutral landscape and plays the 
selected music that reminds the patient of the deceased loved one. 
After the warming up, the virtual environment changes: the patient 
walks into a tunnel, where at the end an image appears. The image 
gradually increases in size during walking, as if coming nearer.

The exposure to the full-screen image lasts several minutes, while 
the therapist asks the patient to describe the image and the memory 
that is connected to the image. The therapist then asks which emotions 
and physical sensations come up at that moment. The therapist types 
the patients’ words so that they appear on the image. An oscillating 
red ball then appears on the screen, presenting numbers on it from 0 
to 99. The patient is asked to follow the red ball with the eyes and read 
the numbers out load as they appear on the ball. After 30 s of following 
the red ball, the image disappears. After the last image, another piece 
of self-selected music is played for a cool-down period, helping the 
patient reconnect to the present.

For each of the three sessions of exposure (sessions 3–5), 6 to 7 
images associated with the traumatic loss are selected, mutually 
approved by therapist and patient. During the first two exposure 
sessions, exposure to the (traumatic) circumstances of the death is 
carried out, whilst the third session involves exposure on the 
relationship with (and positive memories of) the loved one.

During the revising cognitions and behavior phase (sessions 6–8), 
several other grief interventions are integrated into the protocol: 
session 6 encompasses a virtual visit to the grave to facilitate an 
imaginary conversation with the deceased. Session 7 is reserved for 
virtual exposure to specific situations, stimuli or places associated with 
the loss that are avoided; session 8 is reserved for revising excessive 
grieving behavior (both session 7 and 8 are optional and applied if 
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avoidance and excessive grieving are strongly present). During the 
identity and future phase (sessions 9–10), the patient is asked to select 
images that reflect one’ s own identity, symbols of qualities, ambitions, 
wishes, dreams, for now and the future. For perusal, the protocol can 
be retrieved through the authors (Hengst and Smid, 2022).

Measures

A thorough assessment by an independent assessor took place before 
starting treatment (T0), after finishing treatment (T1) and 3 months after 
T1 (follow-up, T2). The assessments included administration of the Dutch 
version of the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) 
(Weathers et al., 2018; Boeschoten et al., 2018), The CAPS-5 consists of 
20 items measuring PTSD symptoms in 4 symptom clusters (intrusions, 
avoidance, alterations in mood/cognitions and hyperarousal). Questions 
are rated on a 5-point scale, with the total symptom severity score 
ranging from 0 to 80. Higher scores reflect more severe PTSD. The Dutch 
translation (Boeschoten et al., 2018) shows high internal consistency and 
interrater-reliability (Cronbach’s alpha = 0.90, ICC = 0.98).

The Traumatic Grief Inventory-Clinician Administered (TGI-CA) 
is an interview that is developed to assess symptom severity of PGD and 
to diagnose PGD according to criteria in DSM-5-TR and ICD-11. The 
22-item TGI-CA is based on the 22-item Traumatic Grief Inventory-Self 
Report Plus (TGI-SR+, Boelen et al., 2018; Boelen and Smid, 2017). The 
English and Dutch translation of the TGI-CA are freely available via the 
Open Science Framework (https://osf.io/a6hmc/). The TGI-SR + is a 
reliable and valid survey to assess PGD symptoms in terms of ICD-11 
and DSM-5-TR (Lenferink et al., 2022, 2023).

The Dutch version of the Hamilton Depression Rating Scale 
(HDRS) (Hamilton, 1960; de Jonghe, 1994) is a standardized tool used 
by clinicians to assess the severity of depressive symptoms and 
monitor treatment progress. It is a questionnaire with 17 items, where 
clinicians rate a patient’s symptoms based on a structured interview. 
The total score is calculated by summing the individual item scores, 
and higher scores indicate more severe depression. The translation in 
Dutch (de Jonghe, 1994) has shown good validity and high reliability 
(Kupka et al., 1996). Total scores of the CAPS-5, TGI-CA and HDRS 
were used to measure the severity of symptoms of PTSD, PGD, and 
depression, respectively.

Weekly assessments from start to end of treatment involved the 
Brief Traumatic Grief Questionnaire (BTGQ; Djelantik et al., 2016), a 
12-item self-report questionnaire specifically developed for this study 
(Supplementary material 1 provides the full BTGQ). Four symptoms 
of PGD, four symptoms of PTSD, three symptoms of depressive 
disorder (depressed mood, lack of interest, feelings of guilt) and a 
question on level of functioning were rated on a scale from 0 (never) 
tot 10 (always) to measure the response to every session.

Feasibility and acceptability of the treatment was evaluated with 
the patient at T1 and T2, in a qualitative interview. Both therapists were 
asked to share their experience on different aspects of working with 
the 3MDR-TG protocol and the 3MDR installation as well.

Statistical analysis

The Reliable Change Index was used to establish whether 
differences between total scores obtained at T0, T1, and T2 were 

primarily due to treatment rather than measurement error. The 
RCI was calculated according to the method outlined by Jacobson 
and Truax (1991), with SD based on earlier validity studies of the 
TGI-SR (SD = 12–14, Lenferink et al., 2022), CAPS-5 (SD = 14) 
(Boeschoten et  al., 2018), and HDRS (SD = 6–8) (Bobo 
et al., 2016).

