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ABSTRACT: Recent research suggests that virtual reality (VR) enhanced
exposure therapy may enhance the efficacy of treatment through increasing patient engagement in the exposure. This study evaluated the use of
VR in the treatment of PTSD following the WTC attack of September
11, 2001. Individuals in a 14 session VR-enhanced treatment (n=9) were
compared to a waitlist (WL) control group (n=8). ANOVA showed a significant interaction of time by group (p<.01) with a large effect size of
1.53. The VR group showed significantly greater post-treatment decline
in CAPS scores compared to the WL. Our preliminary data suggests that
VR is an effective tool for enhancing exposure therapy for both civilians
and disaster workers who suffer from PTSD.
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The efficacy of exposure therapy for the treatment of posttraumatic stress
disorder (PTSD) has been established in multiple studies.1 However, the inability of some patients to emotionally engage in this type of therapy remains
a challenge to its effectiveness.2 Recent research suggests that virtual reality
(VR) enhanced exposure therapy may facilitate emotional engagement and,
therefore, enhance the efficacy of exposure therapy.3
The goal of this pilot study is to evaluate the use of VR in the treatment of
PTSD following the WTC attack of September 11, 2001. Participants were evaluated with widely used well-validated clinical interviews, including the CAPS,
the SCID, a trauma history interview, and self-report measures. Those with
PTSD were offered a 14-session weekly treatment that used VR technology
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as a tool to enhance exposure therapy. The WTC virtual environment was
constructed to allow for a graded hierarchical exposure to the stimuli in the
world, with scenes ranging from a plane flying past the towers, to the entire
reenactment of the events of 9/11 with two planes crashing and the towers
collapsing.
Those in the VR treatment (n = 9) were compared to a waitlist control group
(n = 11). Participants were mostly middle-aged male disaster workers. Notably,
6 of the 9 VR participants had failed to improve with imaginal exposure therapy and still suffered from PTSD with a mean baseline CAPS score of 78.0
(SD = 24.0) before the VR treatment was initiated. ANOVA showed a
significant interaction of time by group (P<0.05). Post-hoc t-tests showed
that CAPS scores revealed a substantial decrease in the VR group (t = 3.32,
P = 0.01), but no significant decrease in the WL group (t = − 0.64, P =
0.5). The between group (VR verses WL) posttreatment effect size was large
at 1.53. All 5 of the 8 VR subjects who had received prior treatment for PTSD
showed >25% reduction in CAPS scores post treatment, 5 of 8 subjects in the
VR group no longer met criteria for PTSD, while all 8 subjects in the waitlist
condition still met criteria for PTSD (chi square = 7.3, df = 1, P < 0.01).
Our preliminary data suggest that VR is an effective tool for enhancing exposure therapy for both civilians and disaster workers who suffer from PTSD and
may be most useful for those patients who cannot engage in imaginal exposure
therapy. It is notable that a standardized virtual WTC trauma environment was
effective in emotionally engaging individuals with greatly varying exposure
and experiences.
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