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Abstract

Virtual reality (VR)-based therapy has emerged as a potentially useful means to treat post-traumatic stress
disorder (PTSD), but randomized studies have been lacking for Service Members from Iraq or Afghanistan. This
study documents a small, randomized, controlled trial of VR-graded exposure therapy (VR-GET) versus treat-
ment as usual (TAU) for PTSD in Active Duty military personnel with combat-related PTSD. Success was
gauged according to whether treatment resulted in a 30 percent or greater improvement in the PTSD symptom
severity as assessed by the Clinician Administered PTSD Scale (CAPS) after 10 weeks of treatment. Seven of 10
participants improved by 30 percent or greater while in VR-GET, whereas only 1 of the 9 returning participants
in TAU showed similar improvement. This is a clinically and statistically significant result (;*=6.74, p<0.01,
relative risk 3.2). Participants in VR-GET improved an average of 35 points on the CAPS, whereas those in TAU
averaged a 9-point improvement (p <0.05). The results are limited by small size, lack of blinding, a single
therapist, and comparison to a relatively uncontrolled usual care condition, but did show VR-GET to be a safe

and effective treatment for combat-related PTSD.

Introduction

POST-TRAUMATIC STRESS DISORDER (PTSD) is a significant
problem in warriors returning from combat in Iraq and
Afghanistan. Reports have varied in regard to the exact per-
centage of Service Members affected,' but several studies have
documented the severity of this problem,> and events that
may predict its outcome.* A few single-group-design studies
have reported on treatments that may help Service Members to
recover from the disorder.>” However, despite the fact that
the wars have now been ongoing since 2001, and that by 2008
over 1.6 million American troops had deployed to Iraq and
Afghanistan,2 there has been only one randomized, controlled,
proof-of-concept study for Active Duty Service Members with
PTSD, and that was conducted in survivors of the September 11

attacks on the Pentagon.® Before this report, there were no
randomized trials for PTSD in Active Duty Service Members
who served in Iraq or Afghanistan. New treatment options are
clearly needed for service members with PTSD.

PTSD related to any war has long suffered a dearth of suc-
cessful clinical trials, possibly because of the difficulty in re-
cruiting Service Members into research trials.” Nevertheless, the
evidence obtained from PTSD due to traumatic exposures other
than combat has been used to benefit combat Veterans. Among
the therapies for PTSD as a whole, the modes of treatment
recognized as having the greatest amount of evidence in their
favor are exposure therapies.lo’11 Several randomized, con-
trolled trials have demonstrated the benefit of exposure therapy
in PTSD,'>'® and open label trials indicated that the same
approach can be successfully used to treat combat PTSD.®

1Depart’ment of Mental Health, Naval Medical Center San Diego, San Diego, California.

2Virtual Reality Medical Center, San Diego, California.

®Naval Center for Combat and Operational Stress Control, San Diego, California.

“National Centers for PTSD, Honolulu, Hawaii.

5Central Arkansas Veterans Healthcare System, Center for Mental Health Outcomes Research, Little Rock, Arkansas.
The views expressed in this article are those of the authors and do not necessarily reflect the opinions of The Navy, The Department of
Defense, the Veterans Administration, or any other US government agency.
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Exposure therapies were developed in the 1920s as a
means of treating phobias and other anxiety disorders. They
are based on the idea that confronting, rather than avoiding,
anxiety can help an individual to overcome anxiety. Exposure
therapies include flooding, implosion therapy, systematic
desensitization, prolonged exposure, and (according to
some), Eye Movement Desensitization and Reproc:essing.”’]5
Exposure techniques differ in terms of how fear is confronted,
for example, all at once (flooding) or in conjunction with re-
laxation techniques (systematic desensitization), and if ex-
posure is done as a component of a purely behavioral therapy
or part of mixed cognitive and behavioral treatment. The
most commonly studied exposure therapy for PTSD is Pro-
longed Exposure, a technique that is usually classified as a
cognitive behavioral therapy (CBT), and involves confronting
anxiety by talking about the traumatic event(s) in session
(imaginal exposure) and by confronting real-life reminders of
the trauma outside of session (in vivo exposure).