Case description

Patient

The patient, Robin (a pseudonym) was a 46-year-old Native 
Dutch woman, studying to be a counsellor. She was living together 
with her partner and two sons (15 and 13 years old), after losing 
her youngest child, a daughter Cato, 5 years ago. Cato had suffered 
from a congenital disorder from birth up to her death at the age of 
5. The 5 years of care for Cato included 65 hospitalizations due to 
chronic feeding problems, underlying lung and heart conditions 
and common epileptic insults, after which she died due to acute 
bowel obstruction. Months after Cato’s death, Robin had received 
EMDR treatment with no effect. She sought treatment again 4 years 
later because of increasing exhaustion. During assessment at our 
center, she reported intrusions of hospitalizations of her daughter, 
anxiety for losing her sons (due to illness or harm), avoidance of 
specific photographs of her daughter, avoidance of more general 
triggers (hospitals, ambulances, needles, plasters) which conflicted 
with some of the situations she encountered during her work at the 
hospice. She reported agitation, concentration problems, 
forgetfulness, severe exhaustion and feelings of guilt. There were 
negative cognitions about herself, about the future and a feeling of 
disconnection from her loved ones.

Before the start of the treatment (at T0), Robin’s CAPS-5 score was 
29, meeting all criteria for the PTSD diagnosis. Her score on the 
TGI-CA was 52 (Lenferink et al., 2022), meeting all criteria of PGD 
conform DSM-5-TR (American Psychiatric Association, 2022) and 
ICD-11 (World Health Organization, 2019). She did not fully meet 
criteria of a depressive disorder conform DSM-5-TR on the HDRS 
(score 16). She did not meet the criteria of any other mental disorder 
and had no history of mental disorders in the past. After further 
screening and assessment with independent psychologists, Robin was 
diagnosed with PTSD and PGD according to DSM-5-TR (American 
Psychiatric Association, 2022). Robin did not receive any other 
psychological or pharmacological treatment over the course of 
the study.

Clinical description of the therapy sessions

Phase 1: preparation
Session 1 involved psycho-education on symptoms of 

traumatic grief and identification of the foremost avoided triggers 
reminding Robin of her daughter’s illness and death. The 
therapist asked Robin to select 14 images related to Cato’s illness 
and death for the first two exposure sessions (e.g., inside an 
ambulance, daily medicine routine, the medicine, hospital bag, 
Cato being ill, Cato’s arm in a drip and her belly plastered). 
Additionally, Robin selected one song that would bring her back 
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to the period of Cato’s death and soothing nature sounds to 
reconnect with the present.

During session 2, the selection of pictures was discussed and 
Robin was familiarized with the virtual environment and the protocol.

Phase 2: exposure
Session 3 was the first session on the treadmill. Exposure to seven 

images took place, feeling angry, lost, and powerless about what Cato 
had been through. The week after, she reported feeling exhausted and 
with a strong longing for Cato after seeing her so clearly on the screen.

Session 4, seven other pictures were used for exposure. Pictures 
related to Cato’ s medicine routine brought up a feeling of purpose 
about the care she offered, “for the first time in my life I did something 
I was seriously good at.” Photographs of Cato dying and just after 
passing brought up much emotional pain and guilt. Robin wondered 
if this treatment would help her or would worsen her symptoms 
instead. For the next session, Robin was asked to select 7 photo’s that 
reflected her relationship (positive memories) with her daughter.

Session 5 focused on memories of Robin and Cato together. Robin 
chose images from the period after Cato’s birth, up to 5 years of age. 
Robin expressed feelings of longing and missing, pride and sadness, 
missing the only female companion in the family.

Phase 3: revising cognitions and behavior
Session 6, Robin was invited to virtually walk towards a 

photograph of Cato’ s grave, describing the memories of the burial, the 
process of designing the grave and its symbols around it. She was 
invited to imagine being there and to say what she wanted to say to 
Cato. This brought up expressions of strong love, longing and missing, 
but also a sense of needing to let go, as “she knew this would be the 
last image of Cato.”

In preparation of the next session, remaining dysfunctional 
cognitions were explored, such as guilt, remorse, anger, ambivalence 
and regret. Robin reported a persistent anxiety around the wellbeing 
of her sons and feelings of guilt about not having been as available for 
them as she wanted. She selected 5 pictures of her sons.

Session 7, Robin was exposed to these pictures, which initiated an 
imaginary conversation between her and her sons. It brought up 
sadness, for them, their loss of a little sister, loss of their earlier 
‘ungrieving’ mother and loss of faith. She allowed herself to express 
the fear she felt for their health and safety and apologized to them, for 
all of it.

Robin did not report excessive grieving behavior. Session 8 was 
therefore used (on request of the patient) for exposure to two 
photographs that she had avoided earlier in the phase of treatment: 
one of Cato’ s face when she was dying, and one of Cato being laid out 
after her death. Exposure to these two photo’s in session 8 brought up 
anger, an “unwillingness to let her pass away from this earth” and after 
that, pain, sadness and reality of the loss.

Phase 4: identity and future
Session 9 was planned for evaluating the symptoms and 

transferring the focus to the future. Despite a recent feeling of 
depression, exhaustion and acute grief after last session, Robin did 
however feel stronger than before and more aware of the different 
aspects of her pain. For the last session, Robin was asked to bring 
images that she associated with her close future to the last session.

Session 10 encompassed exposure to images of her holiday home 
in France, vegetable garden, running, an atelier and a diploma, which 
was experienced as empowering.

A final evaluation (session 11) took place with her partner.

