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Abstracts
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Gloria Aguayo,a Mark Dammé,a Christine Arendt,b
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Introduction

Obese patients present a high body dissatisfaction. Few
studies have explored the relation between obesity and body
image. The current study assesses a possible relation between
body image problems and degree of obesity, depression,
quality of life, self-esteem, and body dissatisfaction.

Methods

Forty-two obese men and women (body mass index, 33–59)
were assessed before bariatric surgery with Virtual Body (by
PREVI, S.L.), a virtual reality program allowing comparison
of subjective body image of patients with the appearance
assessed by external observers. Through self-appraisal tests,
the following symptoms were evaluated: quality of life (Im-
pact of Weight on Quality of Life–Lite questionnaire), de-
pression (Beck Depression Inventory 21), anxiety (Beck
Anxiety Inventory), self-esteem (Rosenberg), and body dis-
satisfaction (Eating Disorder Inventory).

Results

Statistical analysis showed a great variability between ap-
preciation of patients concerning their subjective and objec-
tive body image. 14.3% of patients underestimated their
weight and 84.7% of patients overestimated their weight.
Patients underestimating their weight were less depressive
than those overestimating it.

Conclusions

Obese patients have problems with their body image and
they have a tendency to overestimate their weight which is
linked to depression.
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Much evidence exists of the role played by environmental cir-
cumstances on variations of performances in Parkinson disease
(PD) patients. This study examines the behavior of patients
with PD in order to evaluate the correlation between the ability
of performing virtual tasks and the severity of extrapyramidal
signs and between the neuropsychological profiles and the
behavior in the virtual reality (VR).We studied 23 patientswith
PD and 15 controls in VR environments reproducing usual
daily living situations. In VR sessions, patients with PD per-
formed less well than controls in terms of time of execution in
exploration and pointing, precision in avoiding objects, and
semantic incidental memory task. We observed clear differ-
ences in the on-phase and off-phase performances, with a
global worsening during off-phase. All six patients with motor
fluctuations described visual hallucinations during off state,
with occurrence of images not included in the virtual envi-
ronment. Also in VR, where real motor disabilities should be
less relevant, patients with PD showed significantly abnormal
performances compared with controls. Our study shows that a
VR environment can induce visual hallucinations in patients
with PD who had never complained before of hallucinations.

Imagery Therapy for Patients with Fibromyalgia,
Clinical Investigation Approach
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Introduction

Fibromyalgia is considered to be a psychosomatic and a
physical disorder. Scientists described fibromyalgia as a
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rheumatologic condition characterized by spontaneous and
widespread soft tissue pain. Experiments showed that pa-
tients with fibromyalgia benefited more when they felt they
were taking action in the treatment. The assumption and
fundamental goal of this study is to determine whether the
hormonal, emotional, physical, visual, and functional status
changes in patients diagnosed with fibromyalgia after treat-
ment with imagery therapy. The study not only focuses on
whether or not a change may exist but also considers how this
change may occur. We specifically investigate (a) the corre-
sponding changes in stress-related hormones, recording pa-
tients’ movement patterns, or body language, that reflect their
inner feelings; (b) the impact of virtual reality (VR) techniques
and imagery therapy on fibromyalgia pain; (c) patients’
thoughts and feelings before and after they have viewed
themselves in a VR environment; (d) the possibility of en-
couraging patients to talk while they are in the VR environ-
ment, (e) the reaction of patients when exposed to stimulating
environments that encourage them to exercise; (f) the im-
provement in muscle fatigue; and (g) the patterns of distri-
bution of fibromyalgia in specific regions.

Using Virtual Reality for Pain Management

One of the research goals is to find the impact of imagery
therapy on pain for patients with fibromyalgia. One hundred
fibromyalgia patients participated in the experiment. Parti-
cipants’ ages (with standard deviation) were recorded indi-
vidually for statistical purposes. For analytical purposes, the
experiment recorded the mean duration of the disease as well
as the individual disease duration. The treatment duration
and pain duration for each patient were recorded individu-
ally, and the mean and standard deviation were also recorded
for all patients. Randomly, the patients were divided into a
control group and a tested group. All patients in the control
group took only regular medication prescribed by their
physicians under the supervision of our research team. The
second ‘‘tested group’’ took regular medication prescribed by
their physicians and also were exposed to pain management
sessions. Pain assessment tools were used to quantify the pain
level for each participant in both groups. Several psycholog-
ical and physiological evaluation tools were used in this ex-
periment to assess patient response. A hormone analysis
questionnaire and qualitative analysis precisely evaluated the
results.

Tools to Evaluate Result

Hormone analysis

Blood samples were collected to determine serum concen-
trations of the hormones prolactin, dehydroepiandrosterone
sulfate, cortisol, cortisol in saliva, and neuropeptide cortisol
levels and to track whether levels changed with mental or
physical activities. These levels were compared to changes in
prolonged stress to answer the following questions: How do
changes in hormone levels reflect on alexithymia status and
on the changes in dehydroepiandrosterone sulfate hormone
and its level? Is it altered with any changes in psychosocial
circumstances? Do patients reflect any of these hormonal
changes? With regard to the evaluation of prolactin hormone
and its ability to reflect changes in situations of loss of power
or crisis, do patients record any of these changes in their

treatment? Regarding the evaluation of neuropeptide, which
reflects the perception of pain and stress, do patients display
any changes in this hormone during VR sessions? All blood
samples were taken for all patients before treatment and then
every month during treatment.

Questionnaires

Throughout the course of the treatment, data were collected
for both groups for 12 months and were analyzed every 2
months. The following questionnaire and scales are used for
the analysis:

Qualitative analysis

Interpretative analysis of patient interviews reflect a deeper
understanding of the patients and their feelings.

Imagery Therapy for Pain Control Using
Computer-Generated Virtual Reality
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Introduction

Dramatic improvements in computer applications in medi-
cine have encouraged physicians and engineers to be in-
volved in the research in this area. Imagery therapy and
virtual reality (VR) have been investigated for psychological
and physiological effects, and promising results have been
accomplished in the management and control of many dis-
eases. Our research defines pain and how and why it occurs.
We investigate skin burns and how they respond to pain.
Painkillers, medical treatment interactions with VR, and
computer games are investigated in relation to pain. Data
from other research are presented and compared to provide
evidence of the power of our VR pain relief system, ‘‘Arrival
Dream.’’

Background

Skin serves as a protective barrier against infection and dis-
ease. Improper or incomplete treatment of skin injury or

MADRS Depression rating scale
CPRS Depression and anxiety scale
SOC Individuals’ capacity to cope

with life stressors
SSP Swedish scale of personality

life events
VAS Detects intensity of pain
Global assessment Global assessment of well-being

and pain-ranking relaxation modules
Technical data Measures individuals’ ability to

perform some movements
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disease may lead to severe complications, such as inflam-
mation, bleeding, distortion, hair loss, or skin cancer. When
the skin is compromised, infection is likely to occur and
spread. Skin also is responsible for temperature sensation,
with sensation centers located deep in the skin layers. Pain-
killers often are insufficient to reduce pain at targeted points.
Therefore, patients may still suffer pain during procedures
and treatment.

In this study, imagery therapy via VR and computer games
is introduced to patients undergoing burn treatment.
Imagery therapy distracts attention from the pain and di-
rects it to a virtual world. Wound cleansing and other burn
care procedures are made easier for both patients and
physicians.

In the children’s hospital in Adelaide, South Australia, Das
et al.1 conducted a study on patients between 5 and 18 years
old with acute burns. Researchers evaluated pain levels re-
ported (using the Faces Pain Scale) by children who received
their regular dose of painkiller and also were engaged in
computer game play. They compared the results with pain
reported by children using only painkillers. Children using
only painkillers higher pain levels (4.1 on the Faces Pain
Scale) than children who played during treatment (1.3).

Methods

We developed a VR pain relief system, Arrival Dream, which
immerses patients in a virtual environment to direct their
attention away from pain. The Arrival Dream system is pre-
sented to patients as a psychological means for relaxation.
The imagery therapy features the sound of waterfalls and
pleasant birdsong. Gulls and squirrels move with VR effects
to engage patients and stimulate imagination (see Fig. 1).

Conclusion

The mind and body are an indivisible unit. Imagery and
computer games are shown to engage the mind sufficiently to
alleviate pain. Studies show that VR, along with painkillers,
distracts patients from their pain and contributes significantly
to pain control, thereby relieving stress and anxiety and
promoting healing.
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Introduction

NeuroVR is a cost-free virtual reality platform designed to
allow nonexpert users to easily modify a virtual environment
and to run it using an immersive or nonimmersive system.1

The updated version of this tool (NeuroVR 1.5) includes
new interesting features, such as new virtual environments
(VEs), cheaper hardware components, andmore personalized
options for customizing environments. The capability to
customize the VEs by introducing video and sounds re-
producing the patient’s real-life contexts facilitates the
transfer of learning to the actual settings.2

A limitation of the current NeuroVR interface is that while
the use of a joypad or mouse is very intuitive for many pa-
tients, it is very hard for others, particularly for the elderly
and for patients with neurological diseases involving motor
difficulties. This interaction modality allows the development
of cognitive programs but seems not suitable for motor re-
habilitation programs.

To address this problem, we extended the functionalities of
NeuroVR by allowing users to interact with the VE using
gestures detected by a webcam. We used CamSpace Beta8, a
cost-free and user-friendly computer vision technology. The
use of human gestures (hands and full body) to control ac-
tivities in the VE allows users to overcome the limitations of
age and disability. This approach also enables the design of
specific training exercises for motor rehabilitation and bal-
ance disorders.3

Video Capture Technology for Motor Rehabilitation

In1970,manycommercial companiesbegan todevelopedvideo-
capture gaming platforms suitable for motor rehabilitation.
One of the major developments occurred in 1996 with the re-
lease of VividGroup’sMandalaGesture Extreme (GX) platform,
together with a suite of interactive, game-type environments.FIG. 1. Screenshots of Arrival Dream.
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Later, Sony developed its very popular EyeToy application
designed for use with the PlayStation II platform. Even though
these tools are defined as ‘‘low cost’’ and ‘‘user friendly,’’ they
often require a dedicated and sometimes problematic setting
and some device to be purchased. The advantage of CamSpace
is that it is a totally cost-free and flexible tool, and needs only a
personal computer and a webcam to work.

A Possible Scenario

Mark is a stroke patient suffering from mild neglect and
upper-limb motor disabilities. A specific rehabilitation pro-
gram for the recovery from neglect and of motor functions
has been developed using the customization features of
NeuroVR and CamSpace softwares.

Mark is asked to enter the NeuroVR park and to walk along
the central pathway (Fig. 1). CamSpace Beta8 has been set in a
way that, to move into the VE and to catch objects, the use of
both arm is required. Objects have been placed on the right and
left sides of the path; the therapist encourages Mark to pay
attention to their appearance and to join his hands if the same
object is present on both sides. Since this movement is quite
difficult for him, he can stop and dedicate as much time as he
needs to perform it. In the first trial, a sound appears on the left
side when approaching a target; this cue is gradually reduced
according to the patient’s progress. The number of distracting
and target objects increases in the successive levels.

Results and Future Work

Preliminary testing involved the following actions:

1. 360-degrees rotation.
2. Grasping an object with opposing fingers or hands.
3. Forward and backward movements.

Results of testing demonstrated the feasibility of the inte-
gration of CamSpace with NeuroVR. In particular, outcomes
of evaluation indicated that actions 1 and 2 are fully work-
ing, while forward=backward movements require further
adaptation. A demo clip of the application of CamSpace to
NeuroVR is available on request.
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The SNaP Framework: A VR Tool for Assessing
Spatial Navigation

Michelle Annett and Walter F. Bishof
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Introduction

Virtual reality has been used to provide controlled environ-
ments for assessing, among other things, the deterioration of
navigation abilities in elderly individuals and patients with
Alzheimer disease and dementia. VR as an assessment tool
has not found widespread adoption, mostly because the de-
velopment and deployment of VR environments exceeds the
technical ability of the average experimenter or technician.
These problems must be overcome if VR is to be adopted as a
useful tool. Wemust make it easy for experimenters to deploy
a VR environment, to choose among different input and
output devices, to obtain a range of behavioral measure-
ments, and to interface with other systems (EEG, fMRI, etc.).
Similarly, we want to make it easier for experts to develop
new environments and paradigms. Because most existing
systems do not support these requirements,1,2 the Spatial
Navigation Paradigm (SNaP) framework was developed to
achieve these goals.

Methods and Results

The SNaP Framework is built using the Virtools development
platform. It uses XML schemas, a virtual reality peripheral
network (VRPN) server, and a number of Python modules to
specify, configure, modify, and deploy spatial navigation
paradigms. The deployment of a spatial navigation paradigm
proceeds as follows: First, the experimenter creates a param-
eter file (containing information about experimental phases,
blocks, and trials, as well as input and output peripherals)
to describe the experiment. The parameter file is passed to a
Python module, which controls the experiment and creates
trial-specific XML configuration files. Another Python mod-
ule then starts the Virtools VR Player (to play the desired trial)
along with the VRPN software (to capture peripheral device
data) and opens the corresponding Virtools composition file.
This composition file includes 3D models and logic to control
the parsing of configuration files, virtual environment mod-
ifications, behavioral measurement recording, and trial goal
monitoring. With this architecture, it is trivial to switch be-
tween paradigms, input devices, and output contexts and to
include a wide range of measurements.

To simplify the creation of new environments and para-
digms, an expert user can start from, and expand, a template
environment. This template contains all of the logic and

FIG. 1. Screenshot of NeuroVR Park.
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modules required to implement new paradigms. Using this
template, we were able to implement five popular spatial
navigation paradigms; it took only about 5 hours to design,
implement, and test each paradigm.

All paradigms share a single experiment specification file
format, environmental components and objects, support of
input and output devices, navigational methods, behavioral
interaction techniques, and metric-gathering algorithms.
Multiple levels of results are recorded: patient path infor-
mation and camera frustum bitmap files are automatically
recorded by every paradigm. This makes them highly com-
parable. Paradigm-specific behavioral results can also be
easily added or adjusted to meet users’ needs. Because most
measurements are the same across paradigms, similar algo-
rithms and timing schemes are used, making it easier to
compare results obtained with different paradigms and par-
ticipants.

A usability study was performed to assess the effectiveness
and user satisfaction of the SNaP framework. Both VR nov-
ices and experts were required to use the configuration media
to specify and then deploy two spatial navigation experi-
ments. VR experts were also asked to make significant
modifications to two of the paradigms. Recorded measure-
ments included the time to task completion, the number of
errors made, and the amount of help requested. We used a
modified version of the IBM Post Study System Ques-
tionnaire3 to capture the usability beliefs of users. The results
indicate that novices and experts were satisfied with the
system and felt that experiment specification and deployment
was easy, experiment setup time was decreased, and using an
array of VR peripherals with the system was easy.

Conclusion

The SNaP framework addresses the needs of experimenters
and developers. Experimenters do not need an extensive
programming background. They are given the capability to
tailor different spatial navigation paradigms to their needs,
and they can deploy experiments in a simple way with
multiple input=output devices. Expert users are given control
to edit existing paradigms or to create new paradigms using
the provided template environment.
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Introduction

Obesity is a chronic, complex, and multifactor disease that
usually appears in childhood and adolescence; it is an im-
portant and increasingly common public health problem.
Excess body weight is the most common childhood disorder
in Europe, according to the European Association for the
Study of Obesity.1 Nutritional and healthy lifestyle knowl-
edge is a fundamental component in the treatment of obesity,
even more important in children. But this learning can be
complicated for children, who generally find such informa-
tion boring and tedious. Information and communication
technology (ICT) provides a new format in which to present
educative computer games (serious games) that combine
learning and play, making the process of learning new con-
cepts, skills, and information more attractive for children. A
‘‘serious game’’ is a software application developed with in-
formatics technology and game design principles used for
educational, persuasive, or health purposes. The literature
shows that computer games are effective tools for learning
psychological skills and for educative learning.2 Studies show
that serious games accelerate the learning process and im-
prove motivation levels.3 They use child-appropriate lan-
guage, are flexible (controlled by the clinician) and adaptable
(targets can be modified according to the clinic objectives),
and reinforce learning by making the experience fun.

Objective

Our work describes the computer game platform Etiobe
Mates, an improvement tool for teaching nutritional knowl-
edge to children. We also report results of acceptability and
playability metrics of the Healthy Diet Plate game.

FIG. 1.
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Method

Etiobe Mates is an educative platform game composed of
serious games designed to teach different components of
nutrition literacy and to improve learning in children by
adding fun to the learning process. The platform is a com-
ponent of a larger e-therapy platform, ETIOBE, for the
treatment of childhood obesity. Healthy Diet Plate is a
multiple-choice game: children choose the food group of the
foods that are showed. After few choices appear a question
that should be answered in order to continue playing, all the
questions are about nutritional knowledge (Figs. 1 and 2).

Results

The content and programming of the game are already done.
The next point is to study the acceptability and playability of
the game. Our work shows the results of the research in
playability and acceptability of the Healthy Diet Plate game.

Conclusion

The use of new technologies in childhood obesity treatment
can facilitate prevention tasks and increase treatment adher-
ence, depending on user characteristics. The use of serious
games is an area of development that may be useful as a tool
to stimulate changes in health behaviors and lifestyles. Pre-
sently, a study is planned in which the game will be applied
to a general population of schoolchildren and to a clinical
child population. The effectiveness and efficiency of serious
games in teaching nutrition knowledge will be compared
with traditional oral learning (class teacher) and written
learning (on paper).
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Introduction

Recent research addressing the use of technology in rehabil-
itation has provided some encouraging results. Specific to
virtual reality (VR) applications, a reasonable amount of re-
search indicates ‘‘people with disabilities can learn motor
skills in VR and transfer this learning to real-world perfor-
mance.’’1 One aspect of VR rehabilitation that has not been
addressed is the possibility of practice effects in the early
phases of VR interventions. We define practice effects as the
degree of improvement in performance due to increasing
familiarity with therapeutic equipment during initial treat-
ment sessions. Practice effects could occur no matter the de-
gree of impairment of the individual and should be separated
from real therapeutic improvements in motor skill. Therefore,
we address the question: Do practice effects occur on a once-
a-week, 4-week schedule of VR use?

Another consideration in using VR applications for reha-
bilitation is the initial choice of level of task difficulty. A
number of parameters can be adjusted in such programs to
alter level of difficulty (e.g., range of motion, speed of re-
sponse). One benefit of VR environments is that they allow
for a high degree of motor repetition in treatment associated
with neuroreorganization2 and, subsequently, for improve-
ments in poststroke function.1 Given these findings, it seems
desirable to increase repetition by increasing the speed of on-
screen objects, but how might we determine optimal speeds?
This study investigates how the performance of people with
normal mobility varies as the speed of on-screen objects is
manipulated.

Methods

Materials

The VR system used in this study is the IREX system by
Xperiential Systems. It consists of a camera, green screen,
computer, and monitor. The user’s image is captured against
the green background. Users view themselves inserted into a
virtual scene on a monitor placed in front of them. The system
has a number of gamelike applications. The applications are

FIG. 2.
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similar to video games, but participants use their body in-
stead of a game controller to control the game. In the appli-
cation analyzed in this study, the user must direct controlled
movement and grasping of a series of balls falling from the
top of the screen.

Procedures

Participants were 7 people, all over age 55, with normal
mobility (no motor or balance deficits). Participants engaged
in a 45-minute sessions spaced 1week apart for 4 weeks. They
were tested at four different levels of speed: level 1, M! 42
objects=minute; level 2, M! 47 objects=minute; level 3,
M! 57 objects=minute; and level 4, M! 117 objects=minute.

Results

Proportion correct was analyzed with two nonparametric
repeated measures analysis of variance tests (Friedman’s).
The variable ‘‘week’’ was tested as a within-participants
variable. The analysis indicated there was no significant dif-
ference in performance across the 4 weeks; that is, no practice
effects occur on this schedule of intervention. An analysis of
the level of test difficulty (level 1,M! 0.953, SD! 0.063; level
2, M! 0.971, SD! 0.040; level 3, M! 0.912, SD! 0.112; level
4, M! 0.597, SD! 0.202) was conducted and showed a sig-
nificant difference among levels, w2(3, N! 7)! 13.8, p> 0.05.
Participants performed poorly on the level with the fastest
on-screen objects.

Conclusions

The results suggest that practice effects are not a concern on a
once-a-week, 4-week VR schedule. However, the initial
choice for speed of on-screen objects needs to be carefully
considered because a speed of 117 objects=minute was a
challenge even for persons with normal mobility.
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Introduction

The field of information technology and the Internet for
health care has developed rapidly in the last few years. Re-
cently patient-centered and consumer-centered health care
systems have been developed.1,2 New services devoted to
improved personalized health care are emerging from current
Web-orientated research.3 Among them, social networking,
‘‘which involves modeling relationships between actors,’’3

can represent a key to enhancing weight-change behavior
programs involving Web technology and to surmounting the
evidenced barriers. The delivery of structured behavioral
weight-loss programs is feasible by Internet4 and may reach
greater numbers of people, helping them to maintain weight
loss.5 Reducing participant abandonment and promoting
online weight-loss motivation remain to be explored.5,6

Membership in a community can improve motivation in
performing tasks.3 Therefore, we designed and implemented
a dynamic Web application for controlling eating and phys-
ical activity behaviors based on the cooperation between two
communities: the patient community (people who decided to
follow a healthy lifestyle to lose weight) and the nutritionist
community (professionals who guide patients to reach a
healthy lifestyle).

Methods

AWeb application consists of a data layer, usually a database
or a file system structure, and uses aWeb site as the front end.
We designed the database to store data and information re-
garding the two cooperating communities. For the partici-
pants, in addition to demographic data, we considered
height, weight, body mass index, daily physical activity, and
messages to other patients (interacting as in a self-help group)
and to nutritionists. For the nutritionists, we considered ad-
vice given to participants and other nutritionists. A file sys-
tem structure collects digital pictures of participants’ meals,
taken by the participant using a digital camera. The Web
system graphical user interface was designed for easy com-
pletion of data forms and better comprehension of displayed
information.

The Web application was implemented using Microsoft
Active Server Pages technology with JavaScript scripting
language. Active Data Objects technology was used to re-
trieve Web page content from the database developed using
Microsoft Access. The data storage structures contain partic-
ipants’ data that require ensuring confidentiality and pro-
tection against unauthorized access and use. Those security
features were developed by a registration procedure of users,
who were given their own login and password.

Results

The Web system contains four sections, giving every role the
required functions. Patients can insert data, upload digital
pictures of meals, and ask for advice by sending messages to
other participants or to the nutritionists. For each patient,
nutritionists can calculate both calories consumed during
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meals and calories burned during physical activities. Then,
they can advise participants of benefits or disadvantages of
their health and nutritional choices. Nutritionists also can
communicate with each other. Managers can register users or
temporarily disable their access to the system, while admin-
istrators can manage Web site content.

Conclusions

The Web-based tool allows the collection of all eating and
activity data of a community of participants as well as re-
cording interactions among participants and nutritionists.
Participants can cooperate, as in a self-help group, while
nutritionists can guide those who are struggling with un-
healthy lifestyle choices and their consequences.
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Introduction

A digital gap exists between information and communication
technologies (ICTs) and the elderly population that can exac-
erbate isolation, loneliness, depressive symptoms, anxiety, and
adaptive disorders. Several current works point out the ad-
vantages of using ICTs1 to improve the quality of life of older
people. Butler is a technology platform that uses the Internet as

a network linking different types of users. The system offers
ICT-based tools adapted to the elderly population. Butler’s
diagnostic application detects symptoms of physical unease,
mood anxiety, and depression. Its therapeutic application fea-
tures ‘‘virtual worlds to generate positive emotions,’’ which
includes two 3D virtual environments that present various
visual and auditory stimuli to produce changes in users’moods
(one for joy and one for relaxation). These environments sim-
ulate natural settings and include several procedures for mood
induction often used in psychology (narrative, autobiographi-
cal memories, relaxation procedures). The ‘‘Therapeutic Book
of Life’’ allows practitioners to apply a training program of
reminiscence. Butler includes a playful application increase
social relationships, provide entertainment, and teach new
technologies. It also features E-mails, Search for Friends, My
Memories, Book of Life, and Easy Access to Internet. The ob-
jective of the present work is to offer data of the efficacy of
Butler’s virtual worlds to generate positive emotions tool.

Methods

Participants

A sample of about 25 participants, ages 58 to 70,will use the 3D
virtual environment. Following ethical requirements, partici-
pants will not suffer from any psychological or cognitive
problems nor exhibit high scores in anxiety or depression.

Measures

The State Trait Anxiety Inventory (STAI Spanish version) is a
self-administered questionnaire composed of 40 items, di-
vided into two subscales, concerning feelings of anxiety, both
general (trait) and situational (state). Only the situational
subscale is used in this work; it is applied before and after
each Butler session. The Visual Analogic Scale (VAS)2 in this
instrument quantitatively assesses (from 1, not at all, to 7,
totally) the degree to which the respondent experienced dif-
ferent emotions at various periods (before and after each
Butler session). The emotions assessed are joy, sadness, anx-
iety, and relaxation. The Positive General Mood State (GMS),
a visual analogue scale consisting of 7 facial expressions,
ranks mood from 0 to 6 (0, a face of maximum sadness, and 6,
a face of maximum happiness). Users choose the facial ex-
pression that best represents their mood before and after their
walk through the virtual reality parks.

Procedure

We contacted people over 60 years old who attended the
university and invited them to participate in the study. They
will complete the STAI-S and the Yesavage-15 scale in order
to detect clinical scores for anxiety and depression (which is
set as exclusionary criteria). Once the informed consent is
signed, the participants will receive the key to access the
system, and they will come to the university once a week to
use Butler. Before and after each session, a researcher will
administer the VAS, STAI-S, and GMS. Users also will decide
which activities to perform at each session.

Results

It is expected that the virtual walk trough the 3D environment
will increase the corresponding emotion (joy or relaxation),
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while the negative emotion (sadness or anxiety) will decrease.
A global positive influence onmood is expected to result from
using the system.

Conclusions

Empirical studies have shown that mood state has a signifi-
cant influence on subjective well-being, cognitive processes,
immune system, and physical health, and positive emotions
improve all these variables. A high prevalence of depressive
symptoms in elderly populations has been observed.3

Therefore, training in positive emotions could have a very
important potential for improved mental health.4 Previous
work has revealed that the use of tools derived from ICTs by
elderly people had a positive impact on their communication,
social connectivity, and physical and emotional health.5 The
Butler system includes a resource for the elderly specifically
focused on training positive emotions. If results confirm our
hypothesis, the Butler system could be a very useful tool for
preventing depressive symptoms in elderly.
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Introduction

Conducting exposure to feared situations using virtual reality
(also known as in virtuo exposure)1 is one of the earliest
and most popular applications of virtual reality (VR) in
the treatment of mental disorders. Clinical trials conducted

around the world have empirically demonstrated the efficacy
and effectiveness of in virtuo exposure.2

The psychological mechanism behind exposure is concep-
tualized as the active development and learning of safe as-
sociations with the feared stimuli and the feeling of being able
to cope with the feared situation. The essence of the treatment
is conceptualized as the processing of cognitive and emo-
tionally charged information to allow corrective emotional
learning. Côté and Bouchard3 demonstrated that reductions
in dysfunctional beliefs and increases in self-efficacy both
predict very strongly treatment outcome of in virtuo expo-
sure. These findings illustrate nicely the role of cognitive
changes associated with therapy, but they provide limited
information on emotional learning per se. As suggested in a
pilot study presented at the CyberTherapy Conference in
2006,4 changes in sleep patterns is a promising index of
emotional learning. Rapid eye movement (REM) sleep is af-
fected by learning and associated with a strong activation of
the limbic system. Sleep patterns being very robust in hu-
mans, increase in REM sleep percentage is clearly associated
with a better consolidation of new memories.