One of the newer refinements to exposure therapy is the
use of virtual reality (VR). VR-facilitated exposure therapy
has been used to facilitate treatment of specific phobias'®"”
and has recently emerged for the treatment of PTSD.'®'® VR
exposure therapy allows a participant to confront a feared
experience in a safe and controlled fashion.?® Studies indicate
that, for phobias, VR exposure therapy results in greater
improvements in anxiety levels than treatments with imagi-
nal exposure alone.!” Since that time, VR has been shown to
be of benefit to victims of motor vehicle accidents,??? 9-11-
2001 survivors,?® and Veterans of the War on Terror.'” Dif-
ferent studies have applied VR in different ways, and not all
studies have been successful, but a growing consensus sug-
gests that VR-based therapies are helpful.** Despite this
progress, randomized trials of VR-based therapies for PTSD
have been sparse.

In 2005, the Office of Naval Research funded several
studies of VR-based treatments for combat Veterans of Iraq/
Afghanistan. As part of this, the authors participated in a
treatment-development study®® aimed at designing and de-
veloping VR software and testing hardware, software, and
therapeutic methods that could potentially help Active Duty
Service Members with combat-related PTSD or VR-graded
exposure therapy (VR-GET).

VR-GET differs somewhat from that used previously for
PTSD.'® For example, rather than adding VR to a traditional
session of Prolonged Exposure,*® VR-GET combines graded
VR exposure with physiologic monitoring and skills training.
This is designed to allow a participant to more fully confront
and tolerate simulated memories and fears within the VR
environment. In this way, VR-GET is similar to Stress In-
oculation Training, another form of therapy that combines
skills training with exposure to overcome PTSD.'?

The theoretical advantage to the VR-GET approach is that
it may allow a patient who is unable to identify or talk about a
combat-related trauma to learn skills that can be applied to a
number of anxiety-provoking situations. In particular, pa-
tients are trained to recognize and control excessive auto-
nomic arousal and cognitive reactivity. This is intended to
allow them to more fully confront difficult memories, intru-
sive thoughts, and feelings during therapy, and to be
more fully engaged in their daily activities. As with other
approaches to exposure therapy for PTSD,*® VR-GET en-
courages engagement with, rather than avoidance of, trauma-
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related triggers. Initial uncontrolled case studies suggested
that VR-GET was a safe and effective treatment for combat-
related PTSD."

The next-stage study was to be a larger, multicenter, ran-
domized, controlled trial of VR-GET. The logistics of per-
forming this study within an Active Duty population turned
out to be more difficult than expected, and only a smaller trial
was completed. This article documents the outcome of that
small, randomized trial, and also discusses the unique issues
involved in attempting PTSD therapy trials in an Active Duty
military environment. We hypothesized that patients with
combat-related PTSD would be more likely to experience
clinically significant improvements in VR-GET than treat-
ment as usual (TAU).

Methods
Overview

This study was a randomized trial of VR-GET treatment
versus a wait-list control condition in which participants re-
ceived usual treatment for PTSD. All participants gave in-
formed consent to participate, and all procedures were
approved in advance by an Institutional Review Board.
Procedures were also reviewed by an independent medical
monitor. Due to an oversight, this clinical trial was not reg-
istered with clinicaltrials.gov until after the trial was com-
pleted. All treatment was conducted at U.S. Navy medical
facilities, and adhered to all federal and military guidelines
regarding the treatment of Service Members and of research
participants. Treatment success was based on the ability to
show a clinically meaningful improvement (30 percent or
greater reduction in PTSD symptoms on the Clinician Ad-
ministered PTSD Scale [CAPS]?) over the course of 10 weeks.

Study sites

The study was conducted at Naval Medical Center San
Diego (NMCSD) and Naval Hospital Camp Pendleton
(NHCP). NMCSD serves as the primary, mental-health treat-
ment facility for four Navy and two Marine bases in San Diego,
as well as the tertiary care and psychiatric hospitalization site
for Service Members in the Western United States and Pacific
Rim. Members of all branches of the US Armed Forces, as well
as their family members, receive care at NMCSD. NHCP is
located on the Marine Corps Base Camp Pendleton, which is
the largest Marine Corps base in the world. As is the case at
NMCSD, members of any branch of the Armed Forces are
eligible for treatment at NHCP, but as a practical matter, most
of the patient population consists of Marines and Sailors.