Results

Total scores of CAPS-5, TGI-CA and HDRS, assessed at baseline 
(T0), end of treatment (T1) and 16 weeks follow-up (T2) are shown in 
Table  1. TGI-CA total scores, measuring PGD symptom severity, 
decreased overall, with a strong decrease of symptoms between T0 and 
T1 and a slight increase of PGD symptoms at T2, which appeared to 
be  related to the yearly date of death of her daughter, which was 
around the time of the last assessment. Overall, the difference in 
TGI-CA score measured at T0, T1 and T2 (RCI: −2.74) can 
be considered as a reliable change.

HDRS total scores, measuring depressive symptom severity, 
decreased between T0 and T1, with a slight increase of symptoms at T2, 
indicating a reliable change (RCI: −3.05).

CAPS-5 total scores, measuring PTSD symptom severity, 
decreased at T1, to further decrease at follow-up (T2), indicating a 
reliable change (RCI: −3.05). On different domains, improvement was 
visible (Figure 1).

In Figure 1, the pattern of response per session is visualized, based 
on the assessment by the BTGQ, showing the evolution of symptoms 
per session. Exposure to the traumatic circumstances and reality of the 
loss (sessions 3–4, session 9) exacerbated symptoms of PTSD, PGD 
and depression. These elevations were temporary and common for 
exposure-based therapies.

During the first evaluation at T1, patient mentioned having no 
more intrusions and experiencing no more tendency to avoid. She was 
able to access positive memories of her daughter, had more energy and 
less anxiety around her son’s safety. Her partner confirmed these 
improvements: the atmosphere at home had improved in the last 
month of treatment. There was more flexibility around how to 
remember Cato, especially on specific dates. There was less agitation, 
more energy and less estrangement. The evaluation of the treatment 
at T2 remained positive.

Both at T1 and T2, patient was interviewed regarding the feasibility 
and acceptability of the treatment. The patient having experienced the 
protocol as effective and helpful. “3MDR really made me undergo 

TABLE 1  Pre- and post-treatment and 4-month follow-up symptom levels of PTSD, PGD, and depression.

Questionnaire Pre-treatment Post-treatment 4-month follow up

HDRS 16 3 6

TGI-CA 52 26 34

CAPS-5 29 14 9

HDRS, Hamilton Depression Rating Scale; TGI-CA, Traumatic Grief Inventory-Clinician Administered; CAPS-5, Clinician-Administered PTSD Scale for DSM-5.
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everything and give me the feeling that I could not avoid my emotions 
any longer.” “I now understand better why Cato is such a part of my 
identity and what it is that I miss so much. I also know better who 
I am without her.” Working with photo’ s, music and physical activity 
(walking) was evaluated as an additional and beneficial effect. The 
element of walking enhanced the feeling of “having worked hard on 
my grief,” although she mentioned often being exhausted after a 
session after walking for at least 1 h, needing to recover for several 
hours at home. However, this investment was acceptable for the 
patient. The temporary exacerbation of symptoms, usually 24–48 h 
after sessions, was comprehensible and bearable for the patient, and 
besides explanation needed no extra interventions. The notion of a 
clear start and end point additionally helped her to accept and commit 
to the treatment period.

Both therapists and patient experienced the application of the 
protocol as feasible: the composition of the sessions and the amount 
of sessions (11 in this patient) was appropriate. The calculated time 
per session (90 min) proved to be  the minimum amount of time 
needed to work on 7 photographs. Preparation (30 min per session) 
for the therapists was more than treatment as usual but feasible. 
Working with the 3MDR installation was uncomplicated, although 
one session needed to be cancelled because of technical problems with 
the screen.

Discussion

This case study presents a first description of Multi-modal 
Motion assisted Memory Desensitization and Reconsolidation for 
Traumatic Grief (3MDR – TG), applied to a patient suffering from 
PTSD and PGD after the loss of a child. The 3MDR-TG treatment 
protocol integrates multiple interventions known to be effective in 

treating PGD, PTSD and depressive disorder: (1) exposure to 
memories and triggers that relate to the (traumatic) circumstances 
of the death, whilst (2) walking, which involves approaching the 
previously avoided traumatic memories, (3) applying a dual-
attention task to facilitate desensitization and reconsolidation; (4) 
exposure to the reality of the death, enhanced by motion to 
facilitate acceptance of the loss; (5) exposure to the relationship 
with the deceased, to facilitate catharsis and explore forms of 
identity loss; (6) altering negative and dysfunctional cognitions, by 
facilitating a symbolic interaction with the deceased and (7) 
visualizing a future without the deceased and moving towards 
these images, creating positive appraisal and meaning-making. All 
the above aspects are enhanced by an active, side-by-side 
therapeutic setting, increasing treatment engagement and 
overcoming avoidance. The results of this proof-of-concept trial 
enable the generation of hypotheses about 3MDR-TG effects on 
PTSD and PGD following traumatic loss that will 
be discussed below.