To use changes in the percentage of REM sleep as an index
of emotional learning, the emotionally therapeutic and cor-
rective experience must be strong and circumscribed in time.
Intense treatment is thus required, such as one or two pro-
longed therapy sessions. Öst5 has shown that intensive (i.e.,
one long session) in vivo exposure–based treatment is effec-
tive. However, in virtuo exposure has only been studied
when delivered over several weekly therapy sessions.

Conducting an intensive in virtuo exposure–based treat-
ment for specific phobia (3-hour sessions in two consecutive
days) while measuring sleep patterns would answer two
important research questions: (a) Does in virtuo exposure
affect sleep patterns associated with emotional learning? and
(b) Could intensive in virtuo exposure be effective?

Methods

Nine adults receiving a DSM-IV-TR diagnostic of specific
phobia (aviophobia) completed the study. They stayed at
the research laboratory for five consecutive nights and spent
two half-days in therapy (for a total of 6 hours). Electro-
encephalogram, electromyelogram, and electrooculogram
were recorded during sleep and scored according to the
American Academy of Sleep Medicine standard method us-
ing 30 seconds epochs. The first night was used as an adap-
tation night so participants could acclimate to sleeping in the
laboratory with the electrodes fixed on their head. The second
night was used to establish the baseline sleep pattern of the
participants. On the third and fourth days, the participants
underwent intensive in virtuo exposure for fear of flying.
Virtually Better’s fear of flying software was used with an
IBM Pentium IV computer and a VFX-3D head-mounted
display. Thus, the third and fourth nights represent the ex-
perimental nights on which the effect of the treatment was
measured. A fifth night was also recorded to pick up delayed
effects.

Results

All patients exhibited an increase in percentage of REM sleep
from baseline to the first experimental night (4.6%, SD! 2.42),
to the second experimental night (5.4%, SD! 3.24), and to the
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follow-up night (6.8%, SD! 4.12; F(3, 24)! 9.98, p< 0.001.
Contrast analyses revealed statistical differences between
baseline and all subsequent nights. No systematic or signifi-
cant changes were noted in the other three stages of sleep (all
p> 0.18). Scores on the Fear of Flying Inventory (FFI) de-
creased significantly from 134.0 (SD! 67.8) to 72.2 (SD! 56.9;
F(1, 7)! 12,99, p< 0.01. Similar improvements were noted on
the Questionnaire of Attitudes toward Flying (QATF;
F! 19.5, p< 0.01). To study the relationship between per-
centage of REM sleep and outcome, residualized change
scores were computed. Percentage of REM sleep during the
first experimental night was significantly associated with
improvement during the preceding day on the FFI and the
QATF (sr! 0.48 and 0.64 respectively). Results for the second
day of therapy were not significant. When percentage of REM
sleep for both nights was used to predict changes from pre-
therapy to posttherapy, their respective contribution was
close to significance ( p< 0.09).

Conclusion

Before commenting on the results, it is important to insist that
the biological cycle of the four sleep patterns over an entire
night is extremely stable. Any large change in the structure of
the sleep patterns, especially if it afflicts only one stage of
sleep, should be considered significant. Our results suggest
that in virtuo exposure associated with emotional learning
affects REM sleep and thus points toward a possible role of
REM sleep in the treatment outcome. Our results represent
pilot data suggesting that intensive in virtuo exposure might
be an effective way to treat phobias. Clinical implications of
emotional learning and sleep are discussed.
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Introduction

In vivo exposure is an evidence-based treatment that has
proved its efficacy in the treatment of specific phobias.
However, not all patients benefit from this treatment due to
several reasons (e.g., high dropout rate or participants reject
treatment because they find it too aversive). New efforts are
needed to increase the number of phobia sufferers who can
benefit from exposure therapy by improving treatment mo-
tivation and acceptance.1 Recently, information and com-
munication technologies have improved exposure treatment
adherence. Virtual reality has been used for the treatment of
several specific phobias; it shows numerous advantages over
traditional exposure and is well accepted by patients.2 Aug-
mented reality (AR) offers additional advantages over virtual
reality (e.g., it is not necessary to model the whole real en-
vironment).3 Our team developed an AR system to treat
small-animal phobia, and we have already obtained positive
efficacy data of the system3 applied using ‘‘one-session
treatment’’ guidelines developed by Öst et al.4 Serious games
(computer games) are another possibility that can be used to
facilitate learning5 and psychological treatments. We devel-
oped a serious game with a mobile phone as application
device for the treatment of cockroach phobia.

Objective

The aim of the present work is to examine in a case study
whether the use of a mobile game (‘‘Cockroach Ex-
terminator’’) can facilitate in some way the treatment of
cockroach phobia.

Method

A 25-year-old woman with cockroach phobia participated in
this study. After two assessment sessions, the participant
registered on a 0 to 10 scale her level of fear, avoidance, and
belief in the catastrophic thought in a 14-day baseline period.
The treatment was carried out in different stages. In the first
stage, the participant started the first mobile game period in
which she played with Cockroach Exterminator during 9
days, and she registered levels of fear, avoidance, and belief
in the different scenarios offered by the game. In the second
stage, she received one-session exposure using our AR sys-
tem.3 In the third stage, she used Cockroach Exterminator
during another 9-day period and registered the same clinical
variables. Finally, after completing the whole treatment pro-
cess, the participant was assessed at posttreatment and at 1-
month follow-up period (Table 1). Cockroach Exterminator is
a puzzle game in which the user has to complete the pieces by
killing virtual cockroaches. The game has two scenarios with
different levels of difficulty: one where the user can see the
cockroaches on different surfaces displayed on the screen

Table 1. Procedure of the Study

A BL
(14 days)

A MG
(9 days)

A One-session
AR Exposure

A MG
(9 days)

A Follow-up

A, assessment; BL, baseline; MG, mobile game.
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phone and the other with the camera option that allows the
user to see the virtual cockroaches on a real surface (e.g., on
his or her real clothes, on his or her real hand, etc.).

Results

As can be observed in Table 2, results obtained in the first
treatment stage showed that the game was able to activate
anxiety in the participant, and it also produced a progressive
decrease of the levels of anxiety and avoidance but not of the
belief. After the one-session AR exposure treatment, all clin-
ical variables decreased notably. Finally, the second mobile
game period produced an additional reduction of fear,
avoidance, and belief. All therapeutic gains were maintained
at 1-month follow-up.

Conclusions

Results indicated that initial exposure with the mobile game
could facilitate the AR exposure session, reducing fear and
avoidance. Our mobile application was well accepted and
considered as very attractive by the participant. She reported
a high satisfaction with it and wanted to play more days
during the first mobile game period. Use of the mobile game
after the AR session could be useful to consolidate the treat-
ment gains. The present work points out that the use of se-
rious games using mobile devices can help increase treatment
motivation and acceptance and consolidate therapeutic gains.
However, more controlled studies are needed to draw firmer
conclusions.
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Introduction

Studies of online identity often underline that being on the
Internet with different profiles and contexts at the same time
may fragment both online and offline identities into inco-
herent, unrelated, and often fake ‘‘pieces.’’1 This study aims to
verify whether different profiles created by the same users are
linked to different identities and to investigate how users
choose the different structural elements to represent their self.

Self, Identity, and Subjectivity

The theoretical framework2 we used is as follows:

" Subjectivity is contextual, negotiated during interaction,
and guided by goals of presenting the self in a strategic
way.

" Plural identities are set of actions and convictions acti-
vated by the situation the person is in.

" Self is the set of all the representation a person has of
himself or herself and helps give the person a sense of
coherence and stability within the many self-presenta-
tions acted out in interactions.

Web 2.0: Blogs and social networks

Web 2.0 technologies, such as blogs and social network (SN)
sites, allows people without any particular technical abilities
to be present online and to express their self in a quick and
easy way through different channels. Subjectivity can be
communicated in two different ways on blogs and SNs:
content of posts andmessages and choices about the design of
the blog or the profile. The second feature is explored here as
a significant element able to communicate the users’ subjec-
tivity.

Table 2. Fear, Avoidance, and Belief along the Case Study Design

1-S T

Pre BL MG Pre Post MG Post FU

F 10 10-10-9-9-7-7-8-10-10-10-10-8-7-8 10-10-9-10-9-8-7-6-6 7 5 5-4-3-4-3-4-3-3-3 3 0
A 10 10-10-10-10-10-8-10 10-10-10-10-9-9-10 10-10-7-7-7-6-5-4-4 6 2 0-0-0-0-0-0-0-0-0 1 0
B 10 10-10-9-9-8-8-8-10-10-10-10-8-8-8 9-9-10-10-10-10-10-10-10 10 4 6-6-6-3-4-4-3-3-3 1 0

F, fear; A, avoidance; B, belief; Pre, pretreatment; BL, baseline; MG, mobile game; 1-ST, one-session treatment; post, posttreatment; FU, 1-
month follow-up.
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Method

A questionnaire regarding choices in self-presentation across
three different social media (LiveJournal, GreatestJournal,
and MySpace) was created. Areas of the questionnaire fo-
cused on structural elements of the blogs found in previous
research and literature. The questionnaire was posted online.
Content analysis was performed on answers provided by
participants to find patterns among different answers.

Results

Thirty-three women and three men took part in the study.
Overall, participants revealed that they make conscious
choices about every structural component of their blogs and
profile on MySpace. These choices are guided by both phys-
ical and relational contexts, actual and potential readership,
and personal technical abilities.

Discussion and Conclusion

Results suggest that self-presentations are always influenced
by contexts and the people who inhabit them. Every choice is
thought out and made strategically. Participants feel an un-
derlying sense of unity and coherence, suggesting that the risk
of identity fragmentation is slight and that the theoretical
framework is coherentwith the complexity of the field of study.
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delleinterazioni online. In Marta E, Regalia C, Eds. Identità in
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Introduction

Anxiety disorders represent a very significant proportion of
disorders treated by clinical psychologists worldwide. Psy-
chologists have worked to develop new interventions based
on emerging technologies, such as virtual reality environ-
ments (VREs). One intervention, virtual reality exposure
therapy (VRET),2 has been suggested for clinical use to treat
anxiety disorders.

While VRET holds great promise, there is concern that the
use of VREs, which are known to induce cybersickness
symptoms across a range of simulated environments, may
interfere with the efficacy of VRET for anxiety disorders. We
are concerned about anxiety disorders specifically because
work by Kim et al.2 indicated that (a) anxiety increased when
VREs were used, and (b) other cybersickness symptoms were
also positively correlated with anxiety. Thus, using VRET
may cause an increase in anxiety, thereby defeating the pur-
pose of the clinical intervention.

However, since many cybersickness symptoms are asso-
ciated with simulated motion, we wanted to test whether the
fact alone of being in a VRE (without motion) would increase
anxiety or the presence of simulated motion was necessary. If
VRET interventions for anxiety could be delivered with no (or
low) simulated motion, then this would alleviate concerns
about anxiety increases occurring during therapy.

We hypothesized that no anxiety would be reported dur-
ing immersion in the VRE or use of a VREwith low simulated
motion, and that anxiety would increase significantly, com-
pared to a baseline, when simulated motion was introduced.

Method

Awithin-participants designwas used to compare self-reported
anxiety measures from a pretreatment baseline to a control
condition (VRE with low simulated motion) and from the con-
trol condition to an experimental condition (VRE with high
simulated motion). Participants acted as their own controls.
Participants completed Kim’s Anxiety Scale2 before immersion
in the VRE, after the control condition, and also after the ex-
perimental condition. Twenty-eight (18 male, 10 female) Mac-
quarie University students, ages 18 to 30 years, volunteered to
participate. Participantswerehealthy,with normal or corrected-
to-normal vision. Written informed consent was obtained. The
VRE comprised a CAVE, set up with a 160-degree field of pa-
rabola curved vision screen, with three color projectors, and
LCD synchronized shutter glasses. The precontrol condition
showed participants a picture of a snow-covered landscape. In
the control condition, the participant traveled slowly over
snow-covered hills. The experimental condition was a virtual
rollercoaster. Both simulations lasted for 2 minutes and ran
three circuits of the environment, making a 6-minute journey.

Results

The hypotheses were tested using paired sample t tests. The
prediction that no significant difference would be reported
between the precontrol anxiety and the postcontrol anxiety
scores was supported, t(27)!#1, p! 0.326. In contrast, there
was a significant difference between the mean anxiety score
of the postcontrol and the postexperimental mean anxiety
score, t(27)!#3.382, p! 0.002. The results indicate that the
introduction of simulated motion caused significant increases
in anxiety for the participants.

Conclusions

The results indicate that the use of VRET for treating anxiety
disorders will not be affected where there is little or no sim-
ulated motion, but the use of simulated motion in such in-
terventions may increase the anxiety of clients. Further work
is required to determine whether anxiety is increased in
clinical populations, as this study used normal, healthy par-
ticipants.
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Introduction

In recent years, the diffusion of online virtual environments
shaped the research on collaboration in virtual reality (VR).
There is great interest in the study of social interaction, as re-
ported by Schroeder1: small and large group behavior, social
conventions, and trust dynamics are just few examples of
themes investigated by the means of shared virtual en-
vironments. There are two basic difficulties in studying VR-
mediated interaction. The first lies in the ambiguity and
uncertainness of daily situations: considering the world of ex-
perience as an open system, it is not possible to plan and design
every type of situation that could be created in carrying out a
series of tasks, as required in order to build a suitable cooper-
ative environment; the second is the fundamental diversity in
the points of view of the actors implied in the interaction: as
noted by Gasser, ‘‘two agents cannot have identical represen-
tations… shared knowledge is impossible.’’2 For such reasons,
in this work, an ecological approach, the conversation analysis,
has been applied in order to understand the underlying social
structure of collaboration in VR and the codefinition of self.

Method

In order to compare conversational dynamics in real life and in
VR, we created two experimental conditions asking 24 couples
of participants (24 male, and 24 female) to co-create a narration
using cartoons. The first conditionwas based on a collaborative
virtual environment (CVE), and the second condition took
place inside the laboratory in a face-to-face setting. During their
interaction, participants were asked to choose 6 cartoons out of
46 and to create a story using them. Cartoons were randomly
chosen from the Peanuts! official Web site archive and were
reproduced on paper boxes or on virtual boxes inside the CVE.
Conversations that occurred during the interaction were ana-
lyzed using the analysis of conversations approach.

Results

The analysis shows that interaction in VR requires about twice
the turns that face-to-face interaction requires in order to per-
form the same task. We also found that conversations in VR
usually consist of seven phases, while face-to-face have only
three: VR conversations are characterized by two opening se-
quences devoted to the negotiation of the environment, of the
actors themselves, and of the action. The first sequence, which
we call tuning, is similar to the ‘‘summon=answer’’ sequence
identified in phone conversation by Schegloff.3 Immediately
after that, actors in VR performed what we called a codefining

sequence, finalized at the negotiation of self, and three subse-
quences emerged: the self-affirmation, the reciprocal affirma-
tion, and the acknowledgment of the other. By exploring the
reciprocal affirmation sequence in its dialogical structure, we
can see that two symmetrical adjacency pairs support the in-
tercomprehension process by creating a conversational device
to guide and scaffold the interaction.

Conclusion

A deep analysis of the conversational interplay highlights that
actors codefine not only the virtual environment but also their
representations of it: when they do not share their relative
positions and their mutual understanding of the situation, the
interaction needs to be continuously tuned, so they stop doing
the task to redefine the description of the environment, their
position in it, their actions, and their intentions.

As we noted above, VR interactions are focused on the
coconstruction of meanings, and we can describe them as
articulated on three different levels: action level, interactional
level, and the dialogical level based on the shared, reciprocal
presence of actors. In order to collaborate, actors need to
share their representation and relative position in each level
of the interaction.
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Introduction

Internet use has spread at a global level by becoming an effi-
cient, practical means of communication, information sharing,
entertainment, and more. Around 10 years ago, researchers
began to study Internet addiction for the first time.1 Scientific
knowledge related to the psychopathologic aspects of the In-
ternet has increased. We use the term Internet-related psy-
chopathology (IRP) to indicate a series of online disorders and
behaviors (cybersex addiction, cyberrelationship addiction,
multiuser game addiction, and so on).2

A Symmetrical Pattern

‘‘Normal’’ Internet use should show a progressive increase in
experience and in the number of major online instruments
and services used. The first approach to the Internet is usually
represented by the use of e-mail or Web surfing; use of more
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complicated and sophisticated applications, such as chat,
newsgroups, and gaming, increases as users become more
familiar with Web offerings and more skilled at using the
Internet. In pathologic Internet use (PIU), this process repeats
itself, but in a symmetrical way. Users with PIU gradually
reduce their Web surfing=exploring activities and devote
progressively more time to specific sites that they find per-
sonally gratifying. Obsessiveness is typically associated with
specific themes, such as cybersex and multiuser games. We
can distinguish four evolutionary phases that push users to
become addicted to the Internet:

" Introduction to the Internet: Users initially use the In-
ternet for Web browsing or e-mail. They are often be-
wildered by the cyberworld and curious to experience it.
They establish a ‘‘man–machine’’ relationship.

" Use of the Internet: Users can use a wide variety of in-
struments and services as well as security tools. They are
aware of the dangers characterizing this technology.
They establish a ‘‘man–machine–man’’ relationship.

" Abuse of the Internet: Users begin to select more per-
sonally satisfying applications of the Internet and
increase their time spent online. They establish a ‘‘man–
machine–man’’ relationship.

" Internet addiction: Users limit their use of the Internet
by dedicating their time to only a few applications and
services (particularly chat and multiplayer games). They
establish a ‘‘man–machine’’ relationship.

Internet Addicts for Escape and Internet
Addicts for Action

Literature on IRP often defines an Internet-addicted user as
one who seeks comfort in the Internet to avoid thinking about
real-life problems. The pattern we propose shows that people
with PIU use the Internet for different reasons and that the
same application could have different meanings and conse-
quences for different users. It is possible to distinguish two
types of Internet addicts: addicts for escape and addicts for
action.

People who are addicted to the Internet for escape repre-
sent the real stereotype of an Internet addict, using the In-
ternet mainly to escape from a perceived depressive life. The
users’ real life is characterized by objective problems and a
strong sense of impotence and social noninvolvement. They
use the Internet exclusively to escape from sorrows and have
no expectation of personal change. They use the Internet for
excitement and to dull their real-life troubles. In cases of in-
tense addiction, the Internet replaces the person’s real life
with a virtual dimension, possibly causing dissociative and=
or autistic psychopathologic phenomena.

Those who are addicted to the Internet for action use it to
achieve an objective that goes beyond excitement. Cyber-
space is an enormous stimulus for them, providing the ideal
space in which to make their high expectations concrete.
Actions sought by this group vary from online social rela-
tionships (with the expectation that the relationship may go
beyond the virtual dimension) to online gambling (with the
expectation of making money). In cases of intense addiction
for action, the Internet produces unrealistic ambitions that the
person pursues with near-mania.

A New Assessment Mean: IRP-AS

We propose a new assessment mean, inspired by the need to
evaluate the IRP phenomenon in an objective way by
avoiding the classical methodology of the self-report ques-
tionnaire. We created a diagnostic software that performs
qualitative and quantitative inferences. The beta version of
the program operates silently, meaning that users will per-
ceive it only when their Internet use becomes problematic, at
which point the software will start up and warn about the
dangers related to Internet abuse.
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Introduction

Anxiety as a symptom or disorder is affected by multiple var-
iables, such as antecedent events, interpretation of the events,
psychological vulnerability, and individual differences in re-
action tow an event. Cross-cultural research emphasizes that
people react differently to these variables depending on their
social context, and they are different in each culture.1

Kirmayer2 pointed out that developments in the theory of
emotions highlight the place of culture in the emotional and
expressive experience of anxiety. Therefore, it is important to
indicate that cultural influences affect the arousal of symp-
toms mediated by the experience of the individual and have a
great impact on establishing treatment goals.

Virtual reality (VR) therapy is used today as a therapeutic
tool for patients suffering from anxiety disorder. InMexico, the
National Survey on Psychiatric Epidemiology3 reported that
the most common disorders are anxiety disorders, followed by
affective disorders, which aremore prevalent inwomen than in
men. Among the different anxiety disorders, themost common
one was in the category of specific phobias (7.1%).

A collaborative effort among research groups from the
University Jaume I (Spain), the University of Valencia (Spain),
and the National Autonomous University ofMexico initiated a
project with the purpose of implementing, evaluating, and
transferring VR systems for the treatment of fear of flying, fear
of public speaking, and agoraphobia. The treatment was
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developed by the Spanish group and has been applied mainly
in Spain. For this study, a Mexican population with a high
prevalence of anxiety disorders received the VR treatment.

The treatment protocol of fear of flying, developed by Botella
et al.,4–7 exposes participants to fearful stimulus through vir-
tual settings where it is possible to interact with the user. The
software includes some elements that increase the degree of
reality judgment, such as user’s gender andweather conditions
(good=bad weather with thunder and lightning, day and night
settings, turbulence). The settings include three scenarios: the
room, designed to work with anticipatory anxiety; the airport,
designed to simulate the hours and minutes preceding the
flight; and the plane, in which the participant is seated close to
the window with a person beside him or her.

Objective

We present the results obtained from a cross-cultural vali-
dation in a Mexican population of the fear of flying treatment
system developed by Botella et al.,4–7 which has proved its
efficacy in a Spanish population.

Experimental Design

The experimental design was a between-participants multiple
baseline. The study included three baseline periods (1, 2, and 3
weeks), and the participants were randomly assigned to them.

Participants

The sample consisted of 9 participants (7 women, 2 men) who
sought help in overcoming the fear flying at the Psychology
Health Center at National Autonomous University of Mexico.
Participants were between 18 and 60 years old (M! 44 years).
All participants met DSM-IV criteria for specific phobia, sit-
uational type (flying phobia). Five of them finished the
treatment, and four others are still in treatment.

Procedure

Participants were asked to voluntarily join the study. First,
a diagnostic interview was carried out to explore whether
participants showed DSM-IV criteria for specific phobia, sit-
uational type (fear of flying). The treatment protocol included
an educational component, relaxation, and VR exposure
(considered the main component).

Results

Conclusions

Preliminary results show effectiveness in the reduction of
established variables. Findings confirm the hypothesis stated
by Anthony et al.8 and Zimbarg et al.9 about the need to
contextualize the treatment protocols and assessment in-
struments regarding social relevance and cultural differences.
As expected, the preliminary data offer evidence of the utility
of cross-cultural validation for treatment protocols. The
emotional perception of problems, the tailored assessment for
a Latino population, and the idiomatic expressions have to be
adapted to the cultural and social contexts of the target
population. The cross-cultural adaptation validity will allow
dissemination of evidence-based systems through other La-
tino countries where the incorporation of advanced technol-
ogies into psychological treatments are incipient.
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Introduction

Topographical disorientation (TD) is the inability to find the
way into familiar or unfamiliar environments.1,2 Relatively
few studies include a comprehensive and situated assessment
of the topographical abilities in patients with TD. An ex-
haustive investigation of orientation abilities can be useful in
order to identify specific disorders in patients affected by TD
and to define focused and effective rehabilitation programs.3

Virtual reality (VR) environments, in particular, constitute an
interesting opportunity for the evaluation of topographical
disorientation, providing a representation of a dynamic na-
ture and interactive environments.4

Table 1. Mean Scores in Flying Phobia Protocol
Questionnaires in Mexican Population

Questionnaires
Pre-

treatment
Post-

treatment
3-month
follow-up

BDI 9.4 6.2 5.25
STAI-T 40 36.2 33.5
DEFAS: anxiety expectations 26.8 16.2 12.5
DEFAS: danger expectations 20 17 10.5
AFS: blood 8.4 6.8 5.5
AFS: agoraphobia 4.6 4.4 4
AFS: social phobia 10.8 3 3

BDI, Beck Depression Inventory; STAI, State-Trait Anxiety
Inventory; DEFAS, Danger Expectations and Flying Anxiety Scales;
AFS, Avoidance and Fear Scale.
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Case History

L.M. (71-year-old man) suffered from a cortico-subcortical
bilateral ischemic lesion into occipitotemporal lobe involving
bilateral hippocampus. Soon after discharge from the hospi-
tal, he displayed symptoms of topographical disorientation
(TD): he was unable to find the right way into both familiar
and novel environments.

Methods

A comprehensive neuropsychological evaluation included
geographical abilities, right–left orientation, forward and
backward word-spelling evaluation. Visuospatial and orien-
tation abilities were evaluated with a paper-and-pencil test
and a VR maze test. The written test of topographical abilities
contained the following:

" Ecological evaluation of retrograde=anterograde topo-
graphical memory: temporally graded description of
familiar and unfamiliar routes.

" Maze learning: the same maze was presented three
times, and the reduction of execution time due to im-
plicit learning was calculated.

" Route following=learning on a written map.

The VR maze test is based on the Wisc-R Maze subtest.4

Individuals are first asked to perform the allocentric written
version of eight mazes, and then to use them to find the right
way into the equivalent egocentric VR version of the maze.
Performance times are recorded for each of the eight mazes.

Results

For nonstandardized tests, L.M.’s performance was com-
pared to a control group (N! 10) mean and standard devia-
tion andmatched for age and schooling. L.M.’s result showed
impaired visuospatial and executive functions. Deficits were
more evident in the recovery of geographical information, in
learning new topographical information (learning of paper-
and-pencil maze and route following=learning on the map),
and in spatial working-memory abilities (spelling backward).
The VR task revealed a deficit in transfer of allocentric in-
formation to an egocentric perspective. The description of
known and unknown routes was unimpaired.

Conclusions

L.M. showed an interesting dissociation between preserved
verbal learning abilities and severely impaired visuospatial
and topographical memory capacities. The location of the
lesion together with neuropsychological and experimental
findings, including an integrated assessment approach, al-
lowed us to highlight L.M.’s everyday spatial disorientation
and to contribute to the debate about the role of the hippo-
campus in topographical abilities.5
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Several robotic solutions for the elderly have been proposed
recently. However, the diffusion of these devices has been
very limited to date: the available robots are too cumbersome,
awkward, and expensive to becomewidely adopted. Another
key problem that reduces the appeal of assistive robots is the
lack of socioemotional interaction: the bulk of evidence sug-
gests that allowing rich, affective interactions is a key re-
quirement to create sustainable relationships between the
elderly and the robot.

We propose to enhance the acceptability of robotic systems
with a new approach based on the introduction of affective
dimensions in human–robot interaction. This strategy aims at
designing a new generation of relational and cognitive robots
fusing information from embodied, unobtrusive sensory in-
terfaces. The final objective is to develop embodied interfaces,
which are able to learn and adapt their affective responses to
the user’s behavior. User and robot will engage in natural in-
teractions involving verbal and nonverbal communication,
improving empathic exchange ofmoods and feelings. Relevant
independent living and quality of life–related issues will be
addressed: ongoing monitoring of health parameters, assis-
tance in everyday activities, social support, and cognitive=
physical exercises. We expect that the proposed strategy will
enhance the user’s acceptance and adoption of the assistive
robotic system.
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Introduction

The new rationale for the diagnosis of addiction is described
by the following criteria:

A. Persistent and recurrent behaviors of addiction. The
behaviors are maladaptive and lead to clinically sig-
nificant impairment or distress, as manifested by five
(or more) of the following, occurring at any time in the
same 12-month period: with at least two obsessivity
behaviors, one of which is c; two impulsivity behav-
iors, and one compulsivity behavior.
1. Obsessivity

a. recurrent thoughts and images about the ex-
perience of dependence or ideas related to
dependence (e.g., being totally absorbed in men-
tally reliving experiences of dependence that
happened in the past, fantasizing about or plan-
ning future behaviors and experiences of depen-
dence);

b. the dependence thoughts or images are intrusive
and cause inappropriate tension and arousal as
well as clinically significant anxiety and discom-
fort;

c. the individual is aware that dependence thoughts
and images are produced by the mind and are not
provoked by external stimuli.