Study participants

Participants for the study were all Active Duty Service
Members who had been diagnosed by a military mental
health professional as having PTSD related to service in Iraq
or Afghanistan. Participants had to be willing and able to give
informed consent to participate. Participants were excluded if
they were actively suicidal, homicidal, or psychotic, or if they
had a diagnosis of alcohol dependence that did not show
signs of at least early remission. Participants could elect to
leave the study and receive traditional treatment for their
PTSD at any time. Participants were recruited by flyers pos-
ted at military bases and by contact with military mental
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health providers. Owing to their Active Duty Status, partici-
pants could not be paid or compensated for their contribution
to the study. In advance of taking part in evaluation for the
program, participants were made aware that under military
regulations, privacy could not be guaranteed in regard to the
result of the evaluation or treatment.

Participant assessment and randomization

Participants were screened by independent assessors to
determine eligibility and provided informed consent for
participation. They met with a licensed provider at the end of
the assessment to determine safety for study entry and confirm
a diagnosis of PTSD. Participants who met initial screening
criteria were further evaluated by the CAPS,” review of ex-
isting medical records, structured psychiatric interview (Mini
International Neuropsychiatric Interview),” and other assess-
ment instruments. Participants had to meet criteria for
PTSD within the past month on the Mini-International Neu-
ropsychiatric Interview (with symptoms rated over the last
month) and have a CAPS score of at least 40 (with symptoms
rated over the past week). Patients were to be excluded if they
had another condition that the therapist considered might
make it unsafe for the participant to enter VR-GET or tradi-
tional treatment for PTSD, but, as a practical matter, this
exclusion criteria never came into play. At the end of the
baseline assessment, qualified participants drew a slip of paper
out an envelope, which gave them an equal chance of receiving
either treatment condition. Ten participants were assigned to
VR-GET and an equal number to TAU. Neither the participant
nor the assessor was blinded to treatment condition in the
followup interview, but the assessor was independent of the
therapists who provided treatment. An appointment was set at
the completion of the initial assessment for the participant to be
re-assessed 10 weeks later, regardless of participation in
treatment. Participants also gave permission to review their
military medical records to determine the mental health
treatment they received. Participants who missed the post-
assessment were rescheduled for assessment. Although the
goal was always to get the participants in for reassessment as
close to 10 weeks after baseline as possible, re-assessment for
some did go out as far as 36 weeks past the intended date.

VR-GET treatment and VR equipment

Both the therapy methods and the VR equipment have
been described in detail earlier.”®* In brief, therapy was
conducted according to a treatment manual written for
the s’cudy,25 and which is available on the Web (www
navypsych.com). Therapy was conducted by a licensed
psychologist who had previously treated participants during
the treatment-development phase of the project.'®** Partici-
pants met with the therapist up to twice a week (this was the
planned therapeutic frequency, although due to work-related
issues, the session frequency was more typically once a week)
for up to 10 weeks. In the first session of treatment, the
therapist met with the participant, explained the rationale for
therapy, conducted an intake interview and trauma history,
and taught the participant aspects of meditation and atten-
tional control (noticing distractions, letting them go, and re-
focusing on the task at hand), in combination with autonomic
control using the J&J Engineering Biofeedback system. A re-
laxation CD was give to participants to practice with between
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sessions (Jon Cabot Zinn & Andrew Weil, Meditation for
Optimum Health, Sounds True, Boulder, CO). Attentional
and autonomic control training were reviewed in the second
session, and the participant was asked to practice these skills
during recall of his or her trauma. Additionally, during the
first two sessions, the participants were asked to discuss their
PTSD symptoms and they were asked to, “tell their stories
about their sentinel (i.e., most traumatic) events during their
combat tour or tours.” PTSD was discussed as a normal re-
sponse to an abnormal situation.