In this study, the patient showed improvement on all of the 
above grief-related domains. The longing for the patients daughter 
had been very strong during the sessions, but became more dynamic 
in the end of treatment, allowing herself to talk and think about 
other things and finally integrating her daughter in her new life. This 
longing, which has been described by Pizolli as a possible negative 
effect on grief when using VR, had no negative effect on the process 
of the patient nor stagnating effect of treatment (Pizzoli et al., 2023). 
The overall improvement on prolonged grief symptoms is a hopeful 
finding and suggests that ‘separation distress’ (Prigerson et al., 1999), 
avoidance of the reality of the loss and avoidance of a future (Boelen 
et al., 2006) is addressed with this immersive treatment. The patient 
also reported improvement on posttraumatic stress symptoms, e.g., 
avoidance of internal and external triggers, intrusions and agitation, 
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FIGURE 1

Total symptoms per session measured by the Brief Traumatic Grief Questionnaire (BTGQ, Djelantik et al., 2016) (sessions 1–11). The graph shows the 
BTGQ total scores based on 12 items (PTSD, PGD and depression), measured every session (total 11) reflecting on the effect of the session before. 
Y-axis: Scores BTGQ. X-axis: session numbers. Red: BTGQ total scores per session, blue: PTSD symptom levels per session, green: depressive 
symptoms per session, orange: PCRS symptoms per session.
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which was conform our expectations: earlier RCTs have shown 
effectiveness of 3MDR on PTSD symptoms (Van Gelderen 
et al., 2020).

The promising course of depressive symptoms in this patient is an 
additional benefit. This is in line with the effects found by Jones, 
reporting significant improvement on the PHQ-9 in 11 patients (Jones 
et al., 2022). This may partly be assigned to the activating aspect of 
3MDR, as the patient spends an hour per session on the treadmill. As 
more studies have shown positive effect of activation on grief, walking 
as augmentation strategy within 3MDR treatment may have important 
additional benefits (Eddinger et al., 2021).

Study strengths and limitations

The 3MDR-TG treatment protocol has been feasible and 
acceptable for the patient. Credibility of the treatment was rated as 
high by both patients and therapists. Targeting both separation 
distress symptoms as well as traumatic stress symptoms by multiple 
ways of exposure, combined with the facilitation of future orientation 
and activation, resulted in an improvement of symptoms of ‘traumatic 
grief ’ in this patient. The decrease in PTSD and PGD symptom 
severity from baseline to end point in a clearly protocolized, limited 
treatment program (11 sessions) corresponded with a clinically 
relevant response. These therapeutic outcomes were maintained at 
follow-up. Post-treatment and at follow-up, the patient did not meet 
the diagnostic criteria of any DSM-5 diagnosis.

This study further illustrates the use of technologically supported 
multisensory cues in treatment of traumatic grief, which is still 
scarcely studied. In addition, this study shows how virtual reality and 
multisensory cues can be used to enhance various forms of grief- and 
trauma-focused exposure.

Limitations of this study are partly inherent to its design as a 
single-case study: lack of randomization and poor generalizability, 
leading to an outcome that is rather hypothesis-generating rather than 
conclusive (Lobo et al., 2017); no causal inferences can be made based 
on the data of a single patient. Different populations may respond 
differently to 3MDR depending on chronicity of their symptoms and 
their treatment history (Nijdam et al., 2023). The treatment history of 
the patient in this case report involved solely evidence based treatment 
for PTSD (EMDR) and no other grief-related treatment. It is unknown 
if the patient would have benefited from other evidence-based 
grief interventions.

Inherent in this treatment is the dependency on technology. 
While investigating 3MDR-TG and its indication, additional costs 
related to the purchase and use of the equipment need to be taken into 
account. If proven (cost-)effective in further studies, dissemination 
would depend on an infrastructure with a treadmill and other 
hardware components, and specific training. Adaptations with f.e. a 
portable VR-system may be investigated in further research as well, to 
enhance scalability. In addition, a basic level of mobility is required 
from the patient to be able to follow this treatment.

The temporary increase of symptoms during exposure, reported 
on the BTGQ, is commonly seen in exposure-based treatment options 
and often seen as ‘a temporary side-effect’ of exposure based treatment 
(generally 24–48 h after sessions). Patients need to be informed about 
this possibility, should be  monitored and if needed, offered 
extra guidance.

Clinical and research implications

The use of the 3MDR-TG protocol was found to be feasible and 
acceptable for both patient and therapists. Symptoms of PGD, PTSD 
and depression reliably improved in this patient. 3MDR-TG seems to 
offer a limited and comprised treatment, involving the most relevant 
aspects of traumatic grief.

Further research is warranted to replicate and extend these findings, 
using heterogenous and larger samples, particularly among patients who 
did not benefit from evidence-based treatments for PTSD and PGD. This 
may offer further insight into the relevance for 3MDR-TG in the field of 
traumatic grief treatment. Open-label feasibility trials and randomized 
controlled trials (comparing 3MDR-TG with other, evidence-based, 
interventions) are needed as next step to investigate efficacy.

Conclusion

In this case study, a newly developed protocol for a virtual 
reality intervention with motion was described for traumatic grief, 
typically consisting of PGD, PTSD and MDD symptoms. The 
protocol was found to be feasible and acceptable to both patient 
and therapists. A clinically relevant decrease in PGD, PTSD and 
MDD symptoms was demonstrated over the course of 3MDR-TG 
in a single patient. These data are a hopeful starting point for 
further investigating 3MDR-TG in patients with PGD and PTSD, 
warranting further study.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

Following consultation by the Medisch-Ethische Toetsings 
Commissie (METC) Utrecht, the study was exempted from formal 
review. The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study. Written 
informed consent was obtained from the individual(s) for the publication 
of any potentially identifiable images or data included in this article.