2. Impulsivity
a. restlessness, anxiety, irritability, or distress when

it is not possible to enact the dependence behav-
ior;

b. recurrent failure in resisting the inappropriate
desires of dependence and self-regulating the
impulses to enact the behavior of dependence.

3. Compulsivity
a. the person feels obliged to enact repeatedly the

dependence behavior, even against his or her
own will, despite the negative consequences.

b. the coercive addictive behaviors and actions are
finalized to avoid or prevent states of mental and
physic pain or to alleviate a disphoric mood (e.g.,
feelings of irritability, impotence, guilt, or
shame).

B. Thoughts or behaviors related to the addiction occur
frequently and repeatedly during the day, and they
significantly interfere with normal habits, social func-
tioning, activities, and relationships.

C. Thoughts and behaviors of addiction do not occur only
during a manic episode or because of a general medical
condition.

The three factors of addiction (obsessivity, impulsivity, and
compulsivity) are aspects of a mental dissociative function-
ing. The technological addiction is characterized by a partic-

ular kind of dissociation: the videoterminal dissociative
trance (VDT).2 The VDT is a dissociative mechanism that
modulates unbearable and traumatic affective states. Those
states are counteracted by the obsessive, impulsive, and
compulsive use of a drug-object (e.g., Internet, gambling,
television, videogame) that alters the state of consciousness
and permits the user to dissociate the painful emotions.3
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Internet addiction disorder is considered an important public
health problem. Problematic Internet use can be found in any
age group, social class, racial or ethnic group, level of education
and income, and gender.Numerous surveys have attempted to
measure how frequently teenagers use the computer at home.
Few studies and inconsistent findings render uncertain whe-
ther using the computer has any influence on teenagers’ social
outcomes. Specifically, research questions were developed to
investigate various aspects of Internet use among college stu-
dents. For the purpose of this study, Internet use is described to
include the following activities: e-mail, browsing the Web,
Usenet activity, File Transfer Protocols, Multiuser Dungeons,
cybersex, and graphic interactive games.

Like all other addictions, Internet addiction is a psycho-
physiological disorder involving tolerance (the same amount
of usage elicits less response; increased amounts become
necessary to evoke the same amount of pleasure), withdrawal
symptoms (especially tremors, anxiety, and moodiness), af-
fective disturbances (depression, irritability), and interrup-
tion of social relationships (a decline or loss in either quality
or quantity). We found adverse psychological effects of
computer use for teens (i.e., greater loneliness and depres-
sion, social phobia with greater computer use). The only
available review of this research concluded that there is evi-
dence that computer use is directly related to any psycho-
logical outcomes. Although benefits of computer use have
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been observed, they typically depend on a variety of factors
(e.g., subject matter). A key signal to Internet addiction is time
spent at the computer, but also time spent thinking about the
Internet or in activities related to the Internet. The next step,
according to Young, is to identify underlying problems.

Objective

The need for information about the effects of computers on
their users also increases. The purpose of this study is to in-
vestigate how computers are used by adolescents. The second
goal is to explore the beneficial and harmful effects of com-
puter use on teenagers’ mental and physical health. The third
goal is prevention of Internet addiction disorder.

Methodology

The sample size was 209 participants, ages 14 to 18 years,
who answered to a questionnaire. Data were processed ana-
lyzed with SPSS 13.0.

Results and Conclusions

Results show that some the children spend a great deal of
time on computer activities: 4% spend more 5 hours=day. We
found approximately 1.5% of the sample showed symptoms
of pathological use. Forty-one percent of the parents believe
that computer use is beneficial to the development of chil-
dren’s mental and physical health, and 49% disagreed.
Mental health workers should investigate ways in which to
participate in the implementation of new technology rather
than waiting for its aftereffects.
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Introduction

Motor learning regulates body movement and posture by
integrating proprioceptive and exteroceptive feedback.1 Pro-
prioception is information about movement and position of
the body that transverses muscle spindles into the central
nervous system.2 Therefore, the method for enhancing the
manipulation of proprioceptive feedback is necessary in re-
habilitation training for stroke patients. Virtual reality (VR)
has received considerable attention as a supplement to re-
habilitation training. VR can provide environments that ma-
nipulate visual feedback (VF) of the movements of stroke
patients. We hypothesized that stroke patients’ propriocep-
tion would be enhanced by an environment with manipu-
lated VF. We performed the experiment to verify the effect of
rehabilitation training using the developed system.

Method

The proprioception training system derives the VF of upper
limb movement using a board and measures the upper limb
movement of patients using the Patriot 6-dof tracker (POL-
HEMUS). The position of the participant’s upper limb is re-
presented by a cylinder, which can be made invisible. The
reaching task with visual feedback (RTonVF) provides a real-
time VF of the upper limb movement. The reaching task
without visual feedback (RTnonVF) shows the VF of upper
limb movement only when the participant has a specific re-
sponse (clicks a button).

Eight stroke patients (age: 59.75% 9.42 years; onset:
30.5% 28.92 months) were recruited for this experiment. They
were trained in the two reaching tasks in random order for 2
weeks. They were evaluated with a pretest, a middle test, and
a posttest with the RTonVF and RTnonVF. In the RTnonVF of
each assessment, the initial-click error distance (IED) mea-
sured the distance between initial-click position and target.
The initial-click error angle (IEA) measured the angle be-
tween the direction of the initial-click position and the di-
rection of the target.

Results

In the results of the RTnonVF at each assessment, IED of
RTonVF training was reduced by 8.01%, and IED of RTnonVF
training was reduced by 12.18% ( p! 0.888). IEA of RTonVF
training was reduced by 23.42%, and IEA of RTnonVF train-
ing was reduced by 31.74% ( p! 0.598).

Conclusion

In this study, we confirmed that stroke patients’ reaching
movement improved with training effects that induced pro-
prioception feedback using VF manipulation (although sta-
tistical data on training effects for stroke patients is
unavailable). The VF manipulation using VR could provide
an effective tool for improving stroke patients’ reaching
movements by enforcing use of proprioception.
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Introduction

The proportion of adults in the United States with Internet
access now exceeds 78%. About 79% of American adults with
Internet access (roughly 95 million) reported using theWeb to
obtain health information. In this same survey, 7% of Internet
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users (roughly 10 million) reported using the Internet to help
them quit smoking. The Internet is currently the most pro-
minent, but only one of many, emerging communications
technologies enabling (a) an assessment of the characteristics
of the person and (b) the tailoring of messages to the specific
needs of the person. Web-based tailored interventions have
been developed extensively in the smoking area. Several
systems are now available in general public domains (e.g.,
quitnet.com). In the present work, we examined how smokers
process different types of messages from a Web-based
smoking cessation program: personalization=feedback mes-
sages (‘‘Jane, you are a 23-year-old female smoker’’), moti-
vational messages (‘‘If you quit smoking, you could save
$1,200 a year’’), and instructional messages (‘‘When you feel
angry, talk to someone instead of smoking’’).

Methods

Using functional magnetic resonance imaging (fMRI),
smokers were exposed to different types of smoking cessation
messages similar to those from a Web-based smoking inter-
vention program (www.projectquit.org). The messages were
personalization=feedback, motivational, and instructional,
plus two control condition messages: targeted (‘‘The average
smoker smokes 15 cigarettes a day’’) and neutral messages
(‘‘The true color of ocean water is neither blue nor white’’). On
a different day, smokers also completed our tailored online
smoking cessation program and were followed for 4 months
to determine abstinence rates.

Results

Prior work suggests that self-relevance of the messages
appear to have a moderating effect on quitting activity.1

Smokers process information differently if the information
is tailored to them.2 The present work shows that expo-
sure to personalization=feedback messages, relative to neu-
tral messages, activated regions of the brain associated
with self-related processing (medial prefrontal cortex and
precuneus=posterior cingulate). When compared against
neutral messages, exposure to high-tailored motivational
messages also activated areas associated with motivational
drives and reward processing (including orbitofrontal cortex,
ventromedial prefrontal cortex, and the ventrotegmental
area), and exposure to high-tailored instructional messages
also activated areas associated with processing rules and in-
structions (dorsolateral and anterior prefrontal cortex); see
Figure 1.

Novelty/Discussion

The present study shows that people respond differently to
different elements of a Web-based smoking intervention
program. This is the first project that attempted to system-
atically examine, using fMRI, how people respond to the
different messages. At present, we are examining the follow-
up responses to test if responders (successful quitters) process
the message types differently from nonresponders. This re-
search is relevant to a new generation of Web-based tailored
interventions for tobacco and other substance use in two
broad ways. First, by identifying specific brain regions
influenced by different tailored message types, the results
should provide insight into cognitive responses to the mes-
sages. Second, by examining the relationship between brain
activation patterns and subsequent smoking cessation activ-
ities, we take an important exploratory step toward identi-
fying biomarkers of message efficacy.
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Introduction

Telehomecare and telemonitoring applications have been
developed for chronic conditions such as heart failure, dia-
betes, and hypertension, but such applications in oncology
are rare.1,2 The purpose of this study was to develop, pilot,
and revise a system for increasing access to care and em-
powering patient self-management among persons with
breast cancer. The system unites telemedicine technologies,
patient-reported outcomes research, and dialogue-based
patient–provider communication.

FIG. 1. Brain responses to (a) personalization=feedback messages showed increased activity in medial prefrontal cortex
(mPFC) and precuneus=posterior cingulate (PC); (b) motivational messages showed greater activity in ventromedial pre-
frontal cortex (vmPFC), ventrotegmental area, and orbitofrontal cortex (OFC); and (c) instructional messages showed in-
creased activity in dorsolateral prefrontal cortex (dlPFC).
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Methods

Development of a prototype

Based on a systematic literature review; input from patients,
caregivers, and providers; and feedback from an interdisci-
plinary steering committee, a prototype of our home-based
symptom self-management solution was developed. Eigh-
teen patients, 10 caregivers, and 8 medical providers pro-
vided input through focus group discussions and interviews
regarding the range of symptoms of most concern to patients
with breast cancer in different disease stages (early disease,
adjuvant, metastatic, survivor, and end-of-life) and prefer-
ences regarding design (e.g., alternative screen designs).

We utilized typical object-oriented (OO) software devel-
opment methodology for developing Internet applications,
including analysis, design, implementation and quality as-
surance. We used a tiered architecture that is a common de-
sign for J2EE-based Web applications. We used Tomcat 5.0 as
the Servlet 2.4=JSP 2.0–compliant application server and
MySQL 4.1 as the backend relational database. The final
product will support major J2EE-compliant application
servers such as WebSphere, WebLogic, and Jboss, as well as
major relational databases such as Oracle, DB2, SQL Server,
and PostgreSQL. Several well-known open-source software
solutions were used to facilitate the implementation of our
system, including the Spring J2EE application framework and
the Hibernate persistence framework.

Pilot testing

In the pilot study (N! 18), each patient was assigned ran-
domly to experience either the intervention or usual care
(control group) with their first treatment cycle. During the
second treatment cycle, the patient was crossed over to the
other arm. When in the intervention arm, patients reported
symptoms daily via Web or phone, using the prototype sys-
tem, and were monitored by an oncology clinical nurse spe-
cialist. When in the usual care arm (control group), patients
received traditional face-to-face oncology care. Nine breast
cancer patients under adjuvant treatment and nine metastatic
patients participated in the pilot.

Change or severity of patients’ symptom levels triggered
patient education materials to help in self-managing symp-
toms. Severe symptoms triggered an alert to be sent to the
nurse coordinator via e-mail and pager. Once alerted, the
nurse coordinator had a prescribed window of time to re-
spond to the patient. In the current version, the window is
1 hour for moderate symptoms and 10 minutes for severe
symptoms. The nurse recorded her evaluation in the system
and, when necessary, notified the attending physician (which
can be done in the system via a simple checkbox). The nurse’s
evaluation could trigger additional care events, such as a
change of prescription or the ordering of lab work. The nurse
used the system to track the progress of these events.

At study end, participants evaluated their experiences with
the prototype system.

Results

Two questions specifically evaluated the level of acceptance
of this solution: ‘‘I wish I could use the prototype again in my
next treatment cycle’’ (referred below as the ‘‘will use’’ ques-
tion), and ‘‘If the prototype is available, I will recommend

other patients use it’’ (the ‘‘will recommend’’ question). Par-
ticipants could answer from 0, strongly disagree, to 4, strongly
agree. There was a trend toward greater acceptance of this
solution by those with greater symptoms. For example,
among those with persistent symptoms, the average response
to the ‘‘will use’’ question was 3.7, compared to 2.5 for those
with infrequent symptoms. For the ‘‘will recommend’’ ques-
tion, the mean scores for the persistent and infrequent
symptom groups were 3.7 and 3.0 respectively.

Example participant responses to ‘‘what I liked about
prototype’’ were: ‘‘the nurse calling back right away,’’ ‘‘it
tracked my symptoms, and someone seemed to check in on
me,’’ ‘‘I felt like my symptoms were actually being moni-
tored,’’ and ‘‘it is quick and easy.’’ Example participant re-
sponses to ‘‘what I disliked about prototype’’ included: ‘‘the
survey format; I would rather raise questions I have,’’ ‘‘many
of my symptoms were not listed and I wasn’t able to explain
them,’’ and ‘‘I’d prefer more chances to type in information;
currently, ‘other’ is the only chance.’’ Phase II enhancements
of the prototype are being developed to respond to patient
feedback. These will include facilitating direct e-mail com-
munication between patients and providers (if they both
consent) and allowing patients to provide more information
about their symptoms.

Conclusions

Although still in development, pilot results suggest that the
prototype has the potential to increase access to care, em-
power patient self-management, and ultimately deliver bet-
ter patient outcomes by uniting telemedicine technologies,
patient-reported outcomes research, and dialogue-based
patient–provider communication.
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The aim of this study was to quantify self-reported craving
for methamphetamine (MA) following exposure to MA cues
delivered using virtual reality (VR), as compared to craving
elicited by standard MA video cues. Fifteen nontreatment-
seeking MA-dependent participants completed a 1-day,
outpatient, within-participants trial. During this study, par-
ticipants completed four cue sessions. Two of the sessions,
MA-Vid and Neutral-Vid, were presented using previously
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established video cues,1 and the other two sessions, MA-VR
and Neutral-VR, were presented using a novel VR device.
The presentation order was counterbalanced among partici-
pants to eliminate order effects. The subjective ratings (VAS)
reported during, at the end of, and after each exposure (i.e.,
time 5, 10, 15) were compared to the ratings reported at the
start of each session (i.e., time 0) to determine the change in
subjective response from baseline. A repeated measure AN-
OVA revealed a significant difference among conditions all
time points for subjective ratings of ‘‘desire MA,’’ F(3,
15)! 5.8 p! 0.015; ‘‘crave MA,’’ F(3, 14)! 7.1 p! 0.010; and
‘‘want MA,’’ F(3,14)! 5.2 p! 0.024. Post hoc analyses re-
vealed that MA-VR elicited a significantly greater change in
desire, craving, and want immediately following cue pre-
sentation (e.g., time 10), as compared to both neutral sessions.
Although no significant differences were observed between
the twoMA sessions, MA VR tended to elicit a greater change
in desire, crave, and want at all time points. These results
validate the MA-VR model as a reliable method of inducing
craving for MA in a laboratory setting. Further research will
be conducted to improve the VR model and implement VR
technology into treatment strategies for stimulant depen-
dence.

Novelty/Discussion

Repeated pairing of drugs and associated environmental
stimuli produces learned associations between the uncondi-
tioned effects of drugs and the associated stimuli. Subsequent
exposure to these stimuli, termed conditioned cues, can result
in increased craving for the drug. Self-reported craving has
been shown to predict later drug use in patients participating
in clinical trials.2,3 We have shown that MA-dependent par-
ticipants report increased craving for MA following exposure
to MA cues, such as videos and paraphernalia.1 However, the
effect of cue-induced craving is modest and not consistently
reported in all participants.4 This may be because videos and
paraphernalia tap only a small number of drug-related as-
sociations and may not be relevant to each individual par-
ticipant. We hypothesize that by customizing and increasing
the number of environmental cues, participants will report a
greater degree of craving. To test this hypothesis, we devel-
oped a 3D, interactive VR MA cue model that incorporates
visual, auditory, and olfactory stimuli.
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Introduction

Social interactions are a vital part of human interactions, so it
is tremendously important to recognize and correctly inter-
pret facial cues.1 People with social phobia experience social
interactions differently from healthy people: they often in-
terpret social cues negatively.2 Several studies have demon-
strated that individuals with social phobia tend to avoid
direct eye contact and have a different way of processing
facial expressions.3,4 The aim of the present study was to
assess how people with social phobia rate the contact inten-
tions of virtual characters by varying their gaze direction and
facial expression.

Methods

Twelve controls and 12 participants with social phobia were
presented 144 dynamic animations of virtual characters (Po-
ser 4.0, Curious Lab) either looking directly at them or look-
ing away.5 Then, the virtual characters displayed either a
neutral, a happy, or an angry facial expression. Following
each animation, participants were asked to rate as quickly as
possible on a 5-point Likert scale whether the characters
wanted to establish social contact. The sequence of the ani-
mations was completely randomized. Gaze direction and
facial expressions were systematically varied. Randomized
animation-sequencing as well as registration of reaction times
and contact ratings were done with Superlab 4.0 (Cedrus)
software.

Results

Statistical analysis of the reaction times and the contact rating
showed that gaze direction of the virtual characters modu-
lated contact ratings of all participants: contact intention of
the virtual characters was underrated when they were look-
ing away. Facial expressions influenced participants’ ratings
only when the virtual characters were looking directly at
them. Happy faces were rated more positively than neutral or
angry faces. Participants needed more time to rate the virtual
characters’ contact intentions when they were looking di-
rectly at them.
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Compared to controls, participants with social phobia
underrated the social contact intentions of the characters
looking directly at them. The results also show that characters
displaying an angry facial expression seemed to be judged
more negatively by the social phobia group than by controls.

Conclusions

Overall, the data confirms earlier findings6 that direct gaze
plays an important role in assessing other people’s social in-
tentions, which underlines the relevance of self-involvement.
Individuals with social phobia, though, seem to underesti-
mate other people’s intention to establish social contact.
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Introduction

This project aimed to support the development of an im-
mersive virtual technology (IVT) system serving a commu-
nity of practice of therapists who use virtual environments for
treatment of anxiety disorders. This required the fine-tuning
of clinical protocols for 3D virtual reality environments (the
town square, the lift, the supermarket, the underground sta-
tion) developed in the framework of the European Project
Vepsy-Update, developing mobile interfaces to enable ergo-
nomic, wireless use of 3D virtual environments and tools for

the fruition of virtual environments supporting communica-
tion within the therapists’ community of practice.

Method

We focused on two psychosocial aspects: a user-centered
approach to refining virtual environments1 and the training
of a community using these environments, modeled on the
structure of a community of practice.2 We tested an ergo-
nomic research process in a virtual environment for clinical
psychotherapeutic applications, with the aim of closing the
gap created by the lack of recognized methodological and
assessment standards in this sector. We emphasized the need
for even greater adherence to the actual context of use from
the viewpoint of an ecology of process. We thus included in
the study not only the therapists but also the patients them-
selves, both considered as ‘‘expert users of virtual reality
environments used in psychotherapy.’’ From this perspective,
we tried to integrate the ergonomic study with the consid-
eration of technical development of the environments.

Results

Community training takes place in two phases: (a) the fine-
tuning of an interface that enables mobile use of the envi-
ronments and (b) the construction of a community of practice
of users of the virtual environments developed. Technology
usability was validated by fine-tuning an interface enabling
mobile use of the environments. The following functions
were included to facilitate communication between users
(therapists and patients): access to IVT; receipt and exchange
of therapist–patient messages; vocal therapist–patient con-
nection; execution of actions requested by the therapist; and
recording in a database the actions performed by therapists
and patients. Particular attention was dedicated to the de-
velopment, in Web technology, of an administration interface
accessible by the therapist to allow him or her to manage the
exchange of messages with the patient, evaluate the actions
recorded by patients, prescribe the actions to be performed by
the patients, and perform research and summary analyses.
The choice of an Origami-type mobile terminal provided a
tool with similar size and weight to a PDA device but a larger
screen, a microphone for communication, a Windows XP
operating system (that enabled the use of the 3D environ-
ments already developed), and above all, multiple connec-
tivity capabilities through the local area network (LAN),
Wireless Fidelity (WiFi) network, and General Packet Radio
Service (GPRS) network. TheWeb application was developed
using Asp.Net technology. A semi-automatic mechanism,
able to manage the function without interfering with the ef-
fective use of the environments or communication between
therapist and patient, guaranteed correct synchronization
between the two applications without requiring a permanent
connection. The start screen of theWeb application consists of
a simple panel that allows rapid access to the available
functions.

Conclusion

There is an undoubted expansion of the specific role of the
research expert in the ergonomic aspect: this role, often found
in a ‘‘technical=technological’’ context only and limited to a
few phases of the planning cycle, is here extended to the
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entire project, including training in the use of mobile envi-
ronments. This result opens new prospects for the production
and validation of virtual environments with respect both to
analysis of their usability and training of new users.
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Introduction

Both the recent Report of the President’s Commission on Care
for America’s ReturningWoundedWarriors and the June 2007
Report of the Department of Defense Task force on Mental
Health concluded that 11% to 25% of Operation Iraqi Freedom
(OIF) and=or Operation Enduring Freedom (OEF) veterans
have been diagnosed with posttraumatic stress disorder
(PTSD).1,2 It was also expected and documented that the rate of
PTSDwill be higher among troopswho have been to Iraqmore
than once.3–5 Research has identified virtual reality exposure
graded exposure therapy (VRGET) as an effective exposure
therapy for treating combat veterans diagnosed with PTSD.6–8

A pilot evaluation of VRGET with active-duty participants
diagnosed with combat-related PTSD was conducted at Naval
Hospital Camp Pendleton (NHCP).

Methods

VRGET integrates real-time computer graphics, head-
mounted visual displays, psychophysiologic measures, med-
itation training, and other sensory input devices to immerse
a patient in a computer-generated virtual combat environ-
ment. VRGET facilitates cognitive, emotional, and physical
habituation, thereby contributing to significant reductions in
the severity of PTSD symptoms.

Four volunteer participants recently completed 10 sessions
of VRGET at NHCP. These participants were all active-duty
U.S. Marines or Sailors, and they each completed one or two
combat deployments to Iraq between January 2003 and April

2008. Originally diagnosed with PTSD between in January
2004 and April 2008, these participants initiated VRGET since
January 2007.

Results

Our work reviews not only the treatment protocol for Virtual
Reality Medical Center’s Office of Naval Research–funded
study to treat combat-related PTSD with VRGET but also the
treatment outcomes for the four participants treated in the
NHCP cohort.

Conclusions

VRGET is an effective treatment for combat-related PTSD. It
is safe for participants, and it facilitated habituation. Strate-
gies of employing the VRGET with the four participants are
compared and contrasted. Additional studies with VRGET
are currently underway at both Naval Medical Center San
Diego (NMCSD) and NHCP to further investigate the effec-
tiveness of VRGET.
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Introduction

Although opioids are the cornerstone analgesic for patients
with severe burn injuries and other trauma injuries, side ef-
fects limit dose levels. Most burn patients report severe to
excruciating pain during medical procedures. Immersive
virtual reality (VR) is postulated to reduce pain via a non-
pharmacologic attentional mechanism. Patients look into VR
goggles, interact with a computer-generated world, and listen
to sound effects and soothing music in their headphones. The
goggles block patients’ view of the hospital room, block pa-
tients fromwatching the wound care, and substitute synthetic
computer-generated sight. Noise-canceling earphones block
sounds from the hospital room and substitute calming music
and sound effects. The patient interacts with the virtual
world, throwing snowballs at objects in the virtual world,
which further directs their attention away from the medical
procedure. Researchers consistently find 30% to 50% reduc-
tions in pain ratings when immersive VR is used adjunctively
with opioids during severe burn wound care and physical
therapy1 and while treating soldiers with combat-related
burn injuries.2 In addition, analog laboratory studies using
fMRI brain scans have shown large reductions in pain-related
brain activity associated with VR analgesia.1 Ketamine, a
dissociative nonbarbiturate intravenous analgesic, is com-
monly used at low doses either alone or as part of a multi-
modal approach for treating procedural pain in a number of
patient populations, including trauma and severe burn pa-
tients. In multimodal treatments, ketamine is used to poten-
tiate opioid analgesia (e.g., fentanyl) to allow better pain
control without excessive opioid side effects. The present case
study explored for the first time the multimodal combination
of ketamine analgesia with immersive VR, a nonpharmaco-
logic analgesic.

Results

Compared to ketamine without VR, the patient reported less
pain during ketamine with VR for all three pain ratings. ‘‘Pain
unpleasantness’’ ratings dropped from ‘‘severe’’ (8=10) to
‘‘mild’’ (2=10), worst pain dropped from ‘‘severe’’ (8=10) to
moderate pain (5=10), ‘‘time spent thinking about pain’’
dropped from 50% to 20%, and wound care changed from
‘‘no fun at all’’ (0=10) to ‘‘extremely fun’’ during VR (10=10).

Conclusion

Ketamine combined with immersive VR was effective for
reducing cognitive pain, emotional pain, and the sensory
component of pain of a burn patient experiencing severe
procedural pain during wound care. This is the first study to
report the use of ketamine combined with immersive VR as a
multimodal analgesia regimen.
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Introduction

At the beginning of the 21st century, interaction between
mental health professionals and consumers on the Internet
has become common. We focus particularly on e-therapy (a
term coined by John Grohol, Psy.D.), or Web-counseling:
psychotherapists form ongoing helping relationships that
take place solely via Internet communication. We believe that
e-therapy has the most potential to reach the people who
particularly concern us: troubled and despairing people for
whom traditional mental health treatment is inaccessible.

The Problem

If e-therapy solves the problem of inaccessibility (few practi-
tioners in the neighborhood or high fees), other potential issues
can make it worthless. Little know-how exists about the pro-
fessional policy of an online service. In this work, we imple-
ment a set of policies in our system and evaluate the user
experience.

The Importance of Policy

The American National Board for Certified Counsellors
(NBCC, the nation’s premier professional certification board
devoted to credentialing counselors who meet standards for
the general and specialty practices of professional counseling)
has already developed standards for the ethical practice of
Web-counseling: disclaimers have to be negotiated before ac-
cessing Internet fee-for-service counseling. Training Web and
short message service (SMS) counselors is done according to
established research. Web and SMS counselors have group
supervision led by a clinical supervisor. Generally, weekly
sessions include problem-solving, administrative, and proce-
dural issues as well as case studies and sharing counseling
issues and dilemmas. We designed our platform considering
the relevant issues:

1. Accessibility: by Web and mobile phone
2. Usability standards for the Web ( Jakob Nielsen’s prin-

ciples)
3. Ethics and standards
4. Qualified psychotherapist selection criteria:

a. has previous Web-counseling experience
b. has basic training by our staff
c. operates under a standard netiquette

5. Transparent and flexible pricing for the customers
6. Insurance: staff members and practitioner insurance
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There are two main service areas:

1. Client books, a live psychological consultation. Clients
complete a short online assessment and select their
preferred time (office hours=after work) and preferred
choice of communication (online video-to-video chat,
Live Chat, SMS chat, face-to-face). The system connects
them to suitable psychologists. This is a real-time hu-
man contact service.

2. Client enrolls in an automated SMS service called
PSY4USMS. This has application for a number of gen-
eral disorders, including eating disorders. The client
first goes through an automated step-by-step process to
alleviate the disorder and then receives multimedia
messaging service (MMS) support tutorials.

Conclusion

The online human and automated mental health service venue
greatly increases the reach of a mental health professional
service. Clients can store their mental health history safely and
have access to ongoing multimedia assistance in a trusted en-
vironment.
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Introduction

Virtual reality (VR) has been successfully used in assessment
and rehabilitation. However, for some applications, VR’s in-
tentional attribute of isolating participants from the real
world is inappropriate. Specifically, our goal is to use mixed
reality (MR), the blending of virtual content into the real
world1 as a way to create contextually meaningful scenarios
that can trigger responses indicative of participants suffering

from posttraumatic stress disorder (PTSD). The study on
which we report was carried out with a group of healthy
volunteers, with the objectives of testing the system’s ability
to capture baselines, stress indicators, and performance data
and testing the scenario’s ability to induce levels of stress and
distraction found in a chaotic work environment.