In the third session and beyond, the participant was ex-
posed to a VR simulation of Iraq or Afghanistan that approx-
imated the participant’s most salient traumatic experience.
Three-dimensional visual scenarios with relevant sounds of
wartime situations were viewed through a head mounted
display. Movement of the head mounted display and a joystick
controller allowed the participant to move about and interact
with the simulated world. The graphics’ quality was not
photo-realistic, but similar to what might be experienced in a
high-quality, modern video game. The therapist could vary the
intensity of combat-related sights and sounds within the sim-
ulation, and direct the patient to relevant scenarios, including a
base camp, battlefield, Iraqi marketplace, house-to-house
search, or a military convoy coming under attack. Depending
upon the patient reactivity (as determined by physiological
monitoring and Subjective Units of Distress), the stressfulness
of the experience was increased gradually by increasing the
realism and violence in the VR simulation while the participant
narrated parts of his or her traumatic experience. In each ses-
sion, the participant was monitored for the ability to face fear
and anxiety, and their ability to regain attentional control to
more fully tolerate the scenario. No specific cutoff was used for
either Subjective Units of Distress or physiologic reactivity.
Cognitive restructuring was conducted at the end of each
session, and participants were consistently monitored for sui-
cidal thinking or other dangerous outcomes.

Participants who were assigned to the VR-GET condition
were asked not to engage in any other form of individual
psychotherapy, although they could continue in psycho-
therapy groups and in psychiatric medication management.

TAU condition

Participants assigned to TAU could receive any of the
regular services available at NMCSD and NHCP. These fa-
cilities offer a full spectrum of PTSD treatment, including
prolonged exposure, cognitive processing therapy, Eye
Movement Desensitization and Reprocessing, group therapy,
psychiatric medication management, substance rehab, inpa-
tient services, or a combination of these. As a practical matter,
TAU patients who engaged in therapy likely received com-
bination approaches that, as part of routine clinical practice,
did not adhere strictly to a particular treatment protocol. For
this reason it was not possible to identify the specific mode of
therapy that a patient received. Rather, only the total number
of mental health visits was tracked. This was determined by
review of the participants’ electronic, military medical record.

Primary outcome measure

The goal of the study was to identify which treatment re-
sulted in a greater percentage of individuals with a clinically
meaningful reduction in PTSD. This was determined by
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examining differences in CAPS scores at initial assessment
and then at the post-treatment assessment in VR-GET versus
TAU. The CAPS is a rating scale for PTSD that corresponds
with the 17 symptoms of PTSD listed in DSM-IV. Each of
these symptoms is rated for frequency and severity by an
independent rater who performs a trauma interview with the
participant. The CAPS can be rated over a variety of time
periods, and, in this study, a 1-week period of symptoms was
rated. The CAPS takes about 45min to administer. All
CAPS raters in this study had received prior training in this
method and had regular checks for inter-rater reliability. In 30
co-rated assessments the inter-rater Pearson correlation was
0.97. Scores on the CAPS can range from 0 to 136, with scores
above 40 considered clinically significant for PTSD.*
An improvement of 30 percent or greater on the CAPS is
considered a clinically significant change.*

Statistical analysis

Participants were classified according to if they did or did
not have a 30 percent or greater reduction in their PTSD
symptoms based on the CAPS.* Proportion of responders in
VR-GET versus TAU was compared by chi-square, with
Yates correction. Relative risk and 95 % confidence interval
were calculated using the approximation of Katz.

For demographic information, categorical variables were
compared by Fisher exact test, and continuous variables were
compared by Student’s t-test. Student’s t-tests were used to
compare the number of weeks to followup, and the total
number of mental health encounters. As a back up to the
primary, chi-square analysis, repeated measures analysis of
variance was used to examine Group x Time changes in CAPS
scores.