Author contributions

SH: Writing – original draft, Writing – review & editing. MN: 
Methodology, Writing – review & editing. RG: Writing – review & 
editing. GS: Conceptualization, Methodology, Supervision, Writing – 
review & editing.

Funding

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

https://doi.org/10.3389/fpsyg.2025.1548387
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Hengst et al.� 10.3389/fpsyg.2025.1548387

Frontiers in Psychology 08 frontiersin.org

Acknowledgments

We are grateful to ARQ Centrum’45 for facilitating this clinical 
research and thank the patient for her willingness and trust to 
participate in this study. The patient has consented to the submission 
of the case report to the journal.

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.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 

intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

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.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1548387/
full#supplementary-material

References
American Psychiatric Association (2022). Diagnostic and statistical manual of mental 

disorders. 5th ed., text rev Edn. (DSM-5-TR). Washington, DC, USA: American 
Psychiatric Publishing.

Asukai, N., Tsuruta, N., and Saito, A. (2011). Pilot study on traumatic grief treatment 
program for Japanese women bereaved by violent death. J. Trauma. Stress. 24, 470–473. 
doi: 10.1002/jts.20662

Bisson, J. I., and Van deursen, R. E. (2020). Randomized controlled trial of 
multimodular 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

Bobo, W. V., Angleró, G. C., Jenkins, G., Hall-Flavin, D. K., Weinshilboum, R., and 
Biernacka, J. M. (2016). Validation of the 17-item Hamilton depression Rating scale 
definition of response for adults with major depressive disorder using equipercentile 
linking to clinical global impression scale ratings: analysis of pharmacogenomic research 
network antidepressant medication Pharmacogenomic study (PGRN-AMPS) data. 
Hum. Psychopharmacol. Clin. Exp. 31, 185–192. doi: 10.1002/hup.2526

Boelen, P. A., Hout, M. A., and van den Bout, J. (2006). A cognitive-behavioral 
conceptualization of complicated grief, 13: 109–128. Clin. Psychol. Sci. Pract. doi: 
10.1111/j.1468-2850.2006.00013.x

Boelen, P. A., Lenferink, L. I. M., Nickerson, A., and Smid, G. E. (2018). Evaluation of 
the factor structure, prevalence, and validity of disturbed grief in DSM-5 and ICD-11. 
J. Affect. Disord. 240, 79–87. doi: 10.1016/j.jad.2018.07.041

Boelen, P. A., and Smid, G. E. (2017). The traumatic grief inventory self-report version 
(TGI-SR): introduction and preliminary psychometric evaluation. J. Loss Trauma 22, 
196–212. doi: 10.1080/15325024.2017.1284488

Boeschoten, M. A., Van Der Aa, N., Bakker, A., Ter Heide, F. J. J., Hoofwijk, M. C., 
Jongedijk, R. A., et al. (2018). Development and evaluation of the Dutch clinician-
administered PTSD scale for DSM-5 (CAPS-5). Eur. J. Psychotraumatol. 9:1546085. doi: 
10.1080/20008198.2018.1546085

Bolton, P., Bass, J. K., Zangana, G. A. S., Kamal, T., Murray, S. M., Kaysen, D., et al. 
(2014). A randomized controlled trial of mental health interventions for survivors of 
systematic violence in Kurdistan, northern Iraq. BMC Psychiatry 14:360. doi: 
10.1186/s12888-014-0360-2

Bryant, R. A., Azevedo, S., Yadav, S., Cahill, C., Kenny, L., Maccallum, F., et al. (2024). 
Cognitive behavior therapy vs mindfulness in treatment of prolonged grief disorder: a 
randomized clinical trial. JAMA Psychiatry 81, 646–654. doi: 
10.1001/jamapsychiatry.2024.0432

de Jonghe, F. (1994). Leidraad voor het scoren van de Hamilton Depression Rating 
Scale. Amsterdam: Benecke.

Djelantik, A. A. A. M. J., Boelen, P. A., and Smid, G. E. (2016). The brief traumatic 
grief questionnaire. Diemen, The Netherlands: ARQ Nationaal Psychotrauma Centrum.

Djelantik, A. A. A. M. J., De Heus, A., Kuiper, D., Kleber, R. J., Boelen, P. A., and 
Smid, G. E. (2020a). Post-migration stressors and their association with symptom 

reduction and non-completion during treatment for traumatic grief in refugees. Front. 
Psych. 11:407. doi: 10.3389/fpsyt.2020.00407

Djelantik, A. A. A. M. J., Smid, G. E., Kleber, R. J., and Boelen, P. A. (2018). Do 
prolonged grief disorder symptoms predict post-traumatic stress disorder symptoms 
following bereavement? A cross-lagged analysis. Compr. Psychiatry 80, 65–71. doi: 
10.1016/j.comppsych.2017.09.001

Djelantik, A. A. A. M. J., Smid, G. E., Mroz, A., Kleber, R. J., and Boelen, P. A. (2020b). 
The prevalence of prolonged grief disorder in bereaved individuals following unnatural 
losses: systematic review and meta regression analysis. J. Affect. Disord. 265, 146–156. 
doi: 10.1016/j.jad.2020.01.034

Eddinger, J. R., Hardt, M. M., and Williams, J. L. (2021). Concurrent treatment for 
PTSD and prolonged grief disorder: review of outcomes for exposure- and 
nonexposure-based treatments. OMEGA J. Death Dying 83, 446–469. doi: 
10.1177/0030222819854907