Procedures

In previous work, the University of Central Florida team
showed that electroencephalogram (EEG) measures of en-
gagement andworkload can assist in determining the efficacy
of a mixed reality–based rehabilitation environment within
the feasibility stage.1 To obtain these classifications we per-
formed a 20-minute baseline task consisting of a 3-choice
vigilance task, an eyes-open rest task, and an eyes-closed task.
The results of these tests were used to fit an attention and
distraction algorithm to obtain the proper classifications for
each construct during data collection. The strength of this
approach is that data from each participant can then be
processed per individual or in aggregate, thus maintaining
the individual effects while highlighting overall sample
trends.

Scenario

The scenario we developed (Fig. 1, left side) shows a partic-
ipant in a virtual warehouse setting involving a real counter
with printer, order forms, and a parts tray; an open cabinet
with parts trays containing a variety of small parts; and a
surrounding area with boxes. The participant is wearing a
video-see-through head-mounted display (VST-HMD) that
has stereo cameras on the outside to capture the real world
and a pair of LCD displays on the inside to present the visual
component of the MR world (Fig. 1, right side). The partici-
pant is also wearing a wireless B-Alert EEG cap and a vest
that contains sensors for respiration and galvanic skin re-
sponse.2 The baseline tasks were performed in a quiet room
outside of the scenario presentation area before the partici-
pant entered the mixed-reality setting. The participant was
then escorted to the experiment site, still wearing the cap, and
performed the experiment overview and baseline for the
other physiological measures. Separate EEG data files were
created for each stage of the experimental procedure. How-
ever, the data analysis performed for this paper was on data
collected during the participant’s performance within the
mixed-reality scenario.

Overall, participants showed a mix of high and low en-
gagement with frequent distraction. Distraction was mostly

FIG. 1. Participant performing sequencing tasks: real setting on left; mixed reality on right.
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associated with the audio stimuli from the printer. Spikes
ranging from 50% to 70% distraction were classified within
10 seconds of one or more printer audio cues. Additionally,
participants demonstrated phases of high and low workload
levels. The changes in workload are not correlated with any
particular aspect of the scenario. Further analysis of indi-
vidual performance, including task strategy, may show dis-
tinct associations among tasks that demand more cognitive
resources than others. Going forward, this workload assess-
ment has promise as a comparator to head-injured popula-
tions.

Results and Conclusion

The results show that EEG measures of engagement and
workload are good indicators of how the task affected the
healthy participants. This data can be analyzed individually
and in aggregate to obtain an understanding of cognitive
aspects of the task that may pose challenges to head-injured
patients. The EEGmeasures also show how distracters within
the scenario affected performance from a cognitive proces-
sing perspective. This information is critical for virtual reha-
bilitation therapy protocols.
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Introduction

Unregulated anger is characteristic of several mental disor-
ders, including posttraumatic stress disorder (PTSD), inter-
mittent explosive disorder, and substance abuse disorder.1 A
common treatment strategy for anger management is cogni-
tive-behavioral therapy that incorporates exposure therapy.2

With coaching by a therapist, this approach provides op-
portunities for individuals to learn how to control their anger
in the presence of anger stimulus cues. Reactivity to stimulus
cues is an essential component of treatment, and virtual re-
ality (VR) may provide the key to developing ecologically
valid strategies for effective anger management programs.
Studies have suggested that VR experiences serve as power-
ful sources of information that can generate cognitive, be-
havioral, and physiologic reactions under controlled
conditions.3 Immersive panoramic videography has the po-
tential of presenting highly realistic VR environments of an-
ger stimulus cues. The purpose of this study was to examine

the potential of an immersive VR video environment to elicit
transient anger states and to determine whether or not there is
an advantage to using this technology as compared to more
economical strategies that are currently available.

Methods

The present study compared levels of emotional arousal eli-
cited by videos displayed through a VR helmet in a panoramic
(3608) format with the same videos displayed on a flat-screen
computer monitor. Six brief, disagreeable encounters of vary-
ing intensity with a supervisor in an office environment were
presented to 60 normal, healthy male and female active-duty
military or retirees aged 18 years or older. The participants
were randomly assigned to one of two study conditions where
theywatched six anger videos displayed either in an immersive
panoramic VR environment or on a flat-screen computer
monitor. The order of video presentation was counterbalanced
to control for sequencing effects. Psychologic assessments were
administered before and after the videos were presented to
evaluate emotional response. Physiologic measures were also
obtained during the presentation to assess behavioral reactions
to each scenario. Between-groups data analyses of the primary
outcome measures (i.e., state-trait anger, emotional reactivity,
presence, self-absorption, self-esteem and physiologic arousal)
are currently in progress.

Results

Although the data are currently being analyzed, a preliminary
review of the presence data suggests that participants in the
immersive panoramic video group experience greater presence
than those in the flat-screen display condition. In addition,
significant between-group- differences were observed for the
preexposure and postexposure ratings on emotionally relevant
items of the anger and emotional reactivity measures. The re-
sults of further analyses on these outcome measures as well as
the results of the self-absorption, self-esteem, and physiologic
measures data analysis will be reported.

Conclusions

This study is the first to investigate the effectiveness of a novel
VR technology: immersive panoramic video compared to a
flat-screen computer monitor in eliciting reactivity to anger
stimuli. The psychologic and physiologic effects of immersive
panoramic video to enhance anger management strategies
were also explored.

Disclaimer

The views expressed in this abstract are those of the authors
and do not reflect the official policy or position of the De-
partment of the Army, Department of Defense, Department
of Veterans Affairs, or the U.S. government.
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Introduction

Mild cognitive impairment (MCI) is a syndrome that is cur-
rently thought of as a transition phase between cognitive
ageing and dementia. Cognitive performance in individuals
diagnosed with MCI is deficient relative to that of age- and
education-matched control participants,1 but it does not yet
meet the criteria for dementia.

Previous research suggests that plasticity still exists in
patients with MCI2 and that they can improve their perfor-
mance (e.g., on episodic memory and=or attention) when
provided with cognitive training.3 Spatial navigation has
shown to be early impaired in MCI, potentially leading to
limitations in independent living. Nonetheless, there is no
record of any program or intervention addressing spatial
orientation in MCI.

Methods

We designed a training protocol aimed to stimulate and im-
prove attention, perception, and visuospatial cognition in
persons diagnosed with MCI. The program is highly indi-
vidualized and is divided into two main units, each com-
posed of six 1-hour sessions. It covers a period of 8 weeks. Six
different virtual environments were adapted for the protocol,
using the open-source software NeuroVR. Every session
takes place in an environment close to the everyday experi-
ence of the patient, such as a flat, a supermarket, an office, a
park, or a city center. The participant is required to walk and
execute several tasks on the basis of a narrative plot.

The protocol includes over 80 different exercises referred to
the following cognitive functions: spread and divided atten-
tion (through visual and=or acoustic cues and distractors),
visuospatial perception (location of points in the space, ap-
preciation of dimensions, orientation or distance of an object,
etc.), spatial cognition (recognition of shapes, mental rotation,
etc.), navigation (way-finding and cognitive mapping). Each
cognitive function is stimulated by a specific group of exer-
cises.

Neuropsychological performance and psychological status
are assessed for each patient at baseline, at the end of the first
unit, at the end of the whole program, and after 2 months. The
test battery includes, among others, the Mini Mental State
Examination (MMSE), the Geriatric Depression Scale (GDS),
the Trail Making Test parts A and B, the Stroop Test, and the
Money Road-Map Test. Furthermore, attention and orienta-

tion are evaluated at the beginning and at the end of every
single session.

The training is individualized by varying the levels of
difficulty in visuospatial attention and spatial orientation
tasks. Entry level of each patient is determined by the neu-
ropsychological results at the baseline and may change dur-
ing the training according to the performance in the attention
and orientation tasks of every session.

Results

The first pilot trial of the protocol was conducted on two
healthy elders (female, 65 and 73 years old) over a 4-week
period. Comparing the neuropsychological performance and
psychological status at baseline (T0) and at the end of the
training (T2), both have shown significant improvements in
attention and orientation (see Table 1).

Conclusion

Our aim is to exploit the protocol on a sample of individuals
diagnosed with MCI and early Alzheimer disease during
2009.
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Table 1. Performance of the Two Participants
(Mean Scores): Beginning vs. End of Training Program

Test T0 T2

TMT-A (sec) 84,0 75,5
TMT-B (sec) 202,0 189,5
STROOP (sec) 128,0 111,0
ROAD MAP (errors) 10 5
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Introduction

Terrorists frequently use improvised explosive devices (IEDs)
such as roadside bombs, grenades, and car bombs to attack
U.S. troops and civilians. IED attacks account for most deaths
and burn injuries of U.S. troops in Iraq. Soldiers severely
burned during combat in Iraq are at increased risk of devel-
oping PTSD (e.g., 28% develop PTSD).

Recent surveys found that patients with phobias were
more willing to seek virtual reality exposure (VRE) therapy
than to seek traditional therapy. VRE helps patients process,
habituate to, and stop avoiding memories and strong emo-
tions associated with their memories of traumatic events.
During VRE, patients go into VR (to the scene of the traumatic
event), where they repeatedly access and recount the trau-
matic event(s) they personally experienced in Iraq until their
fear=anxiety response is reduced via habituation. The thera-
pist can also help correct patients’ unhealthy thought pat-
terns (e.g., survivor guilt). Preliminary results indicate that
VR exposure therapy may be an unusually effective and
attractive treatment for PTSD.1 In phobia studies, a new
N-methyl-d-aspartate agonist has shown promise in acceler-
ating extinction learning, the essence of exposure therapy.
Learning-enhancing medication could increase symptom
reduction and improve outcome in patients with PTSD (e.g.,
burn patients) and could even reduce the number of ther-
apy sessions needed for some patients. Our study is explor-
ing the feasibility and efficacy of VRE therapy combined with
a learning-enhancing drug (d-Cycloserine) for treating PTSD
in U.S. soldiers=warfighters who were severely burned dur-
ing deadly terrorist attacks using IEDs on U.S. Humvee
convoys.

Methods

This is an ongoing feasibility study involving a 12-session
cognitive-behavior therapy (CBT)$VRE$d-Cycloserine pill
treatment. While looking into table-mounted VR goggles,
patients ride through an Iraqi town in a Humvee on patrol
(www.vrpain.com). Using VR, the therapist helps patients
gradually remember and habituate to their memories of the
traumatic event (an IED attack on the patient’s Humvee con-
voy) with less anxiety. Pre-, mid-, and several post-treatment
Clinician-Administered PTSD Scale (CAPS) and depression
scores measure treatment success. Participant recruitment=
enrollment is currently in progress.

Conclusion

With thousands of U.S. soldiers returning from Iraq and Af-
ghanistan with PTSD, a new, unusually effective and efficient
treatment protocol that is attractive to young video game–
generation soldiers (including severe burn patients) could
prove valuable.

Novelty/Discussion

This is the first study to explore the use of the University
of Washington IraqWorld VRE$DCS for treating combat-
related PTSD in patients with severe burn wounds, a national
U.S. Defense health priority. The outcomes of the study may
contribute substantially to improving the treatment of PTSD
for warfighters and civilian populations.
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Introduction

Every interaction blossoms from the self but does not always
change it and is not always totally coherent with it. This is
particularly true for mediated interactions: people without the
body create new ways to present themselves through lan-
guage, avatars, icons, and so on. Inner stability is guaranteed
by the dialogical self1 (the result of an endless dialogue be-
tween different I-positions through which reach a sense of
coherence within different situations and roles). Outside, each
I-position has to discuss also with the other’s I-positions in
order to negotiate roles, images, or positions in a social context.

Subjectivity and Intersubjectivity

In order to understand the role of the external environment
(interlocutors, context, etc.) in the evolution of the self, we
propose the concept of subjectivity2 and intersubjectivity.
Subjectivity is a fluid and narrowed image proposed to the
outside world, a portion of what we are, based on our self.
During each interaction, we elaborate an intention based on
our I-positions, which present our selves with in a strategic
way. Its goal is to be understood by the other, and so it
changes according to responses given during interactions and
tools offered by the context. So, the two or more subjectivities
are strictly related one to the other, because each of them
needs to be understood by the other and has been created
thanks to the feedbacks of the other. Every social interaction
is characterized by a unique combination of subjectivities
created in that context at that moment, which we call inter-
subjectivity. Subjectivity and intersubjectivity are the bridge
from the internal self to the other.

Method

In order to understand how self, subjectivity, and the other are
related when we consider an intersubjective dimension, we try
to analyze the correlation among three profiles: self, subjec-
tivity, and –subjectivity as seen by the other. This is a first
attempt to understand how these elements are related. Sixty-
one participants were asked to carry out a task in couples,
communicating via an instant messaging service. At the end of
this task, they completed three versions of a semantic differ-
ential, describing their self, their subjectivity during the ex-
periment and the subjectivity of the interlocutor. We
hypothesized that subjectivity is significantly correlated to self
and to subjectivity as seen by the other and that self and sub-
jectivity as seen by the other are not significantly correlated.
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Results

Results show that there is a correlation between self and sub-
jectivity indexes and between subjectivity and subjectivity-
other indexes, but not between self and subjectivity-other,
confirming our hypothesis.

Discussion

This work is a first attempt to confirm our theoretical pro-
posal, and results confirm that subjectivity is a sort of bridge
between inner self and what is perceived by interlocutors. A
conversational analysis gives further support to it; these
considerations may be a starting point for development of a
new and more complex model about self.
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Introduction

More than 30 years after signing truces, there are still around
20,000 Portuguese war veterans who meet posttraumatic
stress disorder (PTSD) diagnosis criteria. Despite that many
of them seek therapy, the outcome is often unsatisfactory.
Within the psychotherapy scope of action, exposure in vivo or
in imagination is often the elected technique to treat anxiety

disorders. The information and technology era brought about
new treatment alternatives, one of which is virtual reality
exposure therapy (VRET). The use VRET, despite its being in
its infancy, is not a novel technique within the anxiety dis-
order therapies milieu. In fact, for more than a decade, VR has
been used to treat patients with several anxiety disorders.
Numerous studies reveal that VRET can be an alternative to
in vivo and in imagination exposure.1 VRET enables patients
to be immersed in the VR world, creating the ‘‘sense of being
there.’’2 However, for the Portuguese war veterans popula-
tion, there are no controlled studies showing that VRET may
be a treatment option.3 Therefore, a research protocol was
devised to investigate the use of VRET to reduce PTSD
symptomatology.

Method

The sample of 4 participants was selected from about 30
sampled at a support institution for war veterans. This pro-
tocol consists of a controlled study (VRET vs. traditional
psychotherapy vs. waiting list): the VRET condition partici-
pants were graded while exposed, through a head-mounted
display, to a VR jungle scenario. The activating episodes that
comprised three cues (ambush, mortar blasting, and waiting
for injured rescue) were repeated three times each session.
Cues’ intensity and frequency increase from session to ses-
sion.

Results

ANOVAs for related samples were executed in order to
evaluate Impact Event Scale–Revised (IES-R) and Symptom
Checklist 90–Revised (SCL-90R) dimensions between assess-
ments and showed no statistically significant differences be-
tween assessments except in the obsession-compulsion
dimension of the SCL-90R, F(1, 3)! 21.235; p< 0.05), indi-
cating less obsessive thoughts between these two assess-
ments. However, through descriptive analysis, a reduction
was observed in all IES-R and SCL-90R dimensions except for
hostility and psychoticism of SCL-90R. Presence (In-
dependent Television Commission’s Sense of Presence In-
ventory) was evaluated only after the VRET session: 65% of
participants agreed, or strongly agreed, that they were pres-
ent in the VR world, and 62% reported no negative effects
after exposure.

Conclusion

This work reports on an ongoing controlled study of a sam-
ple of Portuguese war veterans who meet DSM-IV PTSD
criteria. The preliminary results showed a decrease, from
pretreatment to during treatment, in avoidance, intrusion,
and hyperarousal as well as in several psychopathological
symptoms.
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Table 1. Correlations among the Three Versions
of Semantic Differential

Energy_
subjectivity

Affectivity_
subjectivity

Stability_
subjectivity

Energy_self 0.376** 0.299*
Affectivity_self 0.256* 0.262*
Stability_self 0.611** 0.621**
Energy_other
Affectivity_other 0.306* 0.613**
Energy_other 0.300* 0.453**

*p! 0.05; *p! 0.01.
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Introduction

Serious games are recreational software whose main purpose
is education rather than pure entertainment.1 Their language
is borrowed from games in order to make a serious message
more attractive and vivid, a strategy that is especially bene-
ficial when the target group is teenagers. Games provide
‘‘dramatic representations’’ of a subject and allow players to
assume realistic roles without running actual risks.1 Happy
Farm, the serious game presented here, is meant to serve as a
resource to address the lack of awareness of the risks related
to assumption of psychoactive substances by young people.2

Rationale

The game is createdwith a cartoonlike style usingMacromedia
Flash Professional 8. A typical setting of youth nightlife (a club)
is staged, with anthropomorphized animals as characters (Fig.
1a). There are several points in the gameplotwhere the player’s
character (a bull) has to choose among different optional be-
haviors (e.g., to take drugs or not; Fig. 1b) influencing the
subsequent development of the story. The immediate conse-
quence of the chosen behavior is shown through an animated
sequence (Fig. 1c). During the game, the player also has the
option to browse an interactive book describing the substance
selected at each point (Fig. 1d), its short-term effects on the
organism, and the legal aspects connected to its use.

Once developed (in Italian), the game was tested for users’
reactions. A total of 175 people (63 females, 112 males; mean
age, 22.6) were reached in three different settings in Italy: two
popular cafeterias and an international music festival. They
were asked to use the game and then complete a questionnaire
composedof 28 itemson a 5-point Likert scale. Itemswere either
new or adapted from common usability questionnaires.eg, 3

Results

Seventy-six percent of players reported that they found the
information in the game interesting and new, 66.7% enjoyed
the game, and 89.4% found it very easy to play (percentages

refer to players who responded ‘‘strongly’’ or ‘‘completely
agree’’ corresponding to the positive degrees in the Likert
scale). We performed aMANCOVA on the responses for each
item, considering gender and education as fixed factors and
age as a covariate. The analysis yielded significant results for
the main effects of gender for the item ‘‘I liked the game,’’ F(1,
130)! 5.582, p! 0.20, with males appreciating it more than
females. Main effects of education for the item ‘‘Game was
easy to play’’ were F(1, 6)! 2.889 p! 0.012, with those with a
higher education finding the interface easier to use. Main
effects of education were F(1, 6)! 2.246, p! 0.043, and of age
for the item ‘‘I found a good correspondence between my
choices and what had been represented as consequences in
the game’’ were F(1, 130)! 8.044, p! 0.005], with older and
lower educated respondents finding a better correspondence.

Conclusions

The general appreciation and user response to the question-
naire showed that serious games could constitute a good
platform for increasing awareness about drug effects.4 General
results from the analysis showed how this and similar games
can be improved, for instance, by adapting it to female users.

References

1. Michael D, Chen S. (2006) Serious games: games that educate,
train, and inform. Boston: Thomson Course Technology.

2. European Commission. Young people and drugs among 15–
24 year olds. Analytical report. http:==ec.europa.eu=public_
opinion=flash=fl_233_en.pdf (accessed Aug. 25, 2009).

3. Desurvire H, Caplan M, Toth JA. Using heuristics to evaluate
the playability of games. Proceedings of CHI 2004.

4. Gamberini L, Breda L, Grassi A. VIDEODOPE: applying
persuasive technology to improve awareness of drugs abuse
effects. Lecture Notes in Computer Science 2007; 14:633–41.

Crushing Virtual Cigarettes Helps Reduce
Tobacco Addiction: Final Results from

a Randomized Control Trial

Benoit Girard,a,1 Vincent Turcotte,a
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Introduction

Tobacco use creates a triple addiction: physical, psychologi-
cal, and social. The interaction among multiple factors that
encourage or maintain the addiction makes withdrawal very

FIG. 1. Screenshots from the game.
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complex. Traditional therapeutic methods have relatively
limited rates of success, and there is a need for innovation.
Preliminary data from our clinic1 suggested that the action of
crushing cigarettes in virtual reality (VR) might have an im-
pact on the behaviors and motivation of smokers undergoing
therapy. At the 2008 CyberTherapy Conference,2 we reported
on the preliminary results of a controlled study combining
VR and a psychosocial treatment program. The study is now
completed.

Methods

Participants were assigned randomly to one of the following
two conditions: (a) ball, where catching balls in VR (control
condition) was combinedwith the psychosocial program, and
(b) cigarettes, where crushing cigarettes in VR was combined
with the psychosocial program.

The sample at the start of the study consisted of 91 par-
ticipants, 45 assigned randomly to the balls condition and 46
to the cigarettes condition. The average age was 44 years
(SD! 11 years), and the participants had been smoking for an
average of 27 years (SD! 12 years). Fifty-two percent of
participants were women, 68% were employed, and 45%
smoked more than 21 cigarettes a day.

Participants came to the clinic once a week for the first 4
weeks, then once every 2 weeks for the second and third
months of the study. The psychosocial program and data
collection took place in weeks 1, 2, 3, 4, 6, 8, 10, and 12. Each
session included 30minutes with a nurse, who took their vital
signs (blood pressure, pulse, weight), collected the smoker’s
journal, administered the questionnaires, performed a carbon
monoxide test, discussed with the participant any personal
conflicts related to smoking cessation, and provided a brief
counseling session and informational material on smoking
cessation.

Participants also took part in one VR immersion session
per week during the first 4 weeks in the study. They were all
immersed in VR for 30 minutes at each session, plus they met
the nurse. In the virtual environment, the participants were
asked, depending on the experimental condition, to either
find and crush cigarettes or pick up balls.

Nicotine addiction was estimated using the Fagerström
test3 (see Fig. 1). The abstinence rate was measured based on a
smoker’s journal (daily self-reported measurement of the
number of cigarettes per day) and confirmed by an exhaled
CO test as measured at the fourth and last sessions of the
program. The cutoff score on the CO test used to confirm
abstinence in the last week was 6 parts per million.

Results

It was decided to analyze the data with an intent-to-treat
approach; that is, the results of all participants were analyzed
and, in the case of missing data, the last available observation
was carried forward. The repeated measures ANOVA for the
Fagerström revealed a significant impact of the treatment,
F(2, 178)! 33.07, p< 0.001, a significant difference between
both conditions, F(1, 89)! 4.69, p< 0.025; and a significant
Condition by Time interaction, F(2, 178)! 3.75, p< 0.05. The
contrast analysis revealed that the specific impact of crushing
virtual cigarettes over the control condition became signifi-
cant between week 4 and the end of the treatment, F(1,
89)! 6.87, p< 0.01.

The dropout rate was recorded weekly as an index of ad-
herence to the psychosocial program, and on average, par-
ticipants in the control condition dropped out of the program
after 5.89 weeks (SD! 4.66), while those crushing virtual
cigarettes dropped out on average after 8.26 weeks
(SD! 4.17). The impact of crushing virtual cigarettes on re-
tention in the psychosocial program was statistically signifi-
cant, t(89)! 2.56, p< 0.025.

Statistical regression analyses were used (with residualized
change scores) to examine the role of presence on outcome, as
measured with the Fagerström scale. The multiple regression
was significant, F(2, 90)! 39.78, p< 0.001, and showed that
presence contributes significantly to changes in scores mea-
suring tobacco addiction, sr2!#0.18, p< 0.025.

Conclusion

This study shows a significant impact from crushing ciga-
rettes in VR on three variables: nicotine addiction, abstinence
rate, and retention of participants in the psychosocial treat-
ment program. Presence seems to be associated with the
beneficial effect of the program. This study confirms what
was suggested in our pilot study. These results are based on
the complete and final sample of our study, and detailed
analyses are now available.
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FIG. 1. Nicotine addiction was measured using the Fager-
ström test.
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Many studies have shown the ability of media—television,
movies, and virtual reality (VR) experiences—to elicit emo-
tions. Nevertheless, it is still unclear how the different factors
involved, both user related andmedium related, play a role in
producing an emotional response during a VR experience. In
this study, we investigate this issue, analyzing the role played
by the cultural and technological background of the users in
the emotional responses to VR. Specifically, we use the core
affect model of emotions developed by Russell1 to explore
how these factors influence the way participants experience
virtual worlds. Our sample included 20 Mexican participants:
8 living in El Tepeyac, a small, rural, and isolated Mexican
village characterized by a very primitive culture, and 12 ur-
ban inhabitants of Mexico City. The Green Valley, a nonin-
teractive, immersive, relaxing environment showing a
mountain landscape around a calm lake, was used to induce
relaxation in the two groups during an ambulatory surgical
operation. To investigate the effects of VR on the relaxation
process, we measured the physiological (heart rate) and the
emotional (VAS-A) responses before, during, and after the
operation. The results show that VR was able to significantly
modify the core affect (reduced arousal) in all participants but
that the final emotional response produced by this change
was influenced by the attribution process: only the urbanized
inhabitants of Mexico City, who were able to attribute the
reduced arousal to the VR experience, reported a significant
reduction in the self-reported level of anxiety.
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Excessive anxiety is a common problem for patients who
undergo surgical operations. Because drug treatments alone
have frequently proved to be inadequate to reduce anxiety in
surgical contexts, there is an increasing interest in noninva-
sive complementary and alternative medical therapies (CAM)
that diminish psychological discomfort during preoperative

and postoperative phases. As an advanced imaginative sys-
tem as effective as reality in inducing emotional responses,
virtual reality (VR) can be considered an innovative form of
CAM therapy. VR has been extensively used in clinical con-
texts to reduce pain, while very few experimental studies
demonstrate its effect on anxiety.

The aim of this study was to test the efficacy of a small,
portable, and immersive VR system compared to a music-
based relaxing approach in reducing anxiety in a sample of
patients who underwent minor surgical procedures (lipoma
or cyst removals). Forty-seven patients were randomly di-
vided into three groups: the VR group, the music group; and
the control group. Psychological and physiological measures
were recorded immediately before (T0), 45 minutes after (T1),
and 90 minutes after (T2) the operation. The results indicated
that the VR group showed a significant decrease of subjective
anxiety at T1, while the music group showed it only at the
end of the operation (T2). No significant differences were
found between T0 and T2 in the control group. Regarding the
physiological parameters, we found no differences in any of
the three groups.

Despite some limitations (the small number of sample and
the lack of interaction with the virtual environment), this is
the first study demonstrating that a low-cost, portable VR
system is more effective than music alone in reducing sub-
jective anxiety provoked by surgical interventions.

This study highlights the role of a VR portable system in
reducing anxiety that usually occurs in patients who undergo
surgical operations. Given the limited costs of this approach,
these findings should encourage surgeons to adopt it in order
to help patients to face minor surgical procedures with a re-
duced level of anxiety.

Cybertherapy Meets Facebook, Blogger, and Second
Life: An Italian Experience
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Introduction

The basic idea of our project is to use a computer and theWeb
as means to approach psychiatric patients, applying Italian
reality cybertherapy methods. We organized our project to
differentiate it from other programs used and, as a conse-
quence, from other methods employed to approach users.

Methods

The heart of the project is a blog (http:==psichiatriaecyber
therapy.blogspot.com), which contains an explanation of the
project and a series of content, updated daily by user con-
tributions, with topics ranging from congressional and cul-
tural events to the examination of important people in
psychiatric history to the recommendation of Web sites such
as those of NeuroVR and the Italian Psychiatric Association.
The idea is to help people affected by psychiatric disturbances
or those in search for information, while at the same time
discouraging self-diagnosis.

