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Introduction: Research examining the prevention of Posttraumatic Stress Disorder (PTSD) has shown that selective treatments to those with high symptom levels, using trauma focused CBT are relatively successful in reducing symptoms and preventing chronic PTSD. However, uptake of these early treatments is often low. This study aimed to provide an internet based Virtual Reality treatment to overcome some of these barriers to early treatment.
Method: The study received IRB approval from Hadassah Hospital (HMO 0056-013); its ClinicalTrials.gov identifier is NCT01760213. Recent survivors of motor vehicle accidents (N = 1,500) were assessed by telephone and online questionnaires. Patients meeting study criteria were randomly assigned to a Virtual Reality internet-based trauma-focused cognitive behavioral therapy (CBT) or waitlist control.
Results: the majority of subjects recruited did not meet study criteria or were unwilling to participate. 14 subjects were randomly assigned to treatment or waitlist control. Results indicate that both groups show a decline in PTSD symptoms at follow up, with no significant differences between groups.
Discussion: prevention of PTSD is a challenging goal, and internet-based interventions may play a role in this. The current study was not able to recruit sufficient participants to draw conclusions regarding the efficacy of the treatment. Proving services via the internet may not reduce barriers to care in this population.
Clinical Trial Registration: https://clinicaltrials.gov/ct2/show/NCT01760213?term=Freedman&cond=PTSD&cntry=IL&draw=2&rank=2, identifier NCT01760213.
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1 INTRODUCTION
Posttraumatic stress disorder (PTSD) is unique in psychiatry in that it has a known starting point (exposure to a traumatic event) and its development has been well described (Shalev et al., 1996). This literature indicates that whilst the majority of exposed individuals will express symptoms of distress in the immediate aftermath of an event, these will wane over time. This natural recovery means that up to 80% of these exposed to a traumatic event will not develop PTSD (Kashdan and Kane, 2011).
Since most natural recovery takes place close to the event, it seems likely that this time period represents a window of opportunity, where interventions may be more successful. Early interventions for PTSD thus are an attempt to prevent the development of the disorder. Prevention methods are important since treatment for chronic PTSD is not helpful for everyone. Recommended treatments for PTSD include EMDR, cognitive processing therapy and exposure-based therapy (Lewis et al., 2020). All these interventions reduce PTSD levels in approximately 60–70% of patients. However, barriers to treatment remain, since many patients do not come for treatment, or dropout of treatment early. This combined with those who do not respond to treatment, means that a substantial proportion of people with PTSD do not recover (Hoge et al., 2004; Shalev et al., 2011).
Similar barriers to treatment are relevant for PTSD prevention and in order to attempt to overcome these, it is important to examine non-traditional methods of treatment delivery, for instance delivering treatment via an alternative platform (Kazdin and Blase, 2011). Internet based treatments for PTSD include a range of formats, from completely self-guided online treatments through mixed online and therapist assisted interventions to therapist/patient meeting weekly online. A recent meta-analysis concludes that there is emerging evidence for therapist guided internet treatments, showing it to be superior to waitlist (Lewis et al., 2019). However, little data exists, and the results regarding long term outcome are less positive.
An additional barrier to treatment for PTSD within exposure-based therapies regards the challenge to the patient in reconstructing the narrative of the traumatic event, and exposure to the reminders of the event. In certain circumstances it can be hard to carry out in vivo exposures, for instance when treating a patient with PTSD following a car crash in a snowstorm, when snow falls in the area only once every few years. Several studies have shown the conducting exposure using virtual reality is effective and helpful (Rothbaum et al., 2010). However, as far as these authors are aware, early interventions have not included VR, and until now, Virtual Reality treatment has taken place in the traditional setting of the therapist’s office.
The aim of this randomized controlled study was to examine the effectiveness and efficacy of an internet-based Virtual Reality treatment for preventing PTSD, as compared to a non-treatment control group. The intervention, Internet-Virtual Reality (i-VR), was specifically designed as an intervention for PTSD that combines a Virtual Reality environment that can be accessed via the Internet. The five-session intervention included evidence-based components for PTSD, such as breathing retraining, exposure and cognitive restructuring.
The study used a non-treatment control group since prevention methods need to be more effective than natural recovery. Additionally, only patients with a high likelihood of developing PTSD were included, since previous studies has shown that preventative methods work best with this population.
2 MATERIALS AND METHODS
2.1 Participants
Adult patients, aged 18–65 who arrived at a Level I Emergency Room following a motor vehicle accident (MVA) were recruited to the study. Inclusion criteria included PTSD symptoms (apart from the time criteria) 2 weeks post trauma and ability to give informed consent. Exclusion criteria included suffering from, or have suffered from in the past, bipolar disorder, psychotic disorder or substance abuse; suffering from chronic PTSD; loss of consciousness on arrival to the ER; suffering from another Axis I anxiety disorder that requires immediate treatment; and suicide risk.