Eisma, M. C., Boelen, P. A., Van Den Bout, J., Stroebe, W., Schut, H. A. W., Lancee, J., 
et al. (2015). Internet-based exposure and behavioral activation for complicated grief 
and rumination: a randomized controlled trial. Behav. Ther. 46, 729–748. doi: 
10.1016/j.beth.2015.05.007

Eshuis, L. V., Van Gelderen, M. J., Van Zuiden, M., Nijdam, M. J., Vermetten, E., 
Olff, M., et al. (2021). Efficacy of immersive PTSD treatments: a systematic review of 
virtual and augmented reality exposure therapy and a meta-analysis of virtual reality 
exposure therapy. J. Psychiatr. Res. 143, 516–527. doi: 10.1016/j.jpsychires.2020.11.030

Gersons, B. P. R., Meewisse, M. L., and Nijdam, M. J. (2015). “Brief eclectic 
psychotherapy for PTSD” in Evidence based treatments for trauma-related psychological 
disorders. eds. U. Schnyder and M. Cloitre (Cham: Springer).

Gonçalves, R., Pedrozo, A. L., Coutinho, E. S. F., Figueira, I., and Ventura, P. (2012). 
Efficacy of virtual reality exposure therapy in the treatment of PTSD: a systematic 
review. PLoS One 7:e48469. doi: 10.1371/journal.pone.0048469

Hamblen, J. L., Norman, S. B., Sonis, J. H., Phelps, A. J., Bisson, J. I., Nunes, V. D., et al. 
(2019). A guide to guidelines for the treatment of posttraumatic stress disorder in adults: 
an update. Psychotherapy 56, 359–373. doi: 10.1037/pst0000231

Hamilton, M. (1960). A rating scale for depression. J Neurol Neurosurg Psychiatry. 
23, 56–62.

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. Psych. 12:779829. doi: 10.3389/fpsyt.2021.779829

Heeke, C., Kampisiou, C., Niemeyer, H., and Knaevelsrud, C. (2019). A systematic 
review and meta-analysis of correlates of prolonged grief disorder in adults exposed 
to violent loss. Eur. J. Psychotraumatol. 10:1583524. doi: 
10.1080/20008198.2019.1583524

Heeke, C., Kampisiou, C., Niemeyer, H., and Knaevelsrud, C. (2017). Conflict-
related trauma and bereavement: exploring differential symptom profiles of prolonged 

https://doi.org/10.3389/fpsyg.2025.1548387
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1548387/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1548387/full#supplementary-material
https://doi.org/10.1002/jts.20662
https://doi.org/10.1111/acps.13200
https://doi.org/10.1002/hup.2526
https://doi.org/10.1111/j.1468-2850.2006.00013.x
https://doi.org/10.1016/j.jad.2018.07.041
https://doi.org/10.1080/15325024.2017.1284488
https://doi.org/10.1080/20008198.2018.1546085
https://doi.org/10.1186/s12888-014-0360-2
https://doi.org/10.1001/jamapsychiatry.2024.0432
https://doi.org/10.3389/fpsyt.2020.00407
https://doi.org/10.1016/j.comppsych.2017.09.001
https://doi.org/10.1016/j.jad.2020.01.034
https://doi.org/10.1177/0030222819854907
https://doi.org/10.1016/j.beth.2015.05.007
https://doi.org/10.1016/j.jpsychires.2020.11.030
https://doi.org/10.1371/journal.pone.0048469
https://doi.org/10.1037/pst0000231
https://doi.org/10.3389/fpsyt.2021.779829
https://doi.org/10.1080/20008198.2019.1583524


Hengst et al.� 10.3389/fpsyg.2025.1548387

Frontiers in Psychology 09 frontiersin.org

grief and posttraumatic stress disorder. BMC Psychiatry. 17:118. doi: 10.1186/
s12888-017-1286-2

Hengst, S. M. C., and Smid, G. E. (2022). 3MDR-TG: Behandelprotocol voor 
voorbereiding en uitvoering van de 3MDR-TG interventie. Diemen, the Netherlands: 
ARQ Nationaal Psychotrauma Centrum.

Jacobson, N. S., and Truax, P. (1991). Clinical significance: a statistical approach to 
denning meaningful change in psychotherapy research. J. Consult. Clin. Psychol. 59, 
12–19. doi: 10.1037/0022-006X.59.1.12

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

Kip, A., Schoppe, L., Arntz, A., and Morina, N. (2023). Efficacy of imagery rescripting 
in treating mental disorders associated with aversive memories – an updated meta-
analysis. J. Anxiety Disord. 99:102772. doi: 10.1016/j.janxdis.2023.102772

Komischke-Konnerup, K. B., Zachariae, R., Boelen, P. A., Marello, M. M., and 
O’Connor, M. (2024). Grief-focused cognitive behavioral therapies for prolonged 
grief symptoms: A systematic review and meta-analysis. J Consult Clin Psychol. 92, 
236–248. doi: 10.1037/ccp0000884

Komischke-Konnerup, K. B., Zachariae, R., Johannsen, M., Dyrvig Nielsen, L., 
and O'Connor, M. (2021). Co-occurrence of prolonged grief symptoms and 
symptoms of depression, anxiety, and posttraumatic stress in bereaved adults: a 
systematic review and meta-analysis. J. Affect. Disord. Rep. 4:100140. doi: 
10.1016/j.jadr.2021.100140

Kristensen, P., Weisaeth, L., Hussain, A., and Heir, T. (2015). Prevalence of psychiatric 
disorders and functional impairment after loss of a family member: a longitudinal study 
after the 2004 tsunami. Depress. Anxiety 32, 49–56. doi: 10.1002/da.22269

Kupka, R. W., de Jonghe, F., Koeter, M. (1996). Betrouwbaarheid van een semi-
gestructureerd interview voor de Hamilton-depressieschaal. Tijdschr. Psychiatr. 38, 
759–765.