The blog is linked to various tools, but the users’ favorite
is their Facebook profile. The CyberMaster Quan account
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draws on two groups: Psichiatria e Cybertherapy and I love
CyberMaster, which collect supporters, professionals, people
who have experienced cybertherapy services, and so on.

In Second Life, we created an avatar and a private property
on which is built a private practice with furniture and ad-
vertising. Other tools are a Forum and a TV online.

The logic-scientific apparatus is designed to be simple and
transparent: the user visits the blog, reads the presentation
and informative posts, learns about staff members and ser-
vices offered by the project, and if inclined, asks for a pre-
liminary interview with the CyberMaster, who schedules
consults with the prospective patient for not more than an
hour. The CyberMaster reports the consult to other staff
members, who discuss the clinical case and recommend
treatment structures. The CyberMaster consults again with
the user to pass on the recommendations of the staff.

Results

We set out to evaluate the feasibility of the cybertherapy
discipline in Italy, then proposed a theory both methodo-
logical and clinical. We collected and analyzed the very first
Italian record of occurrences of users who approach cy-
bertherapy; another important goal has been accomplishing
and promoting online psychiatric prevention, which unfor-
tunately is not treated with the proper coverage and still
struggles against stigma.

The results obtained appear very positive: the blog, in 2
months of activity, collected almost 3,500 single visits; we
received almost 40 contacts from people asking for a consult.
The Facebook account, besides relying on more than 400
friends, is visited daily by people who keep track of our work
on the Web; moreover, the Facebook account allows active
cooperation with other professionals who operate in the na-
tional psychiatric sector. The Second Life account aroused
immediate interest in and appreciation for its cultural value
and its support; we have received several invitations to par-
ticipate as speakers in online congresses.

Conclusions

We are satisfied with and surprised at the results obtained in
such a short time, which encourages us to proceed with the
project and open this new field in the research area, so that
many people can take advantage of the service we offer.
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Introduction

The Therapy Intelligent Network (TIN) is an open platform
for establishing a sensor network, focused on the patient, that
captures physiologic and contextual data in real time. In the
first phase, TIPS, a portable monitoring device designed by
I3BH that records respiration, electroencephalograph, and
activity, shows the personal platform (personal therapy in-
telligent sensor) that the patient carries. The objectives of this
work are to determine the predominant factors for estimating
energy expenditure in obese children, provide physicians and
psychologists with a new evaluation tool for treatment of
obesity in children, and validate a new ambulatory tool for
detecting physical activity habits.

Method

After analyzing the research on physical activity estimation,1

we designed a proprietary protocol. It correlates the activity
registered in the TIPS with a portable indirect calorimeter
(Fitmate Pro) that measures oxygen consumption during
physical activity.2,3 To test TIPS, we studied two groups
(nonobese and obese) of 20 children (male and female, ages
6 to 14 years). Children were first measured at rest for
20 minutes to get their resting metabolic rate. Each child then
completed eight activities, from a sedentary to a vigorous
level, in a 45-minute period. After the activities, the children
completed questionnaires about their physical activity (3-Day
Physical Activity Recall; 3DPAR), diet (a food frequency
questionnaire), and ergonomy. A 2&2 (obese&nonobese vs.
high&low energy expenditure) statistical ANOVA was used
to analyze the data.

Results

The preliminary results show two first conclusions:

1. A variability on the response of children’s effort. Algorithms
that take into account this variability are needed. A
combination model (heart rate$ accelerometer) seems
to have the strongest relation to physical activity energy
expenditure.

2. The feasibility of the TIPS platform as an ambulatory tool.
The protocol showed good acceptability by children,
and users reported that it was not aversive or difficult.
This factor is fundamental to knowing that the mea-
sures are stable and the children are likely to use the
TIPS for long time periods.

Conclusion

It is necessary to develop an exclusive estimation technique
for obese children and to assign special weights for each an-
thropometric, physiological, and movement parameter. A
direct measure of the resting metabolic rate is needed for a
reliable evaluation. A reliable measure of physical activity is
important in order to individualize and prescribe physical
activity tasks.
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Introduction

Virtual reality (VR) has enormous potential for facilitating
medical treatment. In a recent review of the literature, Wis-
meijer and Vingerhoets1 found that the use of both VR and
other sophisticated audiovisual (A=V) techniques induced
clinically relevant levels of analgesia in almost all cases. In
particular, patients who reported very high to unbearable
pain levels appeared to benefit greatly. VR can improve the
effectiveness of cognitive strategies, such as attention diver-
sion (distraction), imagery, and body image modification.
Cognitive strategies have received considerable attention in
pain management along with the traditional approaches of
physical intervention and behavior modification. Distraction
techniques tax the patient’s limited attention capacity, re-
sulting in the withdrawal of attention from the noxious
stimulus. Cognitive-affective attention models2 may explain
this phenomenon. It has been hypothesized that the ideal
distractor would require an optimal amount of attention in-
volving multisensory modalities (visual, auditory, and kin-
esthetic), active emotional involvement, and participation of
the patient to compete with the signals from the noxious
stimuli. Recently developed distraction techniques that use
advanced A=V technology appear likely to meet these re-
quirements. The most recent and most advanced distraction
technique is VR, which can provide the interaction and kin-
esthetic stimulation that other (A=V) technologies lack. In

1996, Hoffman and Patterson3 co-originated the new tech-
nique of using immersive VR for pain control (i.e., during
wound care). The multisensory nature of the virtual envi-
ronment (VE) draws participants’ attention away from real-
world visual, auditory, and tactile stimuli and into the virtual
world. Empirical studies carried out to date support the
theoretical foundations, suggesting that VR is potentially an
effective nonpharmacological method of pain management
for both children and adults. The use of VR in the treatment of
chronic pain is just beginning to be explored.4

Methods

We describe the development and use of SurrealWorld, a VR-
based product that applies attention-diversion techniques.
Patients can navigate through an environment that can attract
their attention, but without provoking anxiety (since high
levels of anxiety may increase the feeling of pain). Patients
wander through an environment containing objects whose
shape and behavior do not correspond to the laws of physics.
This phenomenon surprises patients and absorbs their at-
tention. To make the presence of the environment more pre-
ponderant, the patient is able to generate certain interactions
with the objects. However, so as not to increase levels of
anxiety, the interactions differ from videogames in that they
do not contain complicated tasks or time limits. The interac-
tions are simple (e.g., clicking on an object causes it to change
or behave in another way). These features enable the envi-
ronment to attract and keep patients’ attention, thereby lim-
iting the availability of attentional resources for processing
painful stimuli and consequently reducing their intensity.

We evaluated the efficacy of Surreal World in an experi-
mental study using the cold pressor test with a sample of 34
students. Using a repeated measures design, the participants
performed the cold pressor test in two different conditions:
while watching a black screen and while exploring Surreal
World. Measures of tolerance, pain intensity, and time esti-
mation were used as indicators of efficacy.

Results

A significant effect of the treatment was found in each of the
measures of efficacy (intensity: F! 244.3, p< 0.01; tolerance:
F! 4.587, p< 0.01; time estimation: F! 0.01, p! 0.02), showing
that the participants experience lower pain intensity, tolerate it
for longer periods of time, and experience a subjective short-
ening of time during the exploration of Surreal World.

Discussion

The results of this study coincide with those of previous
findings that VR is an effective distraction technique for re-
ducing pain intensity.4 Other studies have also assessed tol-
erance as a more objective measure of the efficacy of the
technique and have obtained results that are similar to ours.5

Another type of measure that may be of use in the assessment
of pain is the perception of time.6 This is the first study to use
perception of time to assess the efficacy of a VR intervention.
We found that exploring the VR environment causes partic-
ipants to overestimate the passing of time, meaning that they
perceive the passing of time to be faster than objective time.
This novel result adds to our current knowledge on the effects
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of VR interventions in individuals with pain, showing that
these interventions not only are effective in reducing pain
intensity and increasing the objective time during which it
can be tolerated but also make individuals perceive this time
interval as shorter than it really is. This exerts a favorable
influence on the experience of pain in itself, on the experience
of suffering that pain brings with it, and on its relief.
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Introduction

Conversations are the articulation of sending a message
through different media, whether it is verbal or nonverbal.1

Previous investigations have considered only one-to-one sit-
uations, not one-to-multiparty situations. However, conver-
sation aspects in real situations among multiple companions
are much more complicated than in a face-to-face situation.
Therefore, we developed a virtual reality (VR) system that
provides immersive reality, dynamic interaction, social situ-
ations, and interpersonal relations so that we could measure
conversational characteristics in multiparty situations.

Methods

Subjects

Twenty-six healthy controls and twenty-six participants with
schizophrenia were recruited for this experiment. The age
and gender ratios of participants were matched between the
control group and schizophrenia group.

Experimental environments

Social skills training therapists and psychiatrists made sce-
narios based on general conversation situations in normal life.
There were six face-to-face conversation situations and one
conversation situation with two and three people respec-
tively. The scenarios contained situations with family,
friends, and coworkers in various environments, such as a
house, a café, a bakery, and a street. Participants were ran-
domly assigned to accomplish eight tasks, and responses
(beginning of reply, duration of reply, and watching avatar in
experience and expression) were measured while they were
performing the whole tasks.

Results

The paired samples t test was conducted to investigate the
differences in behavioral characteristics in one-to-one situa-
tions, a one-to-two situation, and a one-to-three situation.
There were no significant differences between the control and
schizophrenia groups in the ‘‘beginning of reply’’ and ‘‘dura-
tion of reply’’ in the three conditions. It is considered that the
number of talking companions did not affect to the ‘‘beginning
of reply’’ and ‘‘duration of reply.’’ In contrast, for the ‘‘watching
avatar in experience’’ period, participants with schizophrenia
showed difficulty in gazing at the corresponding avatar, while
the controls were divided equally and gaze at avatars in a way
that corresponded with normal turntaking.2 In addition, the
control group mainly watched one avatar in the expression
period, while they equally watched avatars in the experience
period, but the participants with schizophrenia had difficulty
keeping to one avatar in the expression period. It could reflect
that people focus directly on a specific companion during
conversation in order to observe cues to facilitate their own
effective participation in the conversation.

Conclusion

In this study, we constructed social situations and developed
a conversational characteristics measurement system using
VR. The measurements from our program (beginning of re-
ply, duration of reply, and watching avatar in experience and
expression) are thought to reflect behavioral characteristic of
a conversation in a real situation. Therefore, we could con-
clude that the VR paradigm with several avatars could be
used for measuring behavioral, especially conversational,
characteristics in social conversational situations populated
with avatars in a natural manner.
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Abstract

While providing mental health services online has many
benefits for both provider and patient, risks associated with
providing services via the Internet may or may not be fraught
with possible legal or jurisdictional issues. While some pro-
viders ruminate the possibilities much of the time (creating
anxiety), others have not given the possible ramifications of
practicing online a second thought. Is one perception or way
of practicing more dangerous than another? If there are legal
issues, what is the likelihood that one will be prosecuted for
actions taken online, and by whom? Little attention has been
given to liability issues and practitioner vulnerability in the
rapidly emerging modality of online therapy.

This study explored ethical issues and identified potential
risks of liability faced by mental health professionals in three
areas of online practice: qualifications and training, domain of
practice, and delivery of services. A sample of 232 online
providers who were members of the International Society for
Mental Health Online (International Society for Mental
Health Online) completed an online survey containing items
asking about their online therapy procedures and ethical
practice. Special focus was on the anxiety felt by participants
with regard to their online practice and perceived legal vul-
nerability as well as how they perceived the delivery of ser-
vices. In other words, is the provider making a ‘‘house call’’ to
the client in their place of residence, or is the patient making a
virtual visit to the provider location?

This exploration revealed that many participants operate
under a false assumption (perhaps that what they are doing is
acceptable because they believe that the client is ‘‘virtually
traveling’’ to the provider). Holding to the belief that they are
not practicing across boundaries, participants are likely to feel
lower levels of anxiety when perhaps there should be more
awareness, which would lead to higher levels of anxiety
when one is faced with the fact that according to the laws of
where they reside, or perhaps where the patient resides, they
are breaking jurisdictional laws and treating a patient outside
of their licensed boundary (Fig. 1).

Descriptive statistics, including frequencies and percent-
ages, were used to examine the distribution and patterns of
item responses. In addition, t tests were used to compare

responses of the participants grouped by two key online
therapist characteristics: gender and domicile of practice.
Results indicated that participants were well qualified to
provide mental health services with respect to educational
and credential requirements (licensure). Issues of possible li-
ability were uncovered with respect to domain of practice in
the virtual world, with a significant number of therapists
delivering online services outside their licensed geographical
boundaries.

Although most online practices were congruent with those
of traditional therapy, the majority of providers did not know
if their malpractice insurance covered online therapy, putting
them at risk in the case of a practice lawsuit. Comparison by
gender and by domicile revealed few differences, suggesting
that risk of liability was a concern experienced by online
therapists in general (Fig. 2). It was noted that U.S.-based
practitioners felt more anxiety than those who practice out-
side of the United States (perhaps due to a higher likelihood
of lawsuits in the United States). Also, it was revealed that
female practitioners had slightly higher levels of anxiety re-
garding their practice than their male counterparts.

Results of this study will be useful for professional organi-
zations and educational institutions as a basis for increasing the
level of clarity about ethical practice as well as providing the
necessary elements for future training. Results will also be
useful for regulating bodies in establishing consistent stan-
dards and developing legal safeguards to guide and protect
practitioners in their practice. Finally, information from this
study can be used to focus further research on ethical practice in
online therapy and provide a baseline for future studies ex-
amining the relationship between the ethics and efficacy of
online therapy.
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Introduction

Blended reality space is our term for an interactive mixed reality
environment where the physical and the virtual are inti-
mately combined in the service of interaction goals and
communication environments aimed at health support and
rehabilitation.1 The present study examined three key factors
in the way blended realities may be implemented for these
purposes: (a) the extent to which tangible tools play a role in
interaction; (b) whether a first-person or a third-person per-
spective is provided from the user’s point of view; and (c) if a
third-person perspective (of a self-representing avatar) is
used, how closely the representation matches the appearance
of the user. We focused on the effect of these variables on
rated presence2 and self-presence.3 The study is novel in
combining manipulations of tangibility with those of view-
point and avatar identity and examining their effect on both
perceived presence and self-presence.

Method

We created several different versions of blended reality space
based on the Nintendo Wii gaming environment, its wireless
movement-sensing Wiimote interaction device, and a 60’’
plasma display. We used two games: Wii tennis (third-person
view) and Kororinpa (first-person view). Wii tennis requires a
swinging motion of the handheld Wiimote to hit the virtual
ball, while Kororinpa requires more delicate hand move-
ments of the device to guide a marble through virtual mazes.
For the tangible (with tool) conditions, we embedded the
Wiimote in a physical tennis racquet or maze board. For the
no-tool conditions, the Wiimote was worn in a glove on the
back of the participant’s dominant hand. In the third-person
view conditions, the avatar used was either the identical
presupplied one or was one designed by the participants to
resemble themselves (Fig. 1). Sixteen participants (ages 20 to
65,M! 37 years) volunteered and took part. After each game
in the various conditions, the participants completed a
questionnaire regarding their feelings of presence and self-
presence.

Results

Aswe predicted, there was significantly higher presence when
using a tool versus no tool for both first- and third-person
perspectives ( p< 0.05, paired t test). But there was no signifi-
cant effect on presence of playing with a first-person versus a
third-person perspective for either tool or no tool. There was
also no effect on presence in playing with an avatar similar
versus dissimilar to self. There was, however, a highly signif-
icant increase in self-presence when playing with an avatar

similar to self versus dissimilar to self (p< 0.001, paired t test),
but no effect of playing with a tool versus no tool.

Discussion and Conclusions

Our findings confirm the importance of incorporating tangible
tools in blended reality spaces aimed at eliciting a high sense of
presence but suggest that tangibility has no effect on self-
presence. Although a first-person perspective is more natural
than a third-person perspective on one’s own actions, it did not
increase presence.4–7 Realism of the virtual representation of
self strongly affected rated self-presence but did not affect
presence.3,8 Presence and self-presence appear, on the basis of
our overall results, to be quite unrelated phenomena. The latter
may be more important for social presence than individual
presence, which suggests a tension in providing for both but
also suggests a nuanced approach to design.

The results will contribute to the design and implementa-
tion of strategic combinations of tool, perspective, and avatar
for various application scenarios. These findings will, for
example, be incorporated into design principles for our
planned work to develop free movement–based interactions
for motor rehabilitation as well as blended reality spaces for
collaboration between hospitals, care organizations, and the
home.
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Introduction

The use of new technologies has increased in the treatment of
several mental disorders, including obsessive-compulsive
disorders,1 schizophrenia,2 eating disorders (EDs),3 and
anxiety disorders.4 Additional virtual reality (VR) approaches
have been successfully applied in minor mental disorders,
such as posttraumatic stress disorders5,6 and addictive be-
haviors.7 Computer games could serve as an additional form
of treatment in several areas, such as schizophrenia,8 asthma,9

and motor rehabilitation.10 Although several naturalistic
studies have shown the usefulness of serious videogames for
enhancing positive attitudes,11,12 problem-solving strate-
gies,13 and modifying abnormal behaviors,14 there is a lack in
the literature of specially designed serious games for treating
mental disorders and of controlled studies. Based on the
current difficulty in treating some specific areas (e.g., some
personality traits, attitudinal and emotional aspects, impul-
sivity), in EDs and pathological gambling (PG), even after
using evidence-based psychological therapies, the purpose of
PlayMancer was to create and design a serious videogame
that may help to treat these factors. The purpose of this work
is to introduce the current state of this innovative research,
showing the design of the study and preliminary results. The
final goal of this research is to analyze the efficiency and
effectiveness of using a serious videogame as an additional
therapy tool for treating mental disorders (namely, ED and
PG) when compared with a control group where no addi-
tional videogame has been used.

Methods

A prospective longitudinal cohort study (patients and con-
trols), following a quasi-experimental design, is used. Sixty
participants with bulimia nervosa and 60 with PG disorder
are participating in this study. All of them fulfill DSM-IV
criteria for those pathologies.

Psychometric and physiological measures administered
before treatment, at the end of treatment, and at 3- and 6-
month follow-up, will be used to assess therapy outcome. All
cases will be assigned to two conditions: standard cognitive-
behavioral therapy (CBT) with weekly videogame and CBT
without videogame.

The 3D environment videogame Islands is being created
and developed within the European research project Play-
Mancer15 to modify underlying attitudinal, cognitive, and
emotional processes of specific mental disorders. Islands may
help to improve the players’ relaxation, planning skills, and
self-control strategies. The specialized CBT program will be
composed of 16 individual outpatient weekly sessions of
manualized and validated program.

Result

In this work, we introduce PlayMancer and show preliminary
results of a first pilot trial. The PlayMancer platform relies on
a modular architecture and brings together state-of-the-art
techniques from multimodal interaction, 3D engines, and
speech and facial emotion recognition. An association be-
tween video gaming and physiological and emotional reac-
tions of users is demonstrated.

Discussion

The potential of serious games has been demonstrated thor-
oughly from both a research and a business standpoint. In
recent years, serious games has experienced a steady growth
complementing treatments in the health area, and it seems
that well-produced games for health can lead to informa-
tional and potentially behavioral improvements for their
players. Despite this, there are few studies for treating specific
traits in mental disorders. With PlayMancer, new interaction
modes are provided by newly developed components.

Conclusions

PlayMancer is an innovative approach developed by a mul-
tidisciplinary team for linking physiological, emotional, and
behavioral reactions of patients with mental disorder. The
preliminary results of a pilot trial are shown.
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Introduction

Craving plays an important role in the maintenance of drug
use, including cigarette smoking.1 Cravings often reflect the

activation of motivational systems that have particular re-
sponse patterns involving self-report, behavioral, physiolog-
ical, and cognitive aspects.2 The craving to smoke seems to
increase particularly in the presence of smoking-related cues.3

Previous studies of smokers have confirmed a positive rela-
tionship between exposure to smoking cues and measurable
changes in subjective and physiological responses.eg,4 This
study uses principles of cue exposure and noninvasive sen-
sors to investigate the biometric signature associated with
arousal elicitation and tobacco craving.5 It is anticipated that
comparisons of physiological responses to arousal and to-
bacco craving between smokers and nonsmokers may enable
researchers to differentiate arousal due to stress reactivity and
craving.

Method/Tools

Participants were recruited from the local university com-
munity (N! 77). Based on their smoking history, participants
were identified as nonsmokers (n! 24), former smokers
(n! 23), or current smokers (n! 30). Smokers were ran-
domized into one of two conditions: nondeprived (n! 15) or
deprived (those who had not smoked for 6–8 hours; n! 15).
An experimental session was structured to include (a) an
calibration phase, (b) a stress elicitation activity (public
speaking) to collect baseline arousal levels, and (c) a cue ex-
posure presentation consisting of 12 validated video clips to
elicit three types of arousal—fear, amusement, or craving—
and with 12 neutral clips to eliminate delayed response pat-
terns.6 A BodyMedia! SenseWear! PRO2 armband was used
to collect heat flux (HF), skin temperature (SkT), galvanic skin
response (GSR), energy expenditure (EE), and movement,
while three additional sensors collected heart rate (HR), blood
volume pressure (BVP), and respiration rate (RR). Partici-
pants were also asked to rate their arousal levels following
the presentation of each film clip.

Results

Average age of the participants was 33.8 years (SD! 12.6,
range! 19–65). The sample was 56% female; White (53%) or
Asian (29%); unmarried (81%); and in good=very good health
(79%). There were no significant demographic differences
between the groups except for age, F(3, 73)! 4.53, p< 0.05,
where former smokers were found to be significantly older
(MFS! 41.1) than nonsmokers and smokers (MNS! 30.6;
MS! 30.7).

A MANOVA was performed using the above physiologi-
cal indicators. Main effects were found for both group as-
signment (Wilks’s k! 0.51, p< 0.05) and type of film clip
(Wilks’s k! 0.63, p< 0.05). A significant interaction (Wilks’s
k! 0.93, p! 0.91) prompted further analysis. Follow-up
ANOVAs explored mean differences between all possible
interaction combinations. A Bonferroni correction was used
in order to avoid inflation of the Type 1 error rate. Follow-up
post hoc tests indicated that there several significant differ-
ences among nonsmokers, former smokers, and current
smokers across conditions. Moreover, there were significant
mean differences between smokers and deprived smokers.
For example, deprived smokers displayed significantly
higher GSR and RR values than nondeprived smokers
when watching film clips that focused on smoking. Cross-
tabs determined that deprived smokers reported ‘‘craving a
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cigarette’’ 1.67 times more often than nondeprived smokers;
however, the reported intensity of the craving was not sig-
nificantly different. A comparison of each group’s patterns of
arousal and physiologic activity will be presented, with par-
ticular focus on the differences between smokers and de-
prived smokers.

Conclusion/Discussion

Sensors afford new potential for capturing dynamic physio-
logic data that can be used to develop medical technologies
with capabilities for tailored, personalized interventions
based on individual response patterns.7 This research aims to
improve our understanding of the psychophysiology of
craving and addiction and offers the interdisciplinary scien-
tist a clearer direction from which novel treatment ap-
proaches and innovative medical technologies might
develop.
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Introduction

Thousands of civilians are estimated to have developed post-
traumatic stress disorder (PTSD) from the Israeli–Palestinian

conflict. The present case study explored whether immersive
virtual reality (VR) could help treat PTSD in Israeli survivors
of a 2008 Palestinian bulldozer rampage terrorist attack.
Rothbaum et al.1 proposed that the illusion of going inside
the virtual world would help emotional processing of mem-
ories associated with the traumatic event. VR exposure ther-
apy (VRET) has been since shown to be effective for civilians
with PTSD (survivors of the September 11, 2001, attacks on
the United States), even with clients who have failed to re-
spond to traditional therapy.2 VRET for PTSD habituates
clients to their memory of a traumatic event (the feared
stimulus) and helps change pathological thoughts=beliefs.
Recent surveys found that clients with phobias were more
willing to seek VRET than traditional therapy.3 VRET is de-
signed to facilitate cognitive-behavior therapy (CBT) for
PTSD. Clients enter an immersive computer-generated envi-
ronment (reverting to the scene of the traumatic event) to
facilitate their event-related memory access. They repeatedly
access and recall the traumatic event(s) personally experi-
enced until the fear=anxiety response is reduced via habitu-
ation. The therapist also helps to correct unhealthy thought
patterns (e.g., survivor guilt). The current case study exam-
ined the efficacy of VRET for treating PTSD with an Israeli
civilian, witness to a deadly terrorist attack on civilians in
Jerusalem.

Method

The client, in his 30s, was diagnosed as suffering from PTSD,
major depressive episodes (including suicidal ideation with
no concrete plans), and obsessive-compulsive disorder. He
received a 12-session treatment protocol. Some sessions in-
volved imaginal exposure, some VR exposure, and one ses-
sion involved exposure to photographs. During the VR
sessions, in the presence of a therapist, the client viewed a
Virtual Jerusalem (aka BusWorld5 designed by our team and
created by World Builders at www.firsthand.com) with a VR
helmet, from the perspective of the sidewalk café across the
street from the bus stop. He was able to look around the
virtual world by moving his head. The therapist treated
the client via a VR graded exposure of the bus-related events.

Results

Depression and PTSD symptoms as measured by the Beck
Depression Inventory indicated a large (83%) reduction in
depresssion episodes, and the Clinician Administered PTSD
Scale (CAPS) and other measures indicated a large reduction
in PTSD symptoms after completing VRET. After completing
treatment, the client no longer met criteria for PTSD, major
depression, or any other psychiatric disorder upon exami-
nation using standardized measures.

Conclusion and Novelty

Results showed for the first time that a CBT with VRET is
effective for treating PTSD stemming from terrorist attacks in
Israel. VR helped the client remember and habituate to his
memory of the traumatic event and stop avoiding it. Al-
though preliminary, these results suggest that CBT with
VRET is a promising new medium for treating PTSD in ci-
vilians, worthy of further research.
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Introduction

Deception is a complicated cognitive and emotional process.1

Because event-related desynchronization (ERD) is a sensitive
measure of cognitive load,2 in the present research, we con-
firm whether or not cognitive load of deception affects ERD.
At the same time, emotional responses to the deceptive and
truthful responses were measured by skin conductance re-
sponse (SCR). Because different types of deception have dif-
ferent cognitive loads and levels of emotional response, the
current research discriminates between the various types of
lies by separating deception into the instructed-spontaneous
factor and the memorized-created factor. To better under-
stand the process of deception, the present study incorporates
both factors of deception differentiation and thus distin-
guishes deception into four types: instructed-memorized (IM)
lies, instructed-created (IC) lies, spontaneous-memorized
(SM) lies, and spontaneous-created (SC) lies. The four types of
lies were expected to show different patterns of emotional
and cognitive responses. We hypothesized that the cognitive
load and emotions of different types of deceptions would be
reflected in different levels of ERD and SCR measures.

Methods

Thirty undergraduates (15 male, 14 female) experienced a
mock crime in a 3D virtual environment (VE) using a PC
game (Grand Theft Auto San Andreas, Rockstar Games). Raw
EEG and SCR data were acquired using a Laxtha EEG and
SCR monitoring device (PolyG-I, Laxtha Inc.). The partici-
pants played a role in a guilty scenario and were instructed to

commit a mock crime in VE. They were asked for information
regarding seven main facts of the mock crime they had
committed. We then informed the participants of an alter-
native false scenario, which was compared with the mock
crime. After a practice session, EEG and SCR were recorded
during the experimental task.

Results

SCR reflected physiological arousal and was significantly
higher during deception than during truth telling, F(1,
28)! 6.69, p< 0.05. However, when analyzed by separating
four types of lies, the SCRs for truth and deception were dif-
ferent only for the truth and the created lie conditions. ERD
reflected cognitive load significantly increased when telling a
lie compared with truth telling, F(1, 28)! 7.76, p< 0.01. How-
ever, of the four types of lies, ERD discriminated between the
truth and IM lie, F(1, 28)! 13.22, p< 0.01, and IC lie, F(1,
28)! 18.15, p< 0.01, and between SM truth and SM lie, O1:
t(28)!#2.482, p< 0.01), but not between SC truth and SC lie.