2.2 Study design
In this randomized controlled trial, patients were randomized to one of two conditions. The first was the i-VR treatment, consisting of five sessions; the second was waitlist control. The study received IRB approval from Hadassah Hospital (HMO 0056-013); its ClinicalTrials.gov identifier is NCT01760213. Patients signed informed consent, and were able to leave the study at any point. Patients still symptomatic at the end of the research were referred to the Outpatient Psychiatry Department, Hadassah Hospital. The Internet environment ensured patient confidentiality. All data was stored with subject numbers only, without identifying data.
2.3 Intervention
The treatment protocol consisted of five sessions. All interventions described were available in multi-formats: the therapist’s verbal explanation, a written text that appears in the ‘therapy room’, animation of examples and metaphors used, video clips, and Virtual Reality scenarios. All these were available between sessions for the patient to use. In the initial session, the therapist built rapport with the patient, provided education regarding both common reactions following traumatic events, and the therapy, and agreed a problem list. At the end of the session the therapist taught the patient anxiety reducing breathing retraining. In session II, the rationale for in vivo exposure was given-the patient learnt why fear reduces when we expose ourselves to avoided, although safe, stimuli. The therapist and patient then built a hierarchy of avoided situations. One situation was chosen, and the patient carried out exposure using the library of images and media components that are stored in the i-VR Argaman environment. The therapist and patient monitored SUDS ratings. The patient continued this exposure task in the i-VR Argaman space as homework. In the third and fourth sessions, the rationale for building a trauma narrative was given, and the patient narrated the trauma using the Virtual Reality components of the environment. This included two scenes, showing a car crash from above and from the first-person perspective. In session IV the patient was also introduced to the importance of thoughts and the therapist showed the patient how to record their thoughts. In the final session, the patient and therapist worked on thought challenging, discussed the intervention, identified areas that the patient should continue to work on, and discussed techniques for relapse prevention (Figures 1–3).
[image: Figure 1]FIGURE 1 | The iVR System.
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2.4 Procedure
The telephone interview team called suitable ER patients within 2 weeks of their traumatic event, and an initial telephone assessment determined whether the individual met study criteria. After receiving verbal informed consent, participants were given the details of a secure internet site, where they were asked to fill out questionnaires including the PCL-5 assessing PTSD symptoms. Subjects with a PCL-5 score greater than 33 or K6 over five were invited for a second telephone assessment. During this assessment, the patient was assessed with the SCID I and CAPS-5. Patients who fulfilled the inclusion criteria were invited to join the randomized controlled trial. Subjects who entered the trial received a detailed description of the study, and if interested in participating, they signed informed consent. All clinical interviews were carried out by the telephone interview team, who remained blind to treatment condition.
Patients were randomly assigned by computer to one of the two treatment arms. Patients in the Waitlist condition filled out questionnaires via the secure internet site once a week. These were checked by a team member dedicated to this task, who was able to contact these patients should a specific need arrive. Patients in the i-VR arm received a laptop computer for the duration of the treatment, with the i-VR Argaman program loaded on. They received training in how to access it, and a time for the first i-VR session was made. The five i-VR sessions were carried out by experienced CBT therapists, all of whom were trained in TF-CBT, had extensive experience in protocol driven research trials, and received weekly supervision from SF.
Follow up assessment was conducted by the telephone interview team in clinical telephone interviews, 2 weeks following the end of treatment, and again 6, and 12 months later (CONSORT diagram).
2.5 Research tools
2.5.1 Self-report questionnaires (these were administered via a secure internet site)
K6: (Mewton et al., 2015): This is a six-item questionnaire designed to assess levels of non-specific distress. A cut-off score of five indicates moderate mental distress (Prochaska et al., 2012).
PCL-5 (Blevins et al., 2015) This is a 20-item self-report questionnaire, assessing PTSD symptoms according to DSM 5 (American Psychiatric Association, 2013). A cut off score of 33 indicates probable PTSD.
2.5.2 Clinical interviews
Patients were assessed by telephone, before treatment and after treatment, and 6, and 12 months following the end of treatment. These interviews were carried out by trained psychologists, who remained blind to treatment condition. The following instruments were used:
SCID I: The Structured Clinical Interview for DSM-IV (First and Gibbon, 2004) is used to evaluate the current and lifetime presence or absence of Axis I disorders. The Hebrew version (Shalev et al., 1996) has been used in many studies. The SCID is considered to be the gold standard when evaluating Axis I Disorders.
CAPS 5: The Clinicians’ Administered PTSD Scale (CAPS 5, (Weathers et al., 2018), is a 30 item semi-structured interview that confers a diagnosis of PTSD according to DSM 5 (American Psychiatric Association, 2013) and a continuous measure of PTSD symptoms’ frequency and intensity.
3 RESULTS
3.1 Recruitment
As can been see in the CONSORT diagram (Figure 4), over 2000 patients who came to the Emergency Room following a motor vehicle accident were identified as potential subject. The research team were able to carry out the first telephone interview with 1,500 (65%).
[image: Figure 4]FIGURE 4 | CONSORT diagram.