Results
Participant participation

Twenty participants met inclusion criteria for the study. Of
these, 10 were randomly assigned to VR-GET and 10 to TAU.
Demographics were generally similar at baseline (Table 1).
All participants participated in treatment, with TAU partici-
pants averaging just under 14 visits in 10 weeks, and VR-GET
participants receiving, on average, just over 11 total mental
health visits, about 8 of which were actually for VR-GET
treatments (Table 1). Post-treatment assessment often did
occur at exactly the 10-week mark as was initially intended;
however, all but one participant (who was in the TAU group)
did eventually return to complete a post-treatment assess-
ment (Table 1). The one participant who failed to return for
post-treatment assessment did not fall outside of the 95 %
interval on any measured score at baseline. We were not able
to definitively determine why this participant did not return,
but it is believed that he had left the military and moved. To
our knowledge, no participants left the study due to adverse
events, and no participant had worsening of symptoms to the
point that hospitalization or other emergency intervention
was needed. None of the VR-GET participants were unable to
tolerate the VR environment.

Response to treatment

All 10 participants who participated in VR-GET were as-
sessed with the CAPS at the postassessment. Seven (70 percent)
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TABLE 1. DEMOGRAPHIC VARIABLES AT BASELINE
AND AMOUNT OF TREATMENT OVER 10 WEEKS

VR TAU

Mean  Range  Mean  Range
N 10 NA 10 NA
Age 28 2243 288 2145
Male gender 90% NA  100% NA
Navy 60% NA 30% NA
Enlisted 100%  NA 90% NA
Failed previous treatment ~ 80% NA 90% NA
On Meds 90% NA 90% NA
Prior Deployments 3.3 1-8 1.4 1-3
#Mental Health Sessions 3.5 1-7 13.8  3-38

(not including VR)

# Sessions VR 8.8 4-20 NA
#Weeks to postassessment  13.6  10-22 169 1046

“Failed previous treatment” indicates that the individual contin-
ued to meet entry criteria for the study (PTSD by MINI and CAPS
>40) despite at least 10 weeks of previous therapy or psychiatric
medication intervention. The number of mental health sessions was
determined by record review from the participants’ electronic,
military medical record. Any visits to mental health or deployment
health psychology clinics were counted regardless of the type of
visit. Primary care and other general medical visits were not
included. Visits to mental health providers that may have occurred
outside the military medical system were not included.

VR, virtual reality; PTSD, post-traumatic stress disorder; TAU,
treatment as usual; CAPS, Clinician Administered PTSD Scale; MINI,
Mini-International Neuropsychiatric Interview; NA, not applicable.

of these showed a 30 percent or greater improvement in the
CAPS. Of the 10 participants who received TAU, 1 did not
return to complete a CAPS at postassessment. One (11.1 per-
cent) of the 9 returning participants receiving TAU showed
>30 percent improvement on the CAPS. Chi-square for the
treatment response comparison between VR-GET and TAU
was 6.74, p <0.01. With Yates correction X2:4.54, p<0.05,
relative risk was 3.21, with 95 % confidence interval 1.18 to 8.72.

Participants in both VR-GET and TAU showed a wide
variation in their overall response to treatment (Table 2).
Two-way analysis of variance showed a significant effect of
time (pre- vs. post-treatment, p <0.001), but not group
(p>0.05). There was a significant time-by-group interaction
(p<0.05).

There was no significant difference between VR-GET and
TAU mean CAPS score before or after treatment (Table 2), but
there was a significant difference in the mean CAPS change
score over the course of treatment (35.4 vs. 9.4, p <0.05).

Discussion

This study documents a randomized, controlled trial of a
VR-GET for combat PTSD, and the first randomized trial of
any sort for combat PTSD in Active Duty Service Members
who served in combat operations in Operation Iraqi Freedom
(Iraq) or Operation Enduring Freedom (Afghanistan). Results
indicate that 70 percent of participants who received VR-GET
showed a clinically significant (>30 percent) improvement in
their PTSD symptoms after 10 weeks of treatment. This was a
significantly (p < 0.05) greater percentage than the 12.5 per-
cent of participants who showed clinically significant re-
sponses in usual treatment.
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TABLE 2. TRAUMA, SYMPTOMS, AND TREATMENT RESPONSE FOR EACH PARTICIPANT