Conclusion

The EEG alpha frequency band and SCR discriminated be-
tween the truth and lies, but when considering the different
types of lies, the results differed. Hence, when discriminating
deception, it is important to consider the type of deception, as
different types of deception seem to have unique cognitive
and emotional aspects. Thus, the application of ERD and SCR
measures may be useful in detecting deception.
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Introduction

Interactive standardized virtual patients (VPs) can provide
meaningful training and development for clinicians, psychi-
atry residents, and medical students. VPs portray embodied
conversational characters with realistic verbal and nonver-
bal representations of a mental or physical problem to be
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diagnosed. Numerous projects and studies have built and
evaluated virtual patients1–3 for medical and psychological
diagnosis; however, more data metrics are required.

This research presents the results of a study comparing
novices and experts interacting with a VP with posttraumatic
stress disorder (PTSD). Novices are test participants who
have no formal clinical interviewing or medical experience,
and experts are resident clinicians or medical students. This
work is a continuation of the VP research developing and
evaluating ‘‘Justina,’’4 a virtual patient with PTSD resulting
from a sexual attack. The initial testing of Justina was with
psychiatry residents and medical students with the goal of
investigating whether participants could elicit the proper re-
sponses from the VP to make a diagnosis after a 15-minute
interview. This evaluation had the same goals with the ad-
dition of novice participants. A comparison between the
novice and expert interaction was performed from the data
collected. We wished to evaluate whether the topics, ques-
tions novices asked, and responses from the system covered
the categories and criteria of PTSD as defined in the DSM-IV
or if the experts performed better at this task.

The results of this experiment will assist in creating more
engaging and realistic interactive VPs and in understanding
the differences between novices and experts. Additionally,
this is an initial attempt to create a system for both novices
and experts that can help teach the proper way to interview a
patient and which topics should be discussed during an in-
terview for a VP with PTSD. As far as we know, this kind of
comparison of experts and novices has not been performed
with VPs with psychological issues.

Methods

The setup of the participant testing for the novices was ex-
actly the same as for the experts to keep the system settings
consistent. The testing method consisted of a set of pretests
and questionnaires that were completed electronically, fol-
lowed by a 15-minute speech-based verbal interaction with
the VP. This was followed by a set of posttest questionnaires.
The participants considered as novices consisted of staff, in-
terns, and students from the University of Southern Cali-
fornia and the Institute for Creative Technologies. Several of
the novice participants were more computer savvy than the
experts and had a deeper understanding of the technology
underlying the VP. There were 9 participants (3 female, 6
male). All spoke English; however, there was one German
and one Indian accent. This was compared against the 15
experts from the previous study.

Results

The data for the 9 novices was compared to that of the 15
experts in the previous study. The results, while still being
analyzed, showed that the participants were unable to elicit
the same information from the VP as the expert clinicians
were during the 15-minute interview. Novice participants
frequently took long pauses as they thought about what they
should ask. Others attempted to game the system by asking
questions in wrong ways, repeatedly or by using single
keywords. Not all of them treated it as seriously as the experts
did, partly because they used systems like this in the past or
wanted to explore the edges of the technology.

The data that will be presented and described in more detail
will consist of the number and types of questions asked, the
topics covered, and a comparison of the experts and novice
results. The questions asked by the participants are categorized
according to six DSM PTSD criteria, such as the traumatic
event, flashbacks, duration, and symptoms.A seventh category
is for general questions dealing with building rapport or clar-
ification. Thereweremore questions in the rapport category for
the novices than for the experts, whichmeant they were asking
questions about general things and not specific criteria to help
make a differential diagnosis. The novices kept revisiting the
same topic and questions more than the experts did.

Conclusions

This was an initial comparison study between novices and
experts performing the same task and interaction with a VP.
The results yielded useful information in terms of the topics
discussed and the set of question=response ratios for each of
the DSM criteria needed for differential diagnosis of a patient
with PTSD. These results will help to improve the system and
provide input into ways to more accurately guide a novice or
expert user into asking the proper questions and to apply this
as an effective teaching tool. It was anticipated that the nov-
ices would not do as well as the experts; however, this was
one of the first comparative analyses between novices and
experts for VPs in the psychological domain.
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Introduction

The U.S. Department of Defense has recently made a rapid
and intense effort to fund the development, documentation,
and dissemination of efficacious treatment methodologies for
posttraumatic stress disorder (PTSD) and traumatic brain
injury (TBI). Unfortunately, the deployment of evidenced-
based clinical treatment has been limited by a shortage of
properly trained clinicians. This shortage is particularly no-
table for exposure therapy, the first-line treatment for PTSD.
Training in exposure therapy typically requires multiday
workshops with corresponding demands of travel to geo-
graphically distant destinations. This may result in some fa-
cilities possessing too few trained providers to meet the
patient demand. Once trained, providers need resource-
intensive supervision with several cases in order to ensure
adequate learning and skill utilization. Novel training meth-
odologies that offer increased efficacy are required to produce
clinicians with the necessary therapeutic expertise.

A potential option for addressing clinical training chal-
lenges is the development of virtual human agents in the form
of standardized virtual patients (VPs). Such VP technology is
now poised to create new options for clinical training in in-
terviewing, assessment, and therapy. The USC Institute for
Creative Technologies has been conducting similar virtual
human research as part of its primary mission.

Method and Tools

For the work described herein, we build upon our earlier
work with natural language–capable VPs, where we have
developed (a) ‘‘Justin,’’ a 16-year-old male VP with conduct
disorder that was used for training novice clinicians in clinical
interviewing; (b) ‘‘Justina,’’ a VP representation of a female
sexual assault victimwith PTSD1; and (c) a military version of
Justina who was assaulted at a military base. We aim to ex-
plore the potential of VPs to promote sensitive and effective

clinical interviewing skills in novice clinicians and to assess
whether novice clinicians ask questions appropriate for di-
agnosis of PTSD using DSM-IV criteria.

Results and Discussion

While this work is ongoing, the current submission presents
initial results on a novel research program that aims to en-
hance U.S. military clinical training into the assessment and
treatment of PTSD. We discuss the creation of a military
version of Justina and the development of a training tool with
which clinicians can practice therapeutic skills for addressing
sexual assault within military ranks. The system can also be
used by command staff to foster better skills for recognizing
the signs of sexual assault in subordinates under their com-
mand and for improving the provision of support and care.
Further, we describe the use of both male and female VPs
undergoing VRET. The VPwears a head-mounted device and
is immersed in a VRET room (Fig. 1) while a therapist de-
velops the skills required for emotional engagement with the
trauma narrative. This simulation of a patient experiencing
VRET uses the Virtual Iraq=Afghanistan PTSD system2 as the
VR context, and the training methodology is based on the
Therapist’s Manual created for that VR application. Results
from initial user tests will be presented along with issues in
domain creation. We believe the ‘‘simulation of an activity
that occurs within a simulation’’ is a novel concept that has
not been reported previously in the VR literature.
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Introduction

Autism spectrum disorders (ASDs) are a group of develop-
mental neuropsychiatric disorders, comprising three diag-
nostic entities: autistic disorder (AD), Asperger’s disorder
(AS), and pervasive developmental disorder not otherwise
specified (PDD-NOS; includes atypical autism).1 The char-
acteristics of autism vary from one person to another, though
each share the common elements of impairment in social in-
teraction, social communication, and social imagination. In-
dividuals diagnosed with autism may have difficulty making
eye contact with others, find it difficult to make friends, may
not understand other people’s emotions, and have difficulty

FIG. 1. Virtual Justina interacting in the Virtual Iraq sim-
ulation.
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managing their own emotions. While there is currently no
‘‘cure’’ for autism, a number of intervention techniques are
currently used to reduce some of the associated challenges,
with techniques ranging from behavioral therapy to dietary
interventions and traditional counseling.

This work proposes the use of affective computing tech-
nologies as intervention in ASDs in the context of the use of
traditional play therapy with adolescents. There is limited
research into the use of nondirective play therapy in treating
autistic children.2 Traditional play therapy literature often
cites the work of Huizinga3 and the influential Homo Ludens,
hailing the inherent benefits of play as well as the natural
tendency for humans to engage in play-related behaviors at
all stages in life. Gallo-Lopez and Schaefer4 further observe
that playing continues into adulthood, negating the idea that
adolescent developmental tasks should preclude participa-
tion in play for therapeutic purposes. However, adolescents
may feel uncomfortable engaging in traditional play with
toys they may be too old for. Moreover, as it is the fastest
growing developmental disorder, the cost of trained per-
sonnel will be increasingly expensive.1

Aims

It is proposed that games designed primarily for entertain-
ment should be modified to leverage affective computing
technologies in order to engage autistic teenagers on a social,
emotional, and behavioral level. This is particularly relevant
given the close affinity autistic teenagers feel for technology
and games.5 Griffiths6 reviews the literature in using video
games in therapeutic settings and argues that in the right
context, video games can have a positive therapeutic benefit
to a large range of different subgroups, including children
with particular emotional and behavioral problems (ADD,
impulsivity, and autism).

The research also aims to explore the potential for greater
‘‘social physics’’ made possible by affective computing tech-
nologies, which computationally ‘‘recognize’’ emotions in a
user, often through the use of multimodal affective sensors,
including facial expressions, postural shifts, and physiologi-
cal signals such as heart rate, skin conductivity, and EEG
signals. More recently, such work has been applied to socio-
emotional computing applications to support high-function-
ing individuals with autism spectrum disorders.7–9 However,
it is suggested that this should be augmented by researching
the effect of social game design mechanisms on socio-
emotional development, particularly for those who experi-
ence difficulty with social interaction.
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Introduction

In many cultures, alcohol is the most prevalent substance
abused. Despite harmful effects of excessive consumption,
cessation of risky drinking is difficult even when the desire to
quit is strong. Subjective cravings are generally regarded a
central phenomenon, contributing to the continuation of use
in abusers and to the occurrence of relapse. The most pow-
erful predictor of abstinence is the loss of cravings or the urge
to use. Aversive treatments, based on classical conditioning,
aim to eliminate cravings and induce aversion to abused
substances from the repeated pairing of maladaptive behav-
iors with unpleasant aversive stimuli, such as mild electric
shock or nausea-inducing chemicals. Covert sensitization
(CS) is an aversive therapy procedure that presents aversive
stimuli, such as embarrassment, insects, fecal matter, or
nausea, which is designed individually for clinical use
through imagery rather than employing actual overt aversive
stimuli. CS requires no additional equipment, eliminates
concerns of dehumanizing the client, and decreases ill feel-
ings and aggression toward the therapist from the clients. It is
relatively risk free, both medically and ethically, compared to
other aversive treatments. However, CS relies heavily on an
individual’s ability to imagine. In the present study, we use
virtual reality (VR) to solve the problem of classical imagery-
based CS by providing stimulation of the imagination.

Method

Participants will complete AUDIT, a questionnaire about
unpleasant experiences likely to occur as a result of excessive
drinking. Fifteen participants will be selected based on
amount of alcohol consumption. Fifteen non–social drinkers
will be assigned to a control group. Based on a preliminary
study, a CS scenario was applied to a virtual hospital and a
virtual subway using the NeuroVR software. The alcohol-
Stroop task and an eye movement task, along with a self-
report of cravings, will be administered before and after three
sessions of treatment to see the efficacy of the treatment. The
alcohol-Stroop task will be presented using E-prime 2.0., and
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the ViewPoint PC-60 eye-tracker (Arrington Research Inc.)
will be used to track eye movements.

Expected Results

We predict that VR-CS will enhance an individual’s ability to
imagine, thus leading to a decrease of alcohol cravings. We
also expect that before VR-CS, social drinkers will show
slower reaction time in the alcohol-Stroop task and attend to
alcohol-related cues more in the eye-movement task than will
non–social drinkers. However, these social drinkers’ atten-
tional bias will be decreased in both the alcohol-Stroop task
and an eye movement task through VR-CS.

Conclusion

This is an empirical study to examine the efficacy of VR-CS.
The results will provide a possible treatment procedure to
help substance abusers.
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Introduction

Executive functions (EFs) are the high-level cognitive pro-
cesses required to perform complex or nonroutine tasks.1

Deficits in EF may be the consequence of brain damage such
as stroke or traumatic brain injury. Neuropsychologists and
occupational therapists explore EF impairments by observing
patients in activities of daily living (called ecological activi-
ties), such as preparing a meal in a kitchen.2

Virtual reality (VR) has now emerged as a promising tool
in the therapeutic field.3 Some VR-based tasks have been
developed in ecological environments such as virtual kitch-
ens for assessment or rehabilitation purposes.4 In order to
address EF rehabilitation and to explore transfer of capacities

from virtual world to real world, we developed an ecological
and adaptable VR-based task in the Therapeutic Virtual
Kitchen (TVK). The purpose of this work is to present the
design process of the TVK project and its preliminary eval-
uation among therapists.

Method

In the context of our collaboration with Kerpape Rehabilita-
tion Center, we collected the clinical habits and the needs of
the therapists related to EF exploration, and thenwe designed
the TVK that is graphically very close to the kitchen of the
Center, with its standard objects and appliances. The TVK is
also functional because most of the 3D objects needed in meal
preparation are endowed with behaviors and ensure inter-
action of the participant within the virtual environment. Ac-
cording to our objective of low-cost devices use, participants
navigate and interact using the keyboard arrows and the
mouse.

The general virtual task is related to the preparation of
coffee. Both planning of all the steps of this ‘‘complex’’ task
and spatiotemporal organization are required so that the
participant carries out the task. The TVK offers the therapist
various possibilities to individualize the task and to adapt it
to the capacities of the participant or to the therapeutic pur-
pose. Help can be provided to the participant via visual or
auditory cues. Following a training session in which the
participants are familiarized with the software and the TVK
via simple ‘‘primary’’ tasks (e.g., search for a utensil), partic-
ipants are engaged in a therapeutic session while data are
recorded. We designed the assessment of the participant’s
performance according to the practice of Kerpape therapists
in order to provide them a VR-based assessment template.
We used the Virtools Life Platform (www.virtools.com) to
integrate the scenario and the interactivity as well as to ensure
participant’s immersion.

We carried out a preliminary evaluation of the TVK among
Kerpape therapists (N! 3) to assess the functioning of the
VR-based system (e.g., tasks configuration) and the feasibility
of the tasks (primary tasks, unfolding of the complex task). A
descriptive analysis of the results highlighted some forces
and weaknesses of the TVK and showed the way for our
further developments.

Results

The therapists succeeded in the configuration of the task.
They reported their preferences among the various means of
interaction that they experimented. Manual helping cues
provided by the therapist seem better than temporal helping
cues delivered by the system because of the difficulty to un-
derstand patient intention. The primary tasks were appreci-
ated, and the therapists made suggestions for new
developments in order to propose various possibilities of
training to the patients. They also suggested improvements in
the management of the unfolding of the complex task.

Conclusion and Novelty

We reported the design process of ecological and adaptable
VR-based tasks in the TVK whose final objective is to address
EF rehabilitation and to explore the capacities of transfer from
virtual world to real world. Results of our preliminary study
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highlighted some forces and weaknesses of the TVK and
showed the way for our further developments. Other trials
are currently being carried out in order to improve the sys-
tem.
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Introduction

Cognitive processes that contribute to navigation and spatial
cognition are widely distributed in the human brain. Conse-
quently, deficits in wayfinding ability are common after brain
damage [1]. Nevertheless, after the initial neuropsychological
assessment at the rehabilitation hospital, no explicit training
of navigational skills is currently in use in New Zealand.
Navigation practice and assessment are integrated into oc-
cupational- or physiotherapy sessions. Quantification of
progress in navigation ability is based on patient observation.
This approach is very time-consuming, makes it difficult to
assess parameters like goal-distance, redundant routes or
orientation behavior (e.g. head-movement), and generaliza-
tion of regained abilities across different locations is limited.
To overcome these limitations, accurately measure patient
progress throughout the training across several contexts, and
to provide a dedicated training-tool for wayfinding ability, a
virtual reality training application is proposed.

Methods

The proposed study is planned as a multiple baseline single-
case design with up to 10 patients. For each patient, an AB-
design with additional follow-up testing will be employed
after the standard rehabilitation of the health care provider is
finished. Up to 10 patients will be recruited from two local

rehabilitation hospitals. Recruitment is based on patient
performance during the neuropsychological assessment at
the respective hospital and referral by the treating health care
professional. Standardized measures of general spatial ability
(e.g., Mental Rotations Test, Surface Development Test2) and
wayfinding ability (e.g., Object Perspective Taking Test3) to-
gether with a real-world navigation task and a comparable
VR navigation task are used for assessment throughout the
experimental sessions.

The VR training is more complex than the virtual naviga-
tion task used for assessment and consists of several walk-
through scenes of houses and environments with increasing
complexity. Participants have to make themselves familiar
with the scenes to find several target locations and point to
unseen objects (adopted from Nadolne and Stringer4). All
user performance is recorded and analyzed in regard to
navigation errors, timing, and orientation behavior. As the
training progresses, the environmental context changes
slowly, and the difficulty of the scene increases to promote
generalization of gained abilities. Rehabilitation principles
like cueing, direct feedback, and reinforcement of behavior
are also integrated into the application.

The training is created using Quest 3D VR Edition (Version
4.2.3; Act-3D B.V.; www.quest3D.com) and projected on a
1208 stereoscopic three-screen setup (VisionSpace; HITLab
New Zealand; www.hitlabnz.org). For increased usability
and data acquisition, user movement will be tracked using
an A.R.T. tracker (www.ar-tracking.de). Furthermore, a
space traveler mouse is planned as the input device (www
.3dconnexion.com). This setup should provide high immer-
sion, thus providing a realistic training experience that is com-
parable to a real-life scenario.

Results and Conclusions

The VR application is currently under development. The
program consists of a simple stereoscopic 3D environment
that features recording and playback of all user movement.
These recordings are used to quantify the user’s navigation
ability and visualize performance for wayfinding or pointing
tasks.

Compared to the standard training, the VR application
provides more opportunities to manipulate the complexity of
the training environment, so it is expected that the users will
show further improvement and generalization in wayfinding
ability beyond the effects of the standard rehabilitation. It is
also predicted that the virtual navigation task is a suitable
assessment tool for wayfinding ability and provides similar
results to the assessment with a comparable real-world nav-
igation task.
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Introduction

A BCI based on SSVEPs uses a number of light sources flick-
ering at different frequencies.When the subject concentrates on
one of these light sources the corresponding flickering fre-
quency can be found in the electroencephalogram (EEG). Using
pattern recognition and classification methods allow to detect
this component in the signals and produce a control output
signal. So the BCI system should not generate any outputwhen
the subject does not look at one of the light sources and a correct
output is desiredwhen one of the light sources is observed for a
short period. We used 4 LED lamps flickering at different fre-
quencies to control a robotmoving forward, backward, left and
right just by watching one of the flashlights.

Method

Three volunteer subjects participated in the experiment. 21
EEG channels were recorded over the visual cortex and la-
placian derivations were computed to reduce artifacts and
noise. A 15&15 cm sized box with 4 white power LEDs was
used for visual stimulation (see Figure 1). Flickering fre-
quencies of 10, 11, 12 and 13Hz were used to generate
SSVEPs. For classification the minimum energy (ME) ap-
proach [1] combined with a fast fourier transformation (FFT)
and a linear discriminant analysis (LDA) was implemented
and used for the experiment. After a 4-minute training session
which is necessary to train the algorithm individually a 272
second long randomized task session was performed by each
subject. One randomly selected target had to be observed for
15 seconds followed by a 6 second break and so on. The BCI
system computed one decision every 250 milliseconds.

Results

Analysis of the data showed that at the beginning of each
observation period (after the break) the classification error
was quite high for 2 to 4 seconds which can be explained by
the engage of the classification algorithms. By rejecting in-
tervals of 3 seconds after the break from the classification
output the following results were obtained (Table 1).

Discussion

The result shows that the SSVEP-based BCI with 4 classes and
one zero-class provides pretty good performance even for
non-experienced subjects with only 4 minutes of training.
Optimization of the classification algorithm will lead to fur-
ther improvement. After the experiments subjects used the
system to control the movements of a small robot (e-puck,
EPFL education robot). For this application it is very impor-
tant that the BCI system can handle the zero-class well (low
number of wrong decisions when none of the light sources is
watched by the user).
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Introduction

Social network sites (SNSs), such as MySpace, Facebook,
YouTube, and Flickr, are emergent social phenomena that are
increasingly attracting the attention of academic researchers.
SNSs are Web-based services and are a new way to com-
municate and share information. Hundreds of SNSs are reg-
ularly used by millions of people around the world. A social
network service is an online community where everyone
can meet and interact with other people based on commonFIG. 1. LED stimulator box.

Table 1. Results for subject 1, 2 and 3. A Total Number
of 1088 Decisions Were Made for Each Subject

Subject Error No decision Wrong decision

1 108 (10 %) 80 (7 %) 28 (3 %)
2 256 (24 %) 237 (22%) 19 (2 %)
3 205 (9 %) 154 (4 %) 51 (5 %)
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interests, hobbies, jobs, politics, religion, sexual views, and=or
other activities.

SNSs allow individuals to construct a public profile, more
or less visible according to defaults of the site and user dis-
cretion; create a list of other users with whom they interact;
and view lists of contacts made by other users within the site.1

Most users have integrated the use of social Web into their
daily practices, spending much time on the Internet in order
to create and=or maintain their social capital. Researches have
begun to investigate the psychological and psychopatholog-
ical aspects about use of SNSs, focusing on the related risks.

Method

In this review, we evaluate the recent literature, exploring the
impact of SNSs on individuals and on how they build social
relationships. We begin to define the features of SNSs and to
examine the link between use of these sites and personality
traits. We also focus on psychological aspects relating to use
of SNSs. In particular, we examine the recent articles that
have investigated the risk of addictive behavior linked to use
of SNSs. We conducted a search on PubMed, PsycInfo, and
Google using the key words such as social network, addic-
tion, and personality.

Results

SNSs are proliferating and have attracted millions of users.
The rise of SNSs could mean a shift in the organization and in
the aim of online communities. Unlike Web communities,
SNSs are organized around individuals and are structured as
personal networks (egocentric networks). Each user is at the
center of his or her community. The main feature of SNSs is
not to allow individuals to meet strangers but to maintain
preexisting relationships, making visible the social network.
On social Web, meetings are often between users who share
some offline connection, called latent ties.2

These characteristics may be related to specific personality
traits of the new generation. Recent research shows that
students (Generation Y) are more narcissistic and self-
absorbed than any previous generation. Technology allows
them to express themselves quickly and easily, and SNSs
permit more self-promotion than does traditional media.

Another study shows that extraversion, one dimension of
the Big Five Personality model, including energy, positive
emotions, and the tendency to seek stimulation and the
company of others, plays an important role in the formation
of Web-network ties.3 Accordingly, the results of new re-
search suggests that use of SNSs might provide greater ben-
efits for users experiencing low self-esteem and low life
satisfaction.4 However, some scholars are concerned about
potential abuse of the social Web: one speaks of ‘‘friendship
addiction,’’ a new addictive process causing insecurity in
users, particularly women.5 Moreover, recent reports reveal
that 30% of teenagers spend great amounts of time on SNSs,
neglecting school and family.

Conclusion

The exponential growth of SNSs appears to respond to two
opposing tendencies in modern society. On one hand, the
social Web meets the need for contact, facilitating relation-
ships and psychological well-being; on the other hand, SNSs

appear to accentuate individualism and self-absorption,
characteristics of modernity. Self-centered, more vulnerable
users, particularly young people, could be absorbed by the
Web and develop addictive behaviors.
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Introduction

It is generally acknowledged that music is a powerful carrier
of emotions, and the effect of music on emotional states has
been established using many different self-report, physio-
logical, and observational means.1 Nevertheless, the precise
relationship between musical parameters and emotional re-
sponse is not firmly established. In order to generate original
affective music, we investigate the mapping between emo-
tions and the musical output of a real-time composition and
performance system. Although several methods are available
to assess the emotional state of listeners, time-varying phys-
iological measurements seem to be particularly adequate for
real-time interactive applications. Hence, we focus on the
correlations between the implicit, physiological measure of
the emotional state of the listener, his or her subjective re-
sponses, and a set of specific musical parameters used to
generate music.

Methods/Tools

Thirteen students took part in the experiment. We used both
verbal and heart rate responses to evaluate the affective
power of five musical parameters (brightness, loudness,
noisiness, harmonicity, and even=partial ratio). The sound
samples were generated by a perceptually grounded tri-
stimulus sonic timbre synthesizer built with Max-MSP.2

ABSTRACTS FROM CYBERTHERAPY 14 629



Results

The pairwise comparisons for five sound parameters showed
significant differences for even=oddness and harmonicity
( p< 0.05). For the even=partial attenuation (EPA) parameter,
the reference sound resulted in a 0.4 (SE! 1.2) bpm change,
while high EPA showed #1.7 (SE! 0.9) bpm change. This
was consistent with the valence ratings, where the reference
sound was rated as more pleasant, 4.9 (SE! 0.5), than its pair,
4.5 (SE! 0.5).

For the harmonicity, the inharmonic sound sample re-
sulted in #3.4 (SE! 1.1) bmp average drop, suggesting its
more negative valence. On the subjective scale, a similar trend
was observed where valence ratings for inharmonic stimuli
were 4.4 (SE! 0.4).

Our results show that a significant correlation exists be-
tween heart rate and the subjective evaluation of well-defined
sound parameters. Brightness and loudness showed to be
arousing parameters on a subjective scale, while harmonicity
and the EPA factor resulted in heart rate changes typically
associated to valence.

Conclusion

In this study we investigated the potential of using heart rate
data to extract information about emotional states of listeners
to our interactive music system. We studied a set of well-
defined sound parameters and showed their correspondence
to valence-arousal scales. In particular, loudness and bright-
ness were significantly related to arousal subjective ratings,
while the harmonicity and EPA factor reflected valence level.
This could be seen both in subjective ratings and in significant
changes in the heart rate. Knowledge about arousal-valence
potency of these sound parameters allows us to design inter-
active music systems based on user emotional state detection.
We plan to use this system for affective state diagnosis and its
modulation.
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Introduction

Recently, dating violence (DV) has received increased atten-
tion. Studies on DV have suggested that DV survivors show
cognitive impairment (e.g., attention and memory bias), de-
pression, anxiety, anger, and problem solving. Cognitive
models of anxiety and depression postulate that these indi-
viduals are characterized by mood-congruent attentional

bias. These models propose that bias to negative cues may
play an important role in maintaining these states. For many
years, researchers have widely used the modified Stroop task
and the dot-probe task to examine attention. Several studies
have demonstrated that individuals with PTSD (e.g., veter-
ans, rape and sexual abuse survivors) exhibit attentional bias
toward trauma-related cues. Nonetheless, the modified
Stroop task and the dot-probe task are indirect measures of
reaction time. These tasks do not provide complete informa-
tion about attention. Few studies have been conducted to
examine the time course of attentional bias in dating violence
survivors. The purpose of this study is to investigate time-
course characteristics of selective attention in dating violence
survivors using eye tracking and VR. We predict that VR will
provide a sensation that the event is actually occurring, thus
demonstrating the characteristics of selective attention in a
real-life situation.

Method

Thirty female undergraduates will be recruited in a two-step
procedure using the Conflict Tactic Scales-R and an inter-
view. Fifteen will be in the DV group and 15 in the control
group. Participants will first complete the Beck Depression
Inventory, State-Trait Anxiety Inventory, and personal data
sheet, followed by an eye-movement task (EMT) and the
virtual environment task (VET). The EMT involves present-
ing four category images: dysphoric, trauma-related, posi-
tive, and neutral. All images are from the International
Affective Picture System. Each trial begins with a fixation
cross, followed by the presentation of stimuli. Participants’
eye movements will be recorded with an eye-tracking system.
A supermarket from the NeuroVR software was modified to
consist of visual components (e.g., striking, grabbing) and
sounds (e.g., yelling, swearing) of verbal and physical ag-
gressions between a man and a woman and between same-
sex pairs. Participants will navigate freely to search for an
object (orange juice), followed by a memory test of the visual
components and sounds.