3.2 Telephone interview I
Figure 5 illustrates the outcome of the telephone call with these subjects: 249 (16.6%) did not have any symptoms of PTSD and therefore were not followed up further. 729 subjects (48.6%) met other exclusion criteria: 424 (28.3%) did not speak Hebrew fluently, 120 (0.08%) did not have access to email, 185 (12.3%) were soldiers. A further 182 subjects (12%) did not want to participate in the research. A total of n = 335 (22.3%) were symptomatic and fit inclusion criteria. A link to the online questionnaires was sent to all these subjects.
[image: Figure 5]FIGURE 5 | Telephone interview I.
3.3 Online assessment (within 3 weeks of the traumatic event)
Subjects who met study criteria were given a link to a secure internet site where there was a link to answer questionnaires. Each subject (n = 335) who was given the link to the online questionnaires was also given up to three reminders to answer them, in the 2 weeks following the telephone interview. 196 subjects (58.5%) did not fill in the online questionnaires. 139 subjects (41.4%) filled out the PCL5.
3.4 Telephone interview II
91 subjects were invited to a clinical interview. n = 41 (41.8%) declined to participate. Of those who did participate (n = 57, 58.2%), 33 (57.9%) did not meet criterion for PTSD. Three patients had PTSD related to a prior event. 21 subjects (36.8%) had PTSD. At the beginning of the study, six patients were not randomized—one dropped out before randomization, two were referred elsewhere for longer term treatment, and three were treated by iVR as pilot patients.
3.5 Treatment in the RCT
Fourteen subjects were randomized to the two arms of the study: seven to the control group, and seven to the intervention group. The control group were contacted by a member of the research team and completed weekly online questionnaires. The treatment group received the intervention as described above.
3.6 Follow up
All subjects completed a post treatment clinical assessment. As can be seen in the CONSORT diagram, few subjects came to follow up assessments, these are therefore not reported here. A repeated analysis of variance, examining CAPS total scores at time 1 (pre treatment) and time 2 (post treatment) show a significant effect of Time [F (8) = 9.35, p < 0.05] but no significant effect of group [F (8) = 0.001, ns] (Figure 6).
[image: Figure 6]FIGURE 6 | Changes in PTSD symptoms, pre and post treatment.
4 DISCUSSION
This study aimed to examine the feasibility and effectiveness of an internet based Virtual Reality treatment to prevent PTSD. As far as these authors are aware, this is the first time VR treatment for PTSD has been delivered remotely.
The results indicate that internet based VR treatment is acceptable: only one patient did not complete all five sessions, and none dropped out. This is very unusual for a treatment for PTSD, where conventional treatment can be rejected by as many as 40% of recruited subjects (Shalev et al., 2012).
One major challenge for treatment that attempts to prevent PTSD is that they have to be shown to be better than natural recovery (Freedman, 2019). In this study, both waitlist control and the iVR treatment led to significantly lower levels of PTSD. There were no significant differences between the groups, probably as a result of the small numbers of patients treated. Since the trend is in the right direction, this system needs to be further examined in a larger population, as well as with patients suffering from chronic PTSD. These results are similar to the only other study that has examined internet-based treatment for the prevention of PTSD (Mouthaan et al., 2013).
The small subject numbers can be attributed to a number of factors. Firstly, almost 13% of subjects initially contacted either had no email or internet-based interaction, and so were automatically disqualified from participating in the study, or were not interested in participating. Comparable trials with the same population for a non internet based intervention had significantly greater uptake. Secondly, when offering an internet-based intervention, we were anxious to exclude subjects who were not comfortable with using technology. As a result, we included an extra recruitment stage of online questionnaires. This was intended to identify those subjects who could not manage or want to participate in an internet-based project. We anticipated a relatively small percentage of subjects would not participate in this stage. The results of this study show unequivocally that these initial assumptions were incorrect: almost 60% of those sent a link to the online questionnaires did not fill them out. These data were unexpected and had the unfortunate result of reducing our potential pool of patients. However, these data are of utmost importance, since they indicate that therapy using the internet is not that acceptable in this population. Since this platform was expected to overcome barriers to treatment, it is important to note that this does not appear to be the case. Similar results have been found elsewhere, e.g., a large study in Australia (n> 7,000) showing 25% acceptance levels for an internet based intervention (Titov et al., 2015).
It is important to note, however, that this extra stage designed to identify those subjects who were suitable for internet-based intervention, was extremely effective. No subject dropped out at the stage of randomization. In most randomized controlled trials, including previous studies carried out on this population, a significant percentage of patients (up to 30%) decline treatment at this stage. In addition, only one patient did not complete all five sessions. This indicates that the recruitment strategy was successful in identifying patients who were suitable for this intervention.
This study succeeded in recruiting 1,050 potential patients, the iVR system is acceptable and works well. iVR treatment results in a reduction in PTSD symptoms. However, more work needs to be carried out regarding the acceptability of internet-based systems for intervention for psychological disorders, and further research is needed to examine the effectiveness of iVR versus other types of therapy or natural recovery.
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