Lechner-Meichsner, F., Boelen, P. A., and Hagenaars, M. A. (2024). Imagery rescripting 
in the treatment of prolonged grief disorder: insights, examples, and future directions. 
Eur. J. Trauma Dissociation 8:100435. doi: 10.1016/j.ejtd.2024.100435

Lenferink, L. I. M., Eisma, M. C., Smid, G. E., De Keijser, J., and Boelen, P. A. (2022). 
Valid measurement of DSM-5 persistent complex bereavement disorder and DSM-5-TR 
and ICD-11 prolonged grief disorder: the traumatic grief inventory-self report plus 
(TGI-SR+). Compr. Psychiatry 112:152281. doi: 10.1016/j.comppsych.2021.152281

Lenferink, L. I. M., Franzen, M., Ten Klooster, P. M., Knaevelsrud, C., Boelen, P. A., and 
Heeke, C. (2023). The traumatic grief inventory-clinician administered: a psychometric 
evaluation of a new interview for ICD-11 and DSM-5-TR prolonged grief disorder severity 
and probable caseness. J. Affect. Disord. 330, 188–197. doi: 10.1016/j.jad.2023.03.006

Lobo, M. A., Moeyaert, M., Baraldi Cunha, A., and Babik, I. (2017). Single-case 
design, analysis, and quality assessment for intervention research. J. Neurol. Phys. Ther. 
41, 187–197. doi: 10.1097/NPT.0000000000000187

Lundorff, M., Holmgren, H., Zachariae, R., Farver-Vestergaard, I., and O’Connor, M. 
(2017). Prevalence of prolonged grief disorder in adult bereavement: a systematic review 
and meta-analysis. J. Affect. Disord. 212, 138–149. doi: 10.1016/j.jad.2017.01.030

Nickerson, A., Liddell, B. J., Maccallum, F., Steel, Z., Silove, D., and Bryant, R. A. 
(2014). Posttraumatic stress disorder and prolonged grief in refugees exposed to trauma 
and loss. BMC Psychiatry 14:106. doi: 10.1186/1471-244X-14-106

Nijdam, M. J., Vermetten, E., and McFarlane, A. C. (2023). Toward staging 
differentiation for posttraumatic stress disorder treatment. Acta Psychiatr. Scand. 147, 
65–80. doi: 10.1111/acps.13520

Papa, A., Sewell, M. T., Garrison-Diehn, C., and Rummel, C. (2013). A randomized 
open trial assessing the feasibility of behavioral activation for pathological grief 
responding. Behav. Ther. 44, 639–650. doi: 10.1016/j.beth.2013.04.009

Pizzoli, S. F. M., Monzani, D., Vergani, L., Sanchini, V., and Mazzocco, K. (2023). From 
virtual to real healing: a critical overview of the therapeutic use of virtual reality to cope 
with mourning. Curr. Psychol. 42, 8697–8704. doi: 10.1007/s12144-021-02158-9

Prigerson, H. G., Shear, M. K., Jacobs, S. C., Reynolds, C. F., Maciejewski, P. K., 
Davidson, J. R. T., et al. (1999). Consensus criteria for traumatic grief: a preliminary 
empirical test. Br. J. Psychiatry 174, 67–73. doi: 10.1192/bjp.174.1.67

Quero, S., Molés, M., Campos, D., Andreu-Mateu, S., Baños, R. M., and Botella, C. 
(2019). An adaptive virtual reality system for the treatment of adjustment disorder and 
complicated grief: 1-year follow-up efficacy data. Clin. Psychol. Psychother. 26, 204–217. 
doi: 10.1002/cpp.2342

Rheingold, A. A., and Williams, J. L. (2015). Survivors of homicide: mental health 
outcomes, social support, and service use among a community-based sample. Violence 
Vict. 30, 870–883. doi: 10.1891/0886-6708.VV-D-14-00026

Rosner, R., Rau, J., Kersting, A., Rief, W., Steil, R., Rummel, A.-M., et al. (2025). Grief-
specific cognitive behavioral therapy vs present-centered therapy: a randomized clinical 
trial. JAMA Psychiatry 82, 109–117. doi: 10.1001/jamapsychiatry.2024.3409

Roy, M. J., Bellini, P., Kruger, S. E., Dunbar, K., Atallah, H., Haight, T., et al. (2022). 
Randomized controlled trial of motion-assisted exposure therapy for posttraumatic 
stress disorder after mild traumatic brain injury, with and without an eye movement 
task. Front. Virtual Real. 3:1005774. doi: 10.3389/frvir.2022.1005774

Smid, G. E., Kleber, R. J., De La Rie, S. M., Bos, J. B. A., Gersons, B. P. R., and 
Boelen, P. A. (2015). Brief eclectic psychotherapy for traumatic grief (BEP-TG): toward 
integrated treatment of symptoms related to traumatic loss. Eur. J. Psychotraumatol. 
6:27324. doi: 10.3402/ejpt.v6.27324