Expected Results

We predict the DV group will attend more to trauma-related
cues than will the control group in both the EMT and the VET,
suggesting that the DV group shows attentional interference
to trauma-related cues. Also, the DV group will show greater
memory for the trauma-related scene, suggesting that mem-
ory bias exists in this group.

Conclusion

This is one of the few empirical studies to examine the time
course of attentional bias in DV survivors. These results may
help provide the basic cognitive mechanisms of attentional
bias and memory bias in survivors of intimate partner vio-
lence.
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Introduction

Most KoreanWeb sites of organizations and even individuals
such as celebrities allow viewers of the Web site to comment
on the site’s content or on anything that is on viewers’ mind.
This function usually has a form of posting and replying to a
certain posting or comment already made=provided by the
Web site or other contributors. This ‘‘posting and reply
posting’’ type of two-way communication is becoming in-
creasingly popular among Internet users in Korea.1 Accord-
ing to a major Korean newspaper,2 0.84% of Korean Web site
visitors posted replies to news postings; 3.4% of the ‘‘repliers’’
produced 50.6% of all the replies; on average, these ‘‘heavy’’
repliers produced 70-plus replies per person during a 1-
month period; each of 137 ‘‘super-heavy’’ repliers produced
more than 1,000 replies during the same period; and one
‘‘ultra-super-heavy’’ replier produced more than 7,000 replies
during the same period. A Korean personal blog3 provided
evidence that one person posted the same replies to a Web
posting 7,720 times during a 5-day period on a single Web
site. Since ‘‘addictive behavior’’4 can be defined as ‘‘behavior
that is excessive, compulsive, beyond the control of the per-
son who engages in it, and destructive psychologically or
physically,’’ excessively repetitive reply postings fit the defi-
nition of addictive behavior. Thus, we call this new type of
Internet addiction ‘‘reply addiction.’’ We empirically investi-
gate the phenomenon of Internet reply addiction in Korea.

Methods

The majority of the Internet repliers are male, and the repliers
are well represented in all age groups. However, little is
known as to what causes reply addiction. Without prior re-
search to rely on, the reasons Web site visitors become ad-
dicted to this kind of behavior have to be found from the
definition and the characteristics of addictive behavior. As
shown elsewhere, addictive behavior may do some good for
the respective person, since addictive behaviors reduce stress.
One big source of stress for Koreans is the Confucian collec-
tivist cultural tradition whereby individuals are supposed to
conform to social norms in terms of verbal and behavioral
expressions in public. We posit that the higher the stress

coming from the pressure of being forced to conform to social
norms in public, the more likely people are to engage in the
addicted behaviors to reduce the stress. Thus, in the context of
posting and reply posting on Web sites, we hypothesize that
the higher the stress from various social pressures, the more
likely Web site viewers are to be addicted to reply to reduce
the stress. From March 1 to 31, 2008, we posted a recruiting
message on five major Korean Internet portal sites where
would-be reply addicts were likely to browse. We asked
anybody who thinks that they are addicted to ‘‘reply’’ to take
a survey on our own survey Web site.

Results

We had 567 participants in the survey. A mean number of
average ‘‘replies’’ posted by survey participants was 172, and
this number shows that they are, in fact, reply addicts who
spend high amounts of time and effort in posting replies to
the Web site postings of their interest. Our data show that
these self-reported reply addicts are mostly men over 35 years
old who are well educated and middle class. These men are
likely to suffer from the burden of the Confucian cultural
protocol, which requires conformity to the social norm and
does not allow deviant expressions and actions. In order to
empirically test our hypothesis, we conducted a simple re-
gression analysis. First, the following regression formula was
created: Y!AX$B, where Y! the degree of perceived lib-
eration; X! average numbers of replies; A, B! regression
coefficients. We then used SAS 8.02 software to run the
regression and obtained the following result: F! 72.25,
p! 0.003. The results show that the regression model is sta-
tistically valid.

Conclusions

As the average number of reply postings increases, the degree
of perceived liberation increases. In other words, people be-
come addicted to reply on Web sites because the addiction
gives them a liberating feeling from various social pressures,
including conformist Confucian tradition. Thus, we con-
clude that Internet reply addiction is a genuine addictive
phenomenon.
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Introduction

Telepsychiatry1 is psychiatric consultation done in a non–
face-to-face environment, usually through videoconferencing
via Internet. This method of treating patients with mental
illness was proven effective in many countries, such as the
United States,2 Canada,3 and Norway.4 In this research, the
effectiveness of telepsychiatry is examined with Korean par-
ticipants in order to determine the adequacy of practicing
telepsychiatry in Korea. The Confucian teaching emphasizes
respect and social order in society. Thus, mental illness is seen
as a threat to orderly management of society because those
with mental illness are unlikely to observe traditional proto-
cols of showing respect to seniors and the powerful, which
can lead to a challenge against the governing elite. Korea is
still having difficulty in getting rid of the Confucian tradition.
Telepsychiatry can be another tool in aiding Korean society to
overcome the Confucian cultural burden in the area of mental
health care. We present an empirical finding using tele-
psychiatric experiments in order to prove this proposition.

Methods

The social stigma of receiving psychiatric care is immensely
stronger in still tradition-bound Korea, much more so than in
western countries. We propose that telepsychiatric treatment
helps Korean patients to overcome cultural barrier in re-
ceivingmental health care. The aim of this research is to prove
the validity of this proposition empirically by conducting
experiments and a survey. We decided to use Instant Mes-
senger as a tool for telepsychiatry. We selected 12 Internet
user group sites, which were devoted to exchange of health
information, including mental health among members. From
November 23 to December 1, 2007, we posted message at
these sites asking for volunteers for telepsychiatric consulta-
tion experiments, with the condition that participants had
previously experienced visiting an actual psychiatrist’s office
for consultation. We then invited these volunteers to log on to
Instant Messenger and asked them to join a chatting session,
one by one, with a psychiatrist. After the session was over,
each volunteer was asked the following questions: (a) Do you
prefer telepsychiatry to face-to-face meeting psychiatry? (b) Please
rate your degree of agreement on the following statement: ‘‘Tele-
psychiatry helps me overcome cultural barriers in receiving mental
illness treatment.’’

Results

We collected data from 93 volunteers. For the first question,
87% (81 volunteers) answered yes, and 13% (12 volunteers)
answered no. This means that an overwhelming majority of
people in this survey preferred telepsychiatry to conventional
face-to-face meeting. This question was asked to see demo-
graphic statistics on favorability of telepsychiatry. We also
noticed that some people seemed to prefer face-to-face
meeting. The reason could be that more seriously ill patients
would probably find it necessary to receive detailed care from
a psychiatrist; they already had no fear or shame on receiving

psychiatric care due to probable previous exposure to the
actual psychiatric sessions. The second question was asked to
gauge volunteers’ feeling on the relationship between tele-
psychiatry and overcoming cultural barriers in order to
prove=disprove our research proposition. Average score of
degrees of agreement was 4.1, which indicated agree level
among varied degrees of agreement. Surveyed volunteers on
average agreed that telepsychiatry helped them to overcome
cultural barriers in receiving psychiatric treatment.

Conclusions

We believe this result proves the validity of our research
proposition. We can infer that Korean people tend to think
that telepsychiatry helps them to break free of the burden of
fear and shame brought up by the Confucian cultural heri-
tage. We conclude that doctors in Korea should consider
telepsychiatry as a treatment method because it can help
overcome cultural barriers that discourage patients from
seeking mental health care.

Acknowledgment

This work was supported by the research fund of Hanyang
University (HY-2007-I).

References

1. Cawthorpe D. An evaluation of a computer-based psychiatric
assessment. CyberPsychology & Behavior 2001; 4: 503–10.

2. Whitten P, Zaylor C, Kingsley C. An analysis of tele-
psychiatry programs from an organizational perspective.
CyberPsychology & Behavior 2000; 3:911–6.

3. Jennett P, Watson M, Watanabe M. The potential effects of
telehealth on the Canadian health workforce: Where is the
evidence? CyberPsychology & Behavior 2000; 3:917–23.

4. Wangberg S, Gammon D, Spitznogle K. In the eyes of the
beholder: exploring psychologists’ attitudes toward and use
of e-therapy in Norway. CyberPsychology & Behavior 2007;
10:418–23.

Second Life, Biosensors, and Exposure Therapy
for Anxiety Disorders

Christine Lisetti,a,1 Emmanuel Pozzo,a Marie Lucas,a

Frank Hernandez,a Wendy Silverman,b

Bill Kurtines,b and Ana Pasztora

aSchool of Computing and Information Sciences,
Florida International University, Miami, Florida.

bDepartment of Psychology, Florida International University,
Miami, Florida.

1Corresponding author:
School of Computing and Information Sciences
Florida International University
1200 S.W. 8th Street
Miami, Florida 33199
E-mail: Lisetti@cis.fiu.edu

Research has shown that virtual environments that can dig-
itally recreate the realism of the physical world on a video
screen (e.g., on a PC) can play an important role in computer-
based psychotherapy, in addition to their already established
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popularity as virtual games. The Second Life virtual envi-
ronment has proven to be a particularly promising scientific
tool. Second Life (SL) is an online virtual world and a mas-
sively multiplayer online game (MMORPG) with an active
community of developers and players. SL combines social
networking and online gaming, which has evolved in terms
of its usage: it started as a platform dominated by teenagers
and young adults who used it as a social networking plat-
form, and it now includes a wide variety of uses ranging from
educational facilities that build virtual campuses to give re-
mote lectures (e.g., University of Ohio) to businesses that
have virtual corporate headquarters where they advertise
their products (e.g., IBM) to research institutions that explore
new ways to experiment with therapeutic and sociological
settings.

Users who wish to connect to SL need only to download a
desktop client for either Mac or PC, called the SL Viewer.
Once connected, the user chooses an avatar that will repre-
sent him or her in the virtual world (see student facing the
class in Fig. 1), and the SL experience begins. From then on,
the user controls the movements and interactions of its avatar
in the virtual world with the keyboard and mouse. As shown
in Figure 2, biosignals can also be captured during the SL
experience and can be relevant to enhance therapeutic inter-
ventions, particularly exposure therapy.

Exposure therapy is a psychotherapeutic intervention that
exposes the patient to feared situations and objects and is
found to be effective in the reduction of phobic and anxious
symptomatology (e.g., phobias, anxiety disorder, posttrau-

matic stress disorder). The principle is to slowly increase the
level of intensity of the feared stimuli over multiple sessions,
with the goal to slowly desensitize the patient to the stimuli
by developing strong expectations of successful outcomes in
the recreated situation (e.g., the student delivers successful
oral presentations).

Until recently, clinical psychologists ‘‘exposed’’ patients by
either asking patients to recreate feared situations in their
imagination or by working in vivo with real-life situations.
Although exposure has proven useful for a variety of mental
disorders, it has limitations: patients greatly vary in their
ability to generate mental imagery, and working in vivo re-
mains difficult to control and to reproduce. The appeal of
using virtual environments to simulate specific situations
crafted for a specific user is an attempt to approach these
limitations. We used fear hierarchies that appear to reoccur in
children with anxiety disorders, shown in Tables 1 and 2: the
feared situation is associated with the level of fear intensity it
can elicit (on a scale from 1, low, to 8, high).

As shown in Figure 1, we designed a classroom populated
with students and a standing teacher to address the ‘‘oral
report’’ feared situation in Table 2. Increasing levels of fear
intensity will be manipulated in various ways and their effect
measured simultaneously with biosensors for galvanic skin
response and heart rate variability (shown in Fig. 2). Bio-
signals are starting to be mapped automatically to specific
affective state characteristics, but one of the limitations faced
by automatic recognition is the ability to capture reproducible
emotional stimuli-response for algorithm development. Sti-
muli variations will include changing the SL child’s view
between first person and third person, the number and atti-
tudinal body language of the students in the class, the teacher
appearance, the classroom design itself, and so on. Inter-
disciplinary experiments will be conducted to both (a1) test
and document the effect of SL exposure therapy and (b)

FIG. 1. Avatars in classroom created in Second Life.

FIG. 2. (a) GSR2 skin conductance device. (b) Pulse ple-
thysmograph.

Table 1. Fear Hierarchy for Agoraphobia

Feared situation Fear

School cafeteria 7
Classroom 7
Movie theaters 6
Waiting in line at store 6
Public transportation (e.g., train) 5
Restaurants 5
Church or temple 4
Stores or malls 4

Table 2. Fear Hierarchy for Social Situations

Feared situation Fear

Oral reports=reading aloud 8
Asking the teacher a question 7
Asking the teacher for help 6
Working or playing with a group of kids 6
Starting or joining a conversation (with classmates) 6
Inviting a friend to get together 5
Writing on the chalkboard 5
Walking in the hallways 4

ABSTRACTS FROM CYBERTHERAPY 14 633

http://www.liebertonline.com/action/showImage?doi=10.1089/cpb.2009.9991&iName=master.img-010.jpg&w=238&h=98
http://www.liebertonline.com/action/showImage?doi=10.1089/cpb.2009.9991&iName=master.img-009.jpg&w=238&h=166


enable the concurrent capture of physiological signals to en-
able progress in automatic recognition of emotions from
psychophysiological phenomena.
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Introduction

Embodied conversational agents (ECAs), or avatars, have
been proposed as a natural computer interface for humans
because of their anthropomorphic form and their potential
functionalities—ranging from anthropomorphic expressive
abilities to dialog possibilities—which necessitate little or no
effort for humans to understand. One context in which ECAs
might prove useful is computer-based therapeutic interven-
tions that assist the human therapists. In this domain, which
has been underexplored, avatars might offer a promising
potential if their social realism is addressed appropriately
along with their abilities to adapt to the specific needs of
different patients. Mental illness has been identified as the
second-leading cause of disability and premature mortality in
the developed world. Yet the majority of people suffering
from treatable mental health disorders do not have access to
the required treatment. Similar statistical data can be found
about at-risk people (e.g., substance abuse, HIV=AIDS).
Computer-assisted (mental) health interventions and com-
puterized interventions might be able to address this imbal-
ance. If designed properly and evaluated as efficient, social
orthotics—defined as therapeutic computer-based social

companions aimed at promoting healthy behaviors—could
potentially complement regular therapeutic or counseling
sessions. Patients could interact daily (or as needed) with
their artificial agents, which (or who) are personalized to their
specific disorder(s) or needs, in addition to the scheduled
weekly sessions with their therapist.

Current Interventions for Motivating Behavior
Change of At-Risk Individuals

One type of intervention documented for encouraging pre-
ventive behavior toward HIV=AIDS or substance use is brief
motivational interviewing. Unlike more traditional confron-
tation-of-denial counseling, motivational interventions are
intended, through support and persuasion, to increase the
likelihood that people will make changes in their behavior
toward healthy habits. It typically involves a brief assessment
followed by feedback about the assessment results. Sexual
risk reduction or substance use reduction interventions have
proven most beneficial if they can individually tailor behav-
ior-change messages.

Tailoring involves the use of the participant’s name (per-
sonalization), characteristics of the user such as gender
(adaptiveness), and=or self-identified needs of the user
(feedback provision). Tailoring can also be dialog-based by
asking the user about his or her goals and by recommending
choices about how to best achieve these goals. The key is that
the personalized, adaptive, or feedback-based tailored mes-
sages are more effective in promoting attitude and behavior
change than the generic ‘‘one-size-fits-all’’ content delivered
by print or as generic messages to entire groups. Although
additional studies are needed, a brief individualized com-
puter-delivered sexual-risk reduction intervention study has
documented the risk reduction potential of interventions via
computers for adolescents.

Similar to the way computer-based interventions can be
designed to assist in motivating drug users to change some of
their behavior (via Web-based interventions with avatars),
computer-based interventions can be designed to educate at-
risk populations about AIDS=HIV. There is a need to teach at-
risk individuals about the motivation to use protective means
available and about their own self-efficacy at negotiating risk
reduction behaviors, once private information about specific

FIG. 1. Multiethnic and multilingual avatars (left); mobile iPal (right).
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current behaviors has been collected. When revealing sensi-
tive private information, participants have been found to be
more candid with automated data collection systems than
when interacting with a human interviewer. We envision
mobile ‘‘iPal’’ social orthotic agents (Fig. 1)to assist people
whenever and wherever they need.
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Introduction

Balance adaptation depends on efficient visual information
processing in postural mechanisms. The visuo-postural con-
trol quickly integrates dynamic image properties to adapt
motor mechanisms of balance. Our previous works have
shown the ability to adapt movement and posture to visual
changes1 or visuomotor discordance2 in virtual visual envi-
ronments (VEs) with similar neuromotor processes as those of
natural environment. However, use of visual cues in balance
planning, particularly the effects of 2D vs. 3D dynamics vi-
sual stimuli on balance control, is still unclear. The goal of the
study is to determine the effects of 2D vs. 3D visual inputs on
ocular and balance responses. By analyzing the effects of
moving visual stimulation, this study also addresses the
sensorimotor flexibility of the initial postural reaction and the
online short-term balance adaptation in VEs.

Methods

Ten participants, ages 22 to 42, participated in the study. They
stood within an immersive VE displayed on a 1808 curved
screen (12&2 meters). Virtual visual stimulus consisted of
randomly displayed starlike flow patterns. Ten conditions of
stimuli were proposed: right, left, up and down (both in 2D
and 3D), forward and backward (in 3D only). Each stimulus
was presented for 20 seconds. Two randomized sessions of 10
trials per stimulus were performed, corresponding to 100
trials for each participant. A rest period occurred between
sessions. Visual reactions (optokinetic nystagmus, OKN) and
postural responses (kinematics and electromyography) were
recorded (200Hz). Data processing and analysis focused on
the visual and balance adjustments parameters; A multifac-
torial statistical design was applied to the data.

Results

No participants mentioned immersive discomfort or after-
effect. Results show that both visual and postural motor
reactive responses to virtual scene motion occurs very

quickly, specifically oriented to the Direction conditions of
the visual flow in both 2D and 3D (Fig. 1). The automatic
OKN reaction was triggered from the first scene motions. For
all Direction conditions, the frequency of the ocular responses
decreased for 3D flow stimulus. At postural level, rapid
postural adjustments allow users to maintain the head sta-
bility level.

Discussion and Conclusion

The study shows measurable reactivity to both vertical and
horizontal, 2D and 3D flows in VEs. Furthermore, OKN count
is higher for 2D than for 3D cues. We interpret this as the
result of nonuniform motion of visual cues, slower for far-
thest ones and still at the vanishing point. It can also be hy-
pothesized that cognitive load is added by the more complex
perception of 3D flows. The combination of the automatic
ocular responses with the rapid postural reactions is a global
strategy for balance adaptation. The study proves that 3D
visual flows (because they induce measurable and specific
responses) are a pertinent tool for richer immersive protocols
for balance analysis and rehabilitation.
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Introduction

Virtual reality therapy (VRT) has been applied in car-accident
victims,1 September 11, 2001, survivors,2 service members
from Iraq and Afghanistan,3,4 and others. VR has been clearly
proven to be a useful tool, but not all VRT is the same. Most
VRT relies on some form of exposure, but some treatments
are based on traditional prolonged exposure (PE), using as-
pects like biofeedback to teach attention and relaxation skills.
Different methods require different entry criteria and may
have implications in terms of patient dropout, symptom im-
provement, and persistence of remission.

Methods

Two studies aimed at developing methods for applying VRT
to the treatment of posttraumatic stress disorder (PTSD) in
service members were performed at Naval Medical Center
San Diego and Camp Pendleton. One of these studies used
VR-assisted exposure therapy (VRET),4 a method in which
VR is added to traditional PE treatment. The other study used
virtual realty graded exposure therapy (VRGET),3 a method
that uses biofeedback and skills training to help the individ-
ual face and overcome stress in VR simulation. The studies
used different software and targeted slightly different pop-
ulations of service members. They were not set up as a head-
to-head study. Nevertheless, comparisons between the
methods were made. Based partially on the results of these
studies, VRT moved out of research and into clinical practice,
including being used for treatment of PTSD in the field in
Iraq. Clinical data was kept in regard to outcomes there.

Results

Distinctions were observed in how easily different forms of
VRT could be applied to different patients, how patients
tolerated and improved in the sessions, and how well
symptoms persisted. For VRGET, 49 patients were recruited,
and 43 (88%) enrolled. For VRET, 50 of 72 enrolled (69%). In
VRGET, 21 of 43 (49%) enrolled patients completed the
treatment, and for VRET, this was 20 of 50 (40%). Participants
in VRGET initially averaged PTSD checklist scores of 56.8,

which improved to 46.4 after treatment and 3 months later
averaged 48.4. For VRET, these values were 54.4, 35.6, and
28.9 respectively. Many theoretical worries about how VRT
might be applied were overcome, even in the difficult envi-
ronment of Iraq. Clinical results were also compared to re-
sults obtained with traditional PE and with other therapy
interventions. Individual case examples and amalgamated
data from studies and clinical observation are presented.

Discussion

These results and observations demonstrate how different
forms of therapy can be applied to treat PTSD using VR and
how and why patients might benefit from each form of
therapy.
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Introduction

Traditional poststroke rehabilitation focuses on passive (non-
specific) movements or on compensatory training of the non-
paretic arm. However, in this way, only a small percentage
(5–52%) of patients regain functional recovery of the upper
extremity. Evidence shows that the reorganization of the cortex
may be stimulated not only by physical practice of the task but
also by mental practice of the task without any accompanying
movement.1 The benefit of mental practice would be in repet-
itively activating cerebral sensor motor structures damaged by
a stroke, thereby engaging compensatory networks to promote
motor rehabilitation.1 However, mentally simulating a move-
ment can be a demanding task, especially for individuals with
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brain injury. Rehabilitation of patients affected by stroke,
therefore, has two fundamental obstacles capable of deter-
mining a loss of efficacy. The first is connected to the cognitive
process, because of the evident patient incapacity of concen-
tration that hinders the ideation and execution of voluntary
movement. The second obstacle is the neuromuscular stiffness
that specifically limits the upper limb, including any hand
movement up to complete hand closure.

The persistent clinical effects of shock wave treatment on
muscular contractures reporting a reduction in hypertonia in
neurological patients after shock wave therapy has suggested
a possible use of shock wave treatment in patients experi-
encing muscular hypertonia.

Methods

In our study, for the first intervention, the participant under-
goes three computer-enhanced VR-supported mental practice
sessions per week. The second intervention consists of shock
wave treatment on the spastic muscles of the upper limb.

Observational Study

Our observational study (in progress) considers a restricted
group of patients in which each participant serves as his or
her own control. Through preparatory training in concen-
tration mediated by amplified reality, participants were
taught to perform motor imagery. All participants found
neuromuscular stiffness an insuperable obstacle to movement
execution. The neuromuscular stiffness might be overcome
through the application of high-energy shock waves. This
methodological combination could intervene effectively in
stroke rehabilitation in an absolutely natural way without
pharmaceutical supports, thereby reducing therapy costs.

References

1. Jackson PL, Lafleur MF, Malouin F, et al. Potential role of
mental practice using motor imagery in neurologic rehabili-
tation. Archives of Physical Medicine & Rehabilitation 2001;
82:1133–41.

2. Gaggioli A, Meneghini A, Morganti F, et al. A strategy for
computer-assisted mental practice in stroke rehabilitation.
Neurorehabilitation & Neural Repair 2006; 20:503–7.

3. Gaggioli A, Morganti F, Meneghini A, et al. The virtual re-
ality mirror: mental practice with augmented reality for post-
stroke rehabilitation. Annual Review of CyberTherapy &
Telemedicine 2005; 4, 199–207.

4. Gentili R, Papaxanthis C, Pozzo T. Improvement and gener-
alization of arm motor performance through motor imagery
practice. Neuroscience 2006; 137:761–72.

5. Page SJ, Levine P, Leonard AC. Effects of mental practice on
affected limb use and function in chronic stroke. Archives of
Physical Medicine & Rehabilitation 2005; 86:399–402.

6. Manganotti P, Amelio E. Long-term effect of shock wave
therapy on upper limb hypertonia in patients affected by
stroke. Stroke–Dallas 2005; 36: 1967–71.

Walking in an Immersive Virtual Reality

Francesco Menegoni,a Giovanni Albani,a Matteo Bigoni,a

Lorenzo Priano,a,b Claudio Trotti,a Manuela Galli,c

and Alessandro Mauroa,b

aDepartment of Neurology and Neurorehabilitation, IRCCS
Istituto Auxologico Italiano, Verbania, Italy.

bDepartment of Neurosciences, Università di Torino,
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Introduction

Visual and vestibular and proprioceptive sensory informa-
tion play a key role in postural and gait stability, and the
integration of this multisensory information is the basis for
the control of body spatial orientation. Recently, the use of
motion capture and virtual reality (VR) has been directed
toward developing paradigms aimed at altering the contri-
bution of vision during gait and posture and recording the
effects, thus opening up many new research possibilities in
behavioral neuroscience.

However, the effects on gait and posture of VR immersion
without perturbations is still unknown; it is therefore difficult
to discriminate the potential effects of immersion in VR from
effects caused by additional stimuli (e.g., modified optic
flow). Even more ‘‘spontaneous gait’’ in VR environments is
still, for the most part, undetermined, because most studies
use treadmill gait, which could differ from ground walking.1

As a natural extension to present studies, the aim of the
current study was to investigate the effects on locomotion
induced by VRwith and without visual perturbation. For this
purpose, a novel system that integrates a motion analysis
laboratory and VR was developed and tested on healthy
participants.

Materials and Methods

Ten healthy participants (5 females, 5 males) participated in
this study (mean age: 33% 7 years). The peculiarity of our
setup was the integration of different components: motion
analysis laboratory (Vicon, UK), graphic workstation (Motion
Builder, Autodesk, CA), and head-mounted display (HMD;
Glasstron, Sony, JP). A virtual laboratory environment was
created to closely resemble the real laboratory with a human
model (avatar) inside. Participant position, measured by
means of markers and optoelectronic system, was used to
update the avatar position in real time as well as to record
participants’ movements for offline analysis. The HMD was
connected to the graphic workstation and was able to display
the avatar point of view of the 3D virtual laboratory in real
time. Different conditions were tested: standard gait (SG),
gait in VR (VRG). and gait in perturbed VR (158 roll of the
virtual laboratory, or VRG15). Walking speed, cadence, stride
length, step width, stance period (percent of gait cycle), and
double support period (percentage of cycle) were considered
for the evaluation of gait stability at different proposed con-
ditions.

Results

The defined parameters are summarized in Table 1. The VRG
condition caused slower gait than SG, with decreased ca-
dence and stride length and increased step width, stance, and
double support. VRG15 caused a slight but statistically sig-
nificant improvement of many parameters when compared to
VRG.
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Conclusion

Walking in a VR environment induces a gait pattern that
reflects gait instability: our results are in accordance with
those reported in previous studies about treadmill locomo-
tion in VR.1 Interestingly, the introduction of the perturbation
(VRG15) improves gait parameters: the interpretation could
be the reweight of sensory inputs with increased gain of
vestibular information in response to perturbed—and then
lack of confidence—vision. We believe this study could rep-
resent the first step for the application of the proposed anal-
ysis to pathological participants.
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Introduction

Interactions among visual, vestibular, and proprioceptive
sensory information caused by sensory conflict can be
manifested in alterations to postural stability. Virtual reality
(VR) is becoming mainstream in developing paradigms
aimed at altering the contribution of vision. However, to
date, the relationship between VR exposure and postural in-
stability is controversial, and little research in this area has
been conducted using center of pressure (CoP) displace-
ments.1,2

As a natural extension to present studies, the aim of the
current study was to quantitatively investigate the effects on
postural stability induced by VR with and without visual
perturbation. For this purpose, a novel system that integrates

a motion analysis laboratory and VR was developed and
tested on healthy participants.