Index Duration of ~ Pretreatment — Post-treatment Point % Weeks between
trauma symptoms CAPS CAPS change  improved assessments
VR-GET
Shot 8 months 68 7 61 90% 11
+ Ambush 3 years 83 11 72 87% 10
Ambush 3 years 70 11 59 84% 20
IED blast 4 years 49 9 40 82% 24
Mortar attack 3 years 96 54 42 44% 16
Suicide bomber 1 year 87 54 33 38% 11
IED blast 1 year 87 57 30 34% 12
Firefight 6 months 100 87 13 13% 15
Mortar attack 1 year 113 103 10 9% 11
Military medical trauma 2 years 82 88 —6 —7% 11
Mean 83.5 48.1 35.4 47.3% 141
SD 18.1 36.9 247 36.2% 4.7
SEM 5.7 11.7 7.8 11.5% 15
TAU
IED blast 2 years 76 0 76 100% 46
Close combat 3 years 73 60 13 18% 15
IED blast 5 months 78 67 11 14% 21
IED blast 1 year 72 63 9 13% 11
Fire fight 1 year 74 67 7 9% 11
Suicide bomber 3 years 115 119 —4 —3% 18
Fire fight 2 years 72 78 —6 —8% 11
Civilian casualties 3 years 91 101 —-10 —11% 10
Civilian causalities 2 years 85 96 —11 —13% 10
Bridge collapse 9 months 92 N/A N/A N/A Dropout
Mean 82.8 72.3 9.4 13.1% 17.0
SD 13.6 33.8 26.6 34.6% 11.6
SEM 4.5 11.3 8.9 11.5% 3.9

Positive numbers for change indicate improvement. Subjects are ordered according to % improvement. +indicates the one, female

participant in the study.
GET, graded exposure therapy.

The response rates seen here are similar to those reported
in previous, single-group design studies that have investi-
gated VR-based therapies,7'29 as well as for other forms of
exposure therapy for PTSD."> An Institute of Medicine review
concluded that generally speaking therapies based on expo-
sure models have the greatest degree of evidence supporting
their use in treating PTSD.'® However, direct comparisons of
treatment effectiveness between noncombat and combat
PTSD are difficult to make. The Institute of Medicine also
concluded that insufficient evidence existed to determine if
combat PTSD did or did not respond in the same way as
when the disorder was caused by other means.'® Other
studies suggest that combat PTSD is indeed more complex
and difficult to treat.’! Some treatments, such as selective
serotonin reuptake inhibitors, which demonstrated efficacy in
noncombat, have often failed to demonstrate clear efficacy in
combat Veterans.”> As shown in Table 1, most participants
in this study were being prescribed psychotropic medications
and had failed at least one previous treatment trial. Therefore,
these results were obtained in a sample with documented
treatment resistance.

The specific treatment applied here used VR simulation to
allow Service Members to challenge their wartime fears and
anxiety in a safe and interactive environment. The theoretical
advantages to this method are that it allows a greater degree
of control over the manner in which anxiety-producing

situations are confronted compared to imaginal or in vivo
exposure. Physiologic monitoring and arousal control train-
ing were used to enhance the tolerability and monitoring for
safe levels of arousal.

Whereas definitively determining what specific compo-
nents of therapy are essential to outcome is beyond the scope
of this study, it is important to note that a feared potential
consequence of VR treatment did not happen. No one in this
study became significantly worse after VR-GET treatment.
Further, no one had to stop a VR session due to discomfort
caused by the equipment (cybersickness). In general, this is in
line with other previous studies of VR, which have found that
under the proper supervision of a trained therapist, the sim-
ulated trauma is tolerable to even severely traumatized pa-
tients.>® Overall, this study adds to the literature supporting
the idea that VR is an effective treatment for anxiety disor-
ders.'® It also suggests that VR-GET may be an effective
treatment for combat-related PTSD.

Although these initial results are promising, the study
conducted here was limited in a number of ways. It was
small, not blinded, had a single therapist, did not include
protocol-adherence measures, used a control group that al-
lowed for a wide variety of possible treatments, and did not
include long-term followup. The followup period did turn
out to be much longer than initially intended, as many
participants did not return at the 10-week mark. Some
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participants in the TAU condition went out as far as 46 weeks
before returning for their re-assessment. It is unclear how the
difference in followup period affected the overall results.
Presumably, a longer followup interval would have allowed
for more treatment and greater recovery, but is also possible
that participants tended to return at the point at which they
wanted to ask for additional help. Overall, the difference in
followup times between the groups was not statistically sig-
nificant. However, for an individual participant, a nonstan-
dard followup time may have influenced results.