Sprang, G. (2001). The use of eye movement desensitization and reprocessing (EMDR) in 
the treatment of traumatic stress and complicated mourning: psychological and behavioral 
outcomes. Res. Soc. Work. Pract. 11, 300–320. doi: 10.1177/104973150101100302

ter Heide, F. J. J., and Smid, G. E. (2015). Difficult to treat? A comparison of the 
effectiveness of treatment as usual in refugees and non-refugees. BJPsych Bull. 39, 
182–186. doi: 10.1192/pb.bp.114.047928

Treml, J., Brähler, E., and Kersting, A. (2022). Prevalence, factor structure and 
correlates of DSM-5-TR criteria for prolonged grief disorder. Front. Psych. 13:880380. 
doi: 10.3389/fpsyt.2022.880380

Turrini, G., Purgato, M., Cadorin, C., Bartucz, M., Cristofalo, D., Gastaldon, C., et al. 
(2025). Comparative efficacy and acceptability of psychosocial interventions for PTSD, 
depression, and anxiety in asylum seekers, refugees, and other migrant populations: a 
systematic review and network meta-analysis of randomised controlled studies. Lancet 
Regional Health –Europe 48:101152. doi: 10.1016/j.lanepe.2024.101152

Van Gelderen, M. J., Nijdam, M. J., Dubbink, G. E., Sleijpen, M., and Vermetten, E. 
(2020). 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., 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. 
Psych. 9:176. doi: 10.3389/fpsyt.2018.00176

Vermetten, E., Burback, L., Sevigny, P. R., Nijdam, M. J., Winkler, O., Espejo, E. P., et al. 
(2025). Brief manual for multi-modal motion-assisted memory desensitization and 
reconsolidation (3MDR) therapy for the treatment of posttraumatic stress disorder. 
Psychiatry Clin. Psychopharmacol. doi: 10.1002/jts.20230

Vermetten, E., Meijer, L., van der Wurff, P., and Mert, A. (2013). The effect of military 
motion-assisted memory desensitization and reprocessing treatment on the symptoms 
of combat-related post-traumatic stress disorder: first preliminary results. Stud Health 
Technol Inform. 191, 125–7.

Weathers, F. W., Bovin, M. J., Lee, D. J., Sloan, D. M., Schnurr, P. P., Kaloupek, D. G., 
et al. (2018). The clinician-administered PTSD scale for DSM–5 (CAPS-5): development 
and initial psychometric evaluation in military veterans. Psychol. Assess. 30, 383–395. 
doi: 10.1037/pas0000486

Wen, F.-H., Prigerson, H. G., Chou, W.-C., Huang, C.-C., Hu, T.-H., Chiang, M. C., 
et al. (2022). How symptoms of prolonged grief disorder, posttraumatic stress disorder, 
and depression relate to each other for grieving ICU families during the first two years 
of bereavement. Crit. Care 26:336. doi: 10.1186/s13054-022-04216-5

World Health Organization (2019). International statistical classification of diseases 
and related health problems. 11th Edn.

https://doi.org/10.3389/fpsyg.2025.1548387
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1186/s12888-017-1286-2
https://doi.org/10.1186/s12888-017-1286-2
https://doi.org/10.1037/0022-006X.59.1.12
https://doi.org/10.1002/brb3.2694
https://doi.org/10.1016/j.janxdis.2023.102772
https://doi.org/10.1037/ccp0000884
https://doi.org/10.1016/j.jadr.2021.100140
https://doi.org/10.1002/da.22269
https://doi.org/10.1016/j.ejtd.2024.100435
https://doi.org/10.1016/j.comppsych.2021.152281
https://doi.org/10.1016/j.jad.2023.03.006
https://doi.org/10.1097/NPT.0000000000000187
https://doi.org/10.1016/j.jad.2017.01.030
https://doi.org/10.1186/1471-244X-14-106
https://doi.org/10.1111/acps.13520
https://doi.org/10.1016/j.beth.2013.04.009
https://doi.org/10.1007/s12144-021-02158-9
https://doi.org/10.1192/bjp.174.1.67
https://doi.org/10.1002/cpp.2342
https://doi.org/10.1891/0886-6708.VV-D-14-00026
https://doi.org/10.1001/jamapsychiatry.2024.3409
https://doi.org/10.3389/frvir.2022.1005774
https://doi.org/10.3402/ejpt.v6.27324
https://doi.org/10.1177/104973150101100302
https://doi.org/10.1192/pb.bp.114.047928
https://doi.org/10.3389/fpsyt.2022.880380
https://doi.org/10.1016/j.lanepe.2024.101152
https://doi.org/10.1080/20008198.2020.1829400
https://doi.org/10.3389/fpsyt.2018.00176
https://doi.org/10.1002/jts.20230
https://doi.org/10.1037/pas0000486
https://doi.org/10.1186/s13054-022-04216-5

	Case Report: Multi-modal motion-assisted memory desensitization and reconsolidation for traumatic grief (3MDR-TG)
	Introduction
	Method
	Setting
	Description of the 3MDR-TG protocol
	Measures
	Statistical analysis

	Case description
	Patient
	Clinical description of the therapy sessions
	Phase 1: preparation
	Phase 2: exposure
	Phase 3: revising cognitions and behavior
	Phase 4: identity and future

	Results
	Discussion
	Study strengths and limitations
	Clinical and research implications

	Conclusion

	References

