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stress disorder



PTSD Treatment

! There is strong empirical evidence of the efficacy of exposure 
techniques  for PTSD 

! The aim of exposure is to evoke the stressful event and to work 
on processing the emotions it evokes.

! Despite these encouraging results, exposure appears to be 
under-utilized in clinical practice. 

! Only a small minority (17%) of a sample of 852 psychologists 
used exposure to treat PTSD (Becker, Zayfert & Anderson, 2004).



Problems

! Avoidance is a central feature of PTSD, the need to confront 
the trauma is a significant challenge for these patients. 

! They may refuse to recall the traumatic event as well as 
situations, objects, or people that remind them of it. 

! Some patients are able to think about their trauma, but are 
emotionally detached from the experience, resulting in poor 
treatment outcomes.

! The poor ability to imagine is another dissuasive factor for using 
imaginal exposure. 

! Some individuals don’t want to confront their trauma memories 
because they find this task too aversive.



VR PTSD Treatment
! VR can help to overcome these limitations 

exposing the patient to the traumatic 
virtual event may prevent cognitive 
avoidance and therefore enhance 
emotional engagement, essential issue in 
the efficacy of exposure. 

Positive findings of using this technology:

! Vietnam veterans (Rothbaum, et al 2001)

! September 11th victims (Difede &  
Hoffman, 2002).

! And the new studies are presented today
in this symposium



VR PTSD treatment

! In these studies the approach is to simulate with high realism the 
traumatic events

! Although this can be an important aim, we think that a possible limitation 
of this approach is that it could be difficult to reach all patients. 

! VR exposure treatments have been addressed to very specific 
populations (Vietnam veterans and September 11th victims), and the 
virtual scenario was very similar for all patients. 

BUT if we want to treat different trauma populations (Vietnam or Iraq war,
rape, terrorism or tsunami victims, sexual abuse situations, pathological 
grief, etc.), we need: 

- - many different virtual environments
- - or more flexible (adaptable) virtual scenarios that can evoke different 

stressful events. 
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Medical Image
Computing
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EMMA Project

“ENGAGING MEDIA FOR MENTAL HEALTH APPLICATIONS”



EMMA Project
EMMA’s room objectives

! To examine the possibility of using new technologies (VR) 
with the aim of treating emotions from a different 
perspective than the traditional one.

! To try to show in a physical way the personal meanings 
and the emotions associated to those meanings and to 
examine to which extent this strategy helps the person in 
the process of change. 

! The purpose is to create a series of “experiences” in 
therapy that can be used to activate, correct, structure, and 
restructure previous life experiences.



EMMA’S ROOM: AN “OPEN VR SYSTEM”

- PURPOSE: In this space the user can remember and re-live past experiences.
- MODELLED: as a big hall with circular shape, with no walls, so the outer 
environment can be visualized.



EMMA’S ROOM: AN “OPEN VR SYSTEM”

Types of elements:
3D objects.
Videos.
Images.
Sounds
Music.
Colours.

The database screen

The LIVING BOOK
• Elements can be copied to the living 

book from the database screen or from 
an environment object holder.

• Titles to the different chapters can be 
added.

• Purpose: to help the user to re-live the 
past as it happens with family 
photographs and home videos.



EMMA’S ROOM: AN “OPEN VR SYSTEM”

DYNAMIC CHANGES OF THE ENVIRONMENT: EMMA’s room has available 
different ‘landscapes’. 

It is possible to include modifications in the scenario and to graduate the 
intensity of these modifications in order to reflect the changes in the 
participants’ mood states. 

It is possible to modify the environment according to the time. That means 
that we can establish day or night in each scenario.

Also,Several effects can be applied to the environment:
Fog.
Rainbow.
Rain.
Snow
Earthquake



EMMA’S ROOM: AN “OPEN VR SYSTEM”

INTERACTION DETAILS:
! A special interface has been 

prepared that allows the therapist 
to control several aspects of the 
appearance of the outer part of 
the EMMA room.

! The applications runs in a 
computer different from the 
computer where the virtual 
environment is running.

! The appearance of the 
environment changes depending 
on the command that the 
computer has received.



EMMA’S ROOM: AN “OPEN VR SYSTEM”

! MAIN FEATURE: The appearance of EMMA’s room can be changed 
dynamically controlled by the therapist and depending on the 
emotions that the user is feeling at each moment.

! HARDWARE:
• The environment is projected in a big retro-projected screen.
• The interaction device is a wireless joystick.
• The users don’t use HMD





CASE STUDY: CLINICAL DESCRIPTION

! 33-year-old woman

! PTSD developed from an episode of 

physical aggression by her partner

! She was pregnant. After the agression

she decided to abort



PROCEDURE

Treatment: Adaptation of Foa & Rothbaum (1998) Prolonged
Exposure program for PTSD

• 12 weekly sessions
• 1´30 h approximately

Components:
- Education about PTSD
- Slow breathing training
- In vivo exposure
- Exposure to the trauma using EMMA
- Cognitive reestructuring
- Relapse prevention



OUTCOME MEASURES

0
2
4
6
8

10

FEAR AVOIDANCE

BEHAVIOUR 1: having sexual 
relations with men 

PRE
POST

0
2
4
6
8

10

FEAR AVOIDANCE

BEHAVIOUR 2: relating with men in 
general (friends, known people…)

PRE
POST

0

2

4

6

8

10

FEAR AVOIDANCE

BEHAVIOUR 3: seeing children 

PRE
POST

0
2
4
6
8

10

FEAR AVOIDANCE

BEHAVIOUR 4: going out of home

PRE
POST

Fear and avoidance of target- behaviours 
before and after therapy



OUTCOME MEASURES
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OUTCOME MEASURES
Changes in the main measures scores
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MEASURES OF PATIENT´S
SATISFACTION WITH THE TREATMENT
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CLOSING REMARKS
! Different possible approach 

for the treatment of PTSD 
using VR.

1. To develop different virtual 
environments, and some of 
them are really difficult to 
develop (for instance, sexual 
abuse in children)



EMMA’S ROOM: AN “OPEN VR SYSTEM”

2. We follow a different approach:
! We can use different objects and 

symbols that represent the trauma to 
anchor the experience the person 
needs to undergo: 
- 3D objects, real photographs of 

something/someone significant to the 
person
- other elements like sounds, music 

or videos.
! In order to potentate and facilitate the 

process of change.
! Creating, at the same time,  a safe and 

protective environment.



EMMA’S ROOM: AN “OPEN VR SYSTEM”

• The goal of VR is not necessarily to “recreate”
the reality, but to achieve virtual environments 
relevant and significant to the person. 

• The important point is to develop therapeutic 
contexts and devices  

• Which help the person to confront his/her 
problems, and open his/her future and the 
possibility of living his/her life in a more 
satisfactory way 

! EMMA’s room is a VR application very 
adaptable which allows being individualized for 
each person



EMMA’S ROOM: AN “OPEN VR SYSTEM”

EMMA’s room provides a “timeless space” where the 
traumatic events are activated and people can live 
these experiences again but in a safe way. In this 

timeless space the person is supported by the 
therapist and the global space reflects her/his 

emotions and the possibilities of the future.



CLOSING REMARKS

! We have tried to structure “creative engineering” of exposure 
such as is recommended by Black, Becker and Anderson 
(2004) with the aim of improving the acceptance of CBT 
treatment programs for PTSD.

Advantages:

- It permits to individualize and personalize the environments fitting the 
needs and preferences of the users.

- It can be used for different type of traumas

Thanks for your attention