This study was originally conceived as a much larger
treatment trial, but difficulties with recruiting and perform-
ing therapy required the formation of more modest goals.
Active Duty populations present a particular challenge to
research. This is reflected in the fact that, despite extensive
funding efforts aimed at the issue, few studies for treatment
in this population have been published. Those studies that
have been published are often plagued by low sample sizes,®
high dropout rates,” and the issue of mental health stigma in
the military.* In general and especially at a time of war, Ac-
tive Duty Service Members are in a constant state of flux
(changing duty stations, changing duties at their current duty
station, changing leadership, etc.), which adds to the chal-
lenge of recruitment and retention in research studies. Also,
the Active Duty participants cannot be reimbursed for the
time they participate in the research study.

Another barrier to recruiting Active Duty Service Members
to participate in an intervention study includes their access to
free medical care, making it unlikely they will volunteer if they
may be randomized to a treatment that is perceived as being
less than optimal treatment. In fact, an earlier design of this
study had control group participants assigned to a CBT group;
however, that design failed because so few participants were
willing to participate. Of the few who did, none who were
assigned to the CBT group control attended the CBT sessions.
Taking time to establish relationships with providers, com-
manders, and potential participants eventually allowed a
treatment population to be recruited. We also changed the
TAU group to a wait list control so that participants who came
in specifically seeking VR-GET knew they would eventually be
offered the treatment of their choice (i.e., VR-GET).

Scientifically, TAU is a less-than-ideal control group be-
cause of the extreme variability in what may be included in
usual treatment. Practically, however, the TAU control was
acceptable to Service Members and their commanders. The
study was conducted at facilities where providers are trained
in all modalities of treatment recommended by Department
of Defense and Veterans Affairs guidelines."' This would
include Prolonged Exposure Therapy, Eye Movement De-
sensitization and Reprocessing, Cognitive Processing Ther-
apy, and pharmacology for PTSD. Presumably, however, by
the time Service Members arrive at a research study, they
have likely already failed some form of traditional treatment
and may not wish to participate in what is already available.
Interestingly, all participants in the TAU group here did come
to some form of mental health treatment (Table 1), although
the number of visits did vary widely, as did the response to
treatment.

Since we did not control what was done in the TAU group,
this study should not be taken to mean that VR-GET is supe-
rior to any other specific form of treatment. We are aware of
only one randomized comparison of VR versus another spe-
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cific treatment for PTSD, a trial of 11 Vietham Veterans that
compared VR Exposure to Presence Centered Therapy. This
trial was not able to detect statistically significant differences,
likely due to low power.>* Likewise, a nonrandomized clinical
comparison in Service Members who received exposure ther-
apy with or without VR failed to show statistically significant
differences between the treatments.’® However, that study was
both underpowered and presented an unusual situation since
the treatment was actually done in Iraq. TAU is a higher level
of care than a wait-list control without treatment, which has
been used as comparison group in many trials of PTSD, but
further work will be needed to see if VR therapies are really
superior to other, specific interventions.

Followup in this study was limited. Other single-group
studies of VR-based therapies for PTSD have indicated that
symptom improvements persist or continue for at least 3
months.” Longer-term followups are clearly needed. Also
needed is information on the practical implications of im-
provements in PTSD symptoms. Many times, an improve-
ment in symptoms may mean that a Service Member is
eligible to deploy again to a combat zone. Even for those who
are exiting the service, an improvement may mean a lower
disability rating and thus a potential reduction in future in-
come. Careful monitoring is needed to make sure that treat-
ments that improve symptoms of PTSD also improve the
overall health and lives of Service Members.

Conclusions

The findings here indicated that Service Members with
PTSD related to service in Iraq or Afghanistan were more
likely to improve if they received VR-GET than if they re-
ceived TAU. Like most aspects of mental health, a one-size-
fits-all approach is unlikely to emerge. Future work should
determine which approaches work best for which patients. In
the meantime, VR-GET may present one avenue by which
some Service Members with PTSD may be offered relief.
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