Materials and methods

Ten healthy individuals (5 females, 5 males) participated in
this study (mean age: 33% 7 years). Our setup integrated
different components: motion analysis laboratory (Vicon,
UK) with force platforms (Kistler, CH), graphic workstation
(Motion Builder, Autodesk, CA) and head-mounted display
(HMD; Glasstron, Sony, JP). A virtual laboratory environ-
ment was created in to closely resemble the real laboratory
with a human model (avatar) inside. The avatar position
matched subject position in the real laboratory and was up-
dated by the motion analysis laboratory via the tracking of
the markers on the subject.

The study was performed under the following conditions:
without HMD and eyes open (EO), without HMD and eyes
closed (EC), with transparent HMD but not immersed in VR
(EOHMD), immersed in VR (VR), and immersed in perturbed
VR (158 roll of the virtual laboratory, or VR15). The partici-
pants were instructed to stand upright with their feet together
on the force platform while their body sway was recorded
for 60 seconds. Quantitative parameters3 related to postural
activity (CoP velocity) and to postural stability (CoP dis-
placements along the anteroposterior direction [AP] and
mediolateral direction [ML]) were computed.

Results

Differences between EO and EC showed that in absence of
visual input, the postural activity was increased ( p< 0.01), as
were CoP displacements along ML direction ( p< 0.05). Dif-
ferences between EO and EOHDM showed that the HMD
introduced only greater CoP displacements along ML
( p< 0.05). When VR and VR15 were compared with
EOHMD, no differences were reported.

Conclusion

Immersive VR has no effects on balance during upright
standing. The proposed perturbation (158 roll of the virtual
laboratory) does not affect parameters related to postural
stability or postural activity. Our results are different from
previous studies,2 and they suggest that in our study, visual
information was successfully used during the VR immersion.
It implies that analyzed participants trusted visual informa-
tion provided by VR, and it could be the basis for further
studies with different visual stimuli (e.g., delayed update of
VR scene, VR synthetic motion, VR with different scenarios)

Table 1. Computed Gait Parameters in Different Conditions

SG VRG VRG15 Friedman ANOVA

Walking speed [m=s] 1.07% 0.16 0.67% 0.16 0.77% 0.17 p! 0.001
Cadence [step=min] 104.2% 10.5 90.3% 7.8 96.7% 9.1 p! 0.002
Stride length [m] 1.23% 0.10 0.88% 0.18 0.95% 0.18 p! 0.001
Step width [m] 0.15% 0.04 0.18% 0.03 0.18% 0.04 p! 0.002
Stance [%] 61.9% 1.7 66.6% 3.1 64.8% 2.9 p! 0.001
Double support [%] 24.1% 3.4 32.7% 6.3 29.4% 5.9 p! 0.001

Note: Values are expressed as mean plus=minus standard deviation; p value refers to differences among the three conditions.
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as well as the reference for the application of the proposed
analysis to pathological participants.
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Introduction

Body image is a broad concept that refers to perceptions,
cognitions, attitudes, and behaviors toward an individual’s
own body.1 It represents the way in which personal bodily
appearance is perceived. A negative body image is a core
feature of an eating disorder.2 Furthermore, the overestima-
tion of body size and the desire for thinness are suggested to
play an important role in the maintenance of an eating dis-
order. Body image disturbances are measured using ques-
tionnaires,3 figure rating scales,4 and, more recently, digital
software.5 Such methods may provide inconsistent evalua-
tions of the degree to which a given body image disturbance
is present, lead to confusion, and discourage the planning of
body image assessment at the beginning or during a person’s
treatment.6

Methods

To overcome some shortcomings of previous research, we
developed a new computer-aided simulation technique. This
instrument, called Body Image Revealer (BIR), is an external
module of a software called the Computer-Aided Psycholo-
gical Support for Eating Disorders (CAPSED). It is a com-
puter-based approach for people with an eating disorder,
developed to tackle particular issues such as clinical perfec-
tionism, lack of communication and social skills, low self-
esteem, and body image disturbance.

The BIR software is based on biometric data from the
frame-grabbed bodies of 40 Caucasian females and canmimic
the wayweight is added to or lost from the body by creating a
series of templates for each body part at different points along
the Body Mass Index spectrum. Given the picture of a par-
ticipant’s body captured by a digital camera, BIR generates its
silhouette and supports the transformation of body parts
according to template shapes. The participant is then asked to
use a remote control to adjust the distorted image projected
from a videoprojector and answer questions, written on the
bottom of the screen, about the estimation of actual (cognitive
task), felt (affective task), supposed by others (metacognitive
task), and desired (optative task) body size. Raw scores of the

adjustments are then saved in a log file and include anthro-
pometric and personal data.

Forty-six nonclinical (mean age 23.1% 3.1 yrs.) female
participants without a history of an eating disorder were re-
cruited from an Italian university. According to inclusion
criteria, none met current diagnostic criteria for an eating
disorder and all had a normal Body Mass Index (defined as
the individual’s body weight divided by the square of
height).

Results

The internal consistency was adequate (Cronbach’s alpha
between 0.69 and 0.85 for different tasks). The stability be-
tween subscores (narrowed vs. widened initial image) was
moderate to substantial. Test–retest correlations using a 10-
minute interval were highly significant.

Conclusions

BIR will be used to improve the body image assessment of
people with eating disorders and to evaluate treatment dur-
ing therapy sessions of mirror exposure.7

References

1. American Psychiatric Association (1994) Diagnostic and sta-
tistical manual of mental disorders. 4th ed. Washington, DC:
American Psychiatric Association.

2. Cash TF, Pruzinsky T. (2004) Body image. A handbook of theory,
research & clinical practice. New York: Guilford Press.

3. Gardner PJ, Taylor MP, Polivy J. Development and validation
of a multidimensional eating disorder inventory for anorexia
nervosa and bulimia. International Journal of Eating Dis-
orders 1983; 2:15–34.

4. Thompson JK, Altabe MN. Psychometric qualities of the
Figure Rating Scale. International Journal of Eating Disorders
1991; 10:615–9.

5. Farrell C, Lee M, Shafran R. Assessment of body size esti-
mation: a review. European Eating Disorders Review 2005;
13:75–88.

6. Hsu LG, Sobkiewicz TA. Body image disturbance: time to
abandon the concept for eating disorders? International
Journal of Eating Disorders 1991; 10:15–30.

7. Delinsky SS, Wilson GT. Mirror exposure for the treatment
of body image disturbance. International Journal of Eating
Disorders 2006; 39:108–16.

Interpersonal Relationships, Coping Strategies,
and Problematic Internet Use in Adolescence:

An Italian Study

Luca Milani,1 Dania Osualdella, and Paola di Blasio
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Introduction

The Internet has become one of the most relevant means of
socialization and entertainment for Italian adolescents. It
enables young people to ‘‘experiment’’ with identities and
interact with others while maintaining anonymity. This can
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lead to a sense of belonging that could be very addictive to
those who have difficulties in socializing offline. ‘‘Normal’’
use of the Web could therefore become an addictive behavior
(literature estimates the prevalence of problematic Internet
use ranging from 7.5%1 to 70%2).Studies seem to have es-
tablished a correlation between poor interpersonal relation-
ships and problematic Internet use.1–3 There is a substantial
lack of studies assessing the prevalence and correlates of
problematic Internet use in a sample of Italian adolescents; it
is therefore of particular interest to further study the recip-
rocal relationships among problematic Internet use, a weak
interpersonal environment, and dysfunctional cognitive
strategies—the aim of this study.

Sample and Method

Ninety-eight adolescents ages 14 to 19 years old (M! 16.28)
were recruited in a Milan high school; 46 participants are
males (M! 16.59), and 52 are females (M! 16.00). Partici-
pants were administered the following instruments: Internet
Addiction Test (IAT), Interpersonal Relations Test (TRI),
Children’s Coping Strategies Checklist (CCSC), Internet
Usage Questionnaire, and Child Behavior Checklist (CBCL).

Results and Conclusions

No gender differences were found in any of the question-
naires administered. Participants were divided into ‘‘prob-
lematic Internet users’’ and ‘‘nonproblematic Internet users’’
on the basis of the cutoff suggested by IAT for problematic
use of the Web. In this sample, 36.7% (n! 36) were charac-
terized as problematic Internet users. Compared to non-
problematic adolescents, this subsample showed a
significantly higher weekly Internet usage time (21.05 hours
vs. 8.89; t! 4.28***), a significantly higher mean score on the
CCSC Avoidance Scale (2.44 vs. 2.20; t! 3.30**), and worse
social relationships mean score on the TRI (90.31 vs. 94.80;
t!#1.97*).

The variables measured were inserted as predictors in a
linear regression, and the IAT score was used as an outcome.
A significant 3-predictor model emerged, F! (6, 590);
p< 0.01; R2! 0.270;N! 98. The TRI score of overall quality of
interpersonal relations was a first significant negative pre-
dictor of IAT score, b!#0.337*. Avoidance coping score on
CCSC was a second predictor of IAT score, b! 0.380**, and
active coping score on CCSC was the third predictor of IAT
score, b! 0.225*. Results confirm literature data in this Italian
sample of adolescents. Young people who have poor inter-
personal relationships are at risk of developing a problematic
Internet use. The intertwining of this result with the cognitive
elaboration strategies shows that adolescents who are more
eager to use avoidance strategies are at increased risk of de-
veloping difficulties in interacting with the Web.
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Introduction

Posttraumatic stress disorder (PTSD) is one of the signature
injuries of the current conflict in Iraq and Afghanistan.
Roadside and car bombs as well as hand-thrown and rocket-
propelled grenades are major sources of death, traumatic
injuries, and PTSD. A recent review found that 14% of U.S.
troops returning from Iraq screened positive for PTSD.2 Un-
less their PTSD is effectively treated, many of these war-
fighters and veterans may suffer significant long-term
psychological, occupational, social, and physical health
problems that will place a considerable burden on society for
health care and disability support.

Cognitive-behavioral therapy (CBT) employing an expo-
sure treatment protocol is one of the primary non-
pharmacologic treatments recommended by practice
guidelines for PTSD. Empirical evidence suggests that expo-
sure therapy is efficacious in reducing PTSD symptoms.2

Immersive virtual reality (VR) may offer a potent augmen-
tation to CBT for treating both civilian and combat-related
PTSD.3,4 VR exposure therapy (VRET) helps individuals to
gain access to traumatic memories that they often try to
avoid. Overcoming their avoidance to the unpleasant mem-
ories enables them to more successfully deal with their trau-
ma. This study examines the efficacy of using VRET for
treating PTSD in U.S. warfighters returning from combat in
Iraq and Afghanistan.

Methods

This is a randomized controlled clinical trial with two con-
ditions: VRET and minimal attention (control). VRET consists
of a 10-session CBT intervention augmented with a VR en-
vironment. Treatment involves graded presentation of visual,
auditory, and kinesthetic stimuli to stimulate memory recall
of traumatic combat events in a safe, therapeutic setting.
While wearing a 3D VR helmet, participants experience a
generic Middle Eastern urban setting as they ride in a virtual
Humvee on patrol. A therapist helps participants to access
and process their memories of the traumatic event, ideally
leading to long-term reductions in PTSD symptoms. Out-
come measures include PTSD severity and symptoms, de-
pression, quality of life, guilt, and presence. Heart rate, blood
pressure, skin conductance, temperature, and respiration are
also measured during each session. Between-groups data
analysis will be conducted with treatment completers, and an
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intent-to-treat analysis will be performed on noncompleter
data.

Results

Participant recruitment and enrollment are currently in
progress, and data collection is continuing. Although no
formal analysis of the data has yet been conducted, a pre-
liminary review of a few completed cases as well as anecdotal
feedback from study participants provide insight to potential
outcomes.

Conclusions

Although challenging, randomized clinical trials such as the
current study are needed to determine the efficacy and via-
bility of VRET to treat combat-related PTSD. The study VRET
protocol and environment were specifically designed for
treating combat PTSD, which is a national U.S. Defense health
priority. Brief case summaries will be discussed and relevant
issues explored. In addition, lessons learned about the im-
plementation of the study protocol, development of a clinical
VR application, PTSD treatment of active-duty populations,
and other relevant project components will be shared. The
outcomes of the study may contribute substantially to im-
proving the treatment of PTSD for warfighters and civilian
populations.
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Those who have served in recent conflicts face many
challenges as they reintegrate into society. In addition to re-
covering from physical wounds, traumatic brain injury, and
posttraumatic stress disorders, many soldiers also face basic
psychological issues about who they are and how to find their
place in a society that has not shared their experiences. To
address these challenges, we have created a space that pro-
vides ongoing opportunities for healing activities, personal
exploration, and social camaraderie in an online virtual
world, Second Life. In such worlds, where each avatar is
controlled by a live individual, experiences can be unin-
tuitive, uninviting, considered boring, or difficult to control.

To counter this, we are implementing autonomous intelligent
agent avatars that can be ‘‘on duty’’ 24=7, serving as guides
and information repositories, making the space and activities
easy to find and even personalized to the visitor’s needs. We
report the results of usability testing with an in-world veter-
ans’ group. Tests comparing soldiers who use this space as
part of their reintegration regimen compared to those who do
not are being scheduled as part of the Army’s Warriors in
Transition program.
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Introduction

The links between eating disorders and new technologies
show the cultural influences and the changes of the psycho-
pathology of these disorders, which are accompanied by
changes of individual and collective perception about the
inner representation of food, body image, and individual
wishes. Recently, blogs promoting anorexic and bulimic be-
haviors as a healthy and sharable life style have been in-
creasing in number, and in response, many Web sites and
forums promote awareness and support a call for help.1

Method

The purpose of this review is to evaluate the recent literature
data concerning the studies exploring the impact of Web sites
dedicated to promoting eating disorders–related behaviors as
well as the impact of Web sites that give information and help
about eating disorders in order to evaluate the link between
new technologies and eating disorders psychopathology.
We conducted an electronic research using the most popular
search sites, such as PsycInfo, Medline, and Ovid data-
bases, using the following keywords: pro-ana, thinspiration,
anorexia-web, online help eating disorders, anorexic nation.

Results

The philosophy of pro-ana Web sites consists of denying the
medicalmodel of anorexia as a pathological disorder and of the
claim of an anorexic identity that expresses values of power,
success, and beauty. These sites share some features in com-
mon: they suggest a model of eating disorders as a normal life
style and promote dieting (thinspirations) through the images
of slim bodies; they offer a social support through chats and
newsletters, representing a way to keep constantly in touch
with each other, and they advise techniques to reduce appetite,
to help vomiting, and to prevent weight gain.2,3
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The ideal of thinspiration can become a compensatory
function toward an inner experience of inadequacy in order
to face the demands of a postmodern society. The thinspira-
tion expresses ideals of self-sufficiency and omnipotent con-
trol of hunger. The exercise of controlling the body, eating,
and relationships with the others gives the individual the
feeling of being autonomous, skilled, and worthy, and in this
way, he or she compensates the experiences of inadequacy
and low self-esteem.4

The focus on the body, on food, and on extreme physical
exercise can promote the detachment from deep depressive
experiences the individual is unable to manage. The chance to
share internal experiences and behaviors makes the com-
munity a special place where the individual is sure to be
understood and comforted. All this determines also a strong
underestimation of the true risks of anorexic behaviors, which
are, on the contrary, normalized and justified.5

Conclusion

The diffusion of blogs, Web sites, and forums dedicated to
eating disorders is an important element to understanding
the psychopathology of eating disorders in our age. Clin-
icians in this field should consider the possible influences of
new technologies on the prognosis and course of these dis-
orders.6
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Trois-Rivières
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Introduction

Virtual reality (VR) brings a plus to current neuropsy-
chological instruments and answers criticisms raised, mainly
because it invites the user to interact in real-time three-
dimensional environments equivalent to normal daily situa-
tions, with no risk of harm, all simulated by a computer.
In 2000, Rizzo et al.1 developed the Virtual Classroom to
evaluate attention in ADHD children. This particular virtual
environment includes a Continuous Performance Test in
a Virtual Classroom. The child must carry out the task pre-
sented on the chalkboard of the classroom while resisting
distractions similar to those encountered in a real class-
room. The objective of this study is to compare the perfor-
mance by children with a traumatic brain injury (TBI),
which generally involves attention deficits, on the traditional
VIGIL Continuous Performance Test to the Continuous
Performance Test included in the Virtual Classroom. It is
expected that the Virtual Classroom will show more sensi-
tivity concerning attention and inhibition deficits than the
traditional VIGIL Continuous Performance Test because of its
ecological nature.

Method

The sample consisted of 8 children from 8 to 12 years old with
a TBI. Tests included the Virtual Classroom1 and the VIGIL
Continuous Performance Test.2

Table 1. Means and Standard Deviations for the Group on the Standard VIGIL CPT
and the CPT from the Virtual Classroom, and Results for the Paired t Tests (N! 8)

Vigil CPT Virtual classroom CPT

Variable Mean SD Mean SD Paired t test

Omission (total) 6.8 5.1 6.6 3.0 0.06
Commission (total) 3.6 3.7 10.5 6.8 #3.56**
Reaction time (msec, mean) 319.1 38.9 449.4 72.7 7.67***

**p< 0.01; ***p< 0.001.
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Results

Table 1 shows the children’s mean for each of the variables.
There was no difference between the two kinds of CPT on the
total of omissions. However, there were significant differ-
ences on the total of commissions and reaction time.

Discussion

Results from this study showed that inhibition problems in
children with a TBI are more important in the Virtual Class-
room CPT that the traditional VIGIL CPT. These conclusions
can be explained by the ecological character of the Virtual
Classroom. However, it is important to be careful in the inter-
pretation of these results because of the few TBI participants
and the absence of a control group. Other aspects than the
ecological characteristics of theVirtualClassroomcould explain
these results. It seems important to pursue this type of work.
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Introduction

Despite that close to 10 million Americans of different ages
have some degree of hearing impairment, and that ASL is the
fourth-most commonly used language in the United States,
most universities do not teach American Sign Language (ASL)
because ‘‘it is not an academic language.’’1 ASL is a complex
visuospatial language that is used by the deaf community in
the United States and English-speaking parts of Canada. It is a
linguistically complete, natural language. It is the native lan-
guage of many deaf men and women as well as of hearing
children born into deaf families. It is usually taught as a person-
to-person interaction and to a lesser extent using videos and
books. Teaching ASL is a challenging task. ASL has a very
complex grammar. Unlike spoken languages in which there is
just one serial stream of phonemes, sign languages can have
multiple things going on at the same time. This multiple seg-
mentation makes it an exciting language for linguists to study
and a hard language for hearing-impaired people to learn. ASL
has its own morphology (rules for the creation of words),
phonetics (rules for hand shapes), and grammar that are very

unlike those found in spoken languages. ASL and other sign
languages have been described as ‘‘gestural’’ languages, which
is not totally correct, because hand gestures are only one
component ofASL. Facial features such as eyebrowmotion and
lip-mouth movements are also significant in ASL because they
form a crucial part of the grammatical system. In addition, ASL
makes use of the space surrounding the signer to describe
places and persons not present.2–4 This study aims to develop
and validate a digital library of high-resolution 3D models for
teaching American Sign Language.

Methods

Signs, face expressions, and body postures used in ASL will
be obtained from trained interpreters, books, and videos and
reproduced in 3D meshes of human figures covered with
high-resolution textures and rigged for animation. These
poses will be used as Key Frames to produce sequences that
mimic ASL words and phrases. Clips will be rendered and
stored, constituting a library from which they can later be
used to construct larger animation=video segments similar to
ASL speech. Once corrected by a senior ASL interpreter, they
will be presented in DVD collections to three interpreters and
three hearing-impaired persons who will try to identify their
meaning. Results among interpreters and participants will be
compared to establish the utility of the collection before
testing it in a larger population.

Results

The final library should contain (a) the complete American
Manual Alphabet, (b) no less then 1,000 sign words, (c) no less
then 50 icons (facial expressions, gestures, and body lan-
guage), (d) no less then 50 baby (kids) signs, and (d) no less
then 25 common phrases.

Validation

All models and the resulting animations will be presented to
and corrected by a senior ASL interpreter from UC Davis
Medical Center’s Medical Interpreting Services. The number
of correctly interpreted signs as well as the concordance
among interpreters and participants will be determined.
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Introduction

Many efforts have been made to teach people with autism
spectrum disorder (ASD) to recognize facial expressions with
varying results,1 but none focused on using real-time facial
synthesis. Most methodologies use Paul Ekman’s approach2

based on photographs of facial expressions. Besides having
severely limited interactivity, they fail to reproduce the dy-
namics of a facial expression: far from being a still image, it is
the voluntary and involuntary contraction of muscles that
produce different facial movements. Our methodology is
designed to assist people with ASD to recognize facial ex-
pressions in a playful way. The system will run on a PC and
Xbox 360, so it can be used by specialized personnel or di-
rectly by relatives of the person with ASD. In our final work,
we will provide additional implementation details and ther-
apeutic applications.

Method/Tool

The core technology builds on a facial synthesis method3 we
developed that eases the real-time animation process. Our
methodology uses a videogame-based approach, where the
avatars can adopt different appearances, like human, cartoon,
or fantastic creature. It contains a set of exercises embedded in
the gameplay that reinforce the learning process and generate
a real-time avatar response based on direct therapist input or
on a set of predefined rules. We also include a facial expres-
sion editor capable of displaying 3D characters in real time.
This allows the therapist to adjust or create new exercises on
the fly without the need of artistic or technical skills. See our
game prototype at www.dcc.fc.up.pt=*veronica.orvalho=
etherapy09.rar.

Results

To achieve high-quality facial synthesis, it is crucial to have
an efficient rig that animates in real time (a rig is a set of

controls that allow the animation of a character). We con-
sulted several specialists to determine how the characters
should look, especially for nonhuman avatars. They sug-
gested that the position and proportions of the eyes and
mouth should follow the anatomy of the human face so that
users can easily map what they learn from the avatar to real
life. We developed and extensively tested a sophisticated fa-
cial rig that deforms in real time, has anatomically correct
deformations, and is easy to adapt. Figure 1 shows screen-
shots of some of our avatars, the rig that drives character
animation, and two facial expressions (happy, sad).

Conclusion

We argue that current technological advances in character
animation can substantially improve the waywe teach people
with ASD to recognize facial expressions and emotions. Our
approach introduces a novel and sophisticated interaction
model that enables users to learn by imitating the avatars’
movements. Future work includes a field test with therapists
and clients for further validation of the methodology and
suggestions for new exercises to be integrated in the system.
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Introduction

The weapon focus effect (WFE) suggests that during a crime,
the presence of a weapon negatively affects eyewitness
memory for a perpetrator’s physical features but enhances

FIG. 1. (a) Rig; (b) expressions; (c) and (d) examples of our 3D models (copyright 2009 Face In Motion).
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memory for the perpetrator’s weapon. Research on the WFE
has focused on two main factors: unusualness and threat. The
‘‘unusualness’’ explanation says the weapon is unexpected,
which makes it an unusual stimulus, requiring more atten-
tional resources to process, while the ‘‘threat’’ explanation
says a weapon is a threat, thus it increases arousal and causes
attention to focus on the object. The purpose of this study is to
use VR to test both factors by exposing participants to a more
immersive event, enhancing the feeling of presence while the
event is being witnessed. This will provide increased arousal
but no exposure to harm. Although many empirical studies
suggest unusualness is the dominant factor, we hypothesize
that unusualness and threat both play a role in the WFE and
that the effect is maximized when both factors are present.

Method

Sixty undergraduates, using a head-mounted display and a
gamepad, will navigate first-person through NeuroVR vir-
tual environments (VEs) simulating a meat market (MM),
where a butcher (target) with a knife (weapon) is either
threatening (threat: T) or kindly speaking to (nonthreat: nT) a
customer (woman). A classroom (CM) environment will also
be used, where the target will appear in the classroom and
lecture with (nT) or threaten (T) a teacher (same woman from
the meat market) holding the same weapon. Participants
will be randomly assigned to one of four conditions: MM-T,
MM-nT, CM-T, and CM-nT. Each will witness an interaction
between the target and the woman, followed by a brief filler
task. They will then be given a memory questionnaire for
details about the scene, the woman, the target, and the
weapon. After another filler task, they will be given a target-
included photo line-up to test target identification accuracy.

Expected Results

We expect the WFE in both CM-T and CM-nT conditions, but
only in the MM-T condition, meaning memory and target
identification performance, will decrease, and memory of the
weapon will increase. We also expect the strongest WFE in
the CM-T condition, where unusualness and threat factors
will both be present. We do not expect to see the WFE in the
MM-nT condition, since the knife is not an unusual stimulus,
nor is it a threatening weapon.

Conclusion

Past research has focused on threat and unusualness as the
causes of the WFE and has tried to separate or compare the
two to figure out what the main causal factor is. The purpose
of our study is to demonstrate that it is not necessarily one or
the other that causes the WFE, but both, and that the effect is
strongest when both factors are present.
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Introduction

Virtual reality (VR) displays, as tools of rehabilitation, can
help engage patients,1 improve movement,2,3 and potentially
enhance adherence to activity-based rehabilitation interven-
tions. In regard to pain, preliminary studies have shown that
VR can modulate pain responses,4 although the ability of VR
to both reduce pain and increase pain-related movement has
not been evaluated. This article is a report of the first step in a
research project designed to systematically evaluate the effect
of different visual and audio cues on walking in individuals
with and without pain. This first stage compared gait char-
acteristics (speed and cadence) during baseline assessment of
an overground (OVR) vs. a treadmill (TR) walk test in par-
ticipants with and without pain, in order to develop gait-
referenced visual and auditory frequency cues.

Methods

Thirty-six participants (21 female, 15male, aged 22–80 yrs)
participated and were assigned to one of two groups based on
the presence (n! 19) or absence (n! 17) of musculoskeletal
pain that compromised walking. All participants completed a
6-minute OVR walk test and were then familiarized with the
self-paced motorized treadmill placed in front of a large VR
screen. A static, high-contrast image of a linear walkway lined
with pillars was back projected on the screen. When partici-
pants were able to maintain a steady speed and cadence on the
treadmill, they completed a 2-minute walk test. Descriptive
statistics of average velocity and cadence for each condition
and group were calculated, and percentage differences were
computed between conditions and for each group. ANOVA
(group&condition) was the main analysis used to determine a
difference between OVR and TR conditions and between the
pain vs no-pain groups at an alpha level of p< 0.05).

Results

Two-way ANOVA (group&condition) for gait velocity
showed a significant main effect for group, F(1, 32)! 20.9,
p< 0.0001, and walk condition, F(1, 32)! 83.9, p< 0.0001,
with no significant interaction, F(1, 32)! 0.256, p< 0.616.
ANOVA was also significant for group on OVR step length,
F(1, 34)! 25.06, p< 0.00001; TR step length, F(1, 32)! 4.38,
p< 0.04; OVR step frequency, F(1, 34)! 6.90, p< 0.013; and
TR cadence, F(1, 32)! 5.39, p< 0.027; but no significant main
effects of either condition or group were found. In general,
overground waking was faster and cadence higher. The mean
percentage difference between OVR and TR walking velocity
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was 28% (range 73%), and the mean percentage difference in
cadence between OVR and TR cadence was 11% (range 60%).

Conclusion and Discussion

This is the first study to show that given the magnitude of
difference in gait velocity and cadence between OVR and TR
walking, visual (optic flow) or auditory cues (stepping beats)
included in a VR environment to improve walking must be
calibrated to TR-based walk assessment measures. The vari-
ability of gait velocity and cadence, especially in the patient
group, requires that the speed of optic flow or auditory cue-
ing is individually based.
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Introduction

Patients after stroke need special care. Rehabilitation proce-
dures must improve patients’ cognitive functions, reduce so-
matic influence of paresis, and often provide logopedics help
for people suffering from aphasia or dysarthria. Dedicated
computer systems equipped with proper software to support
rehabilitation processes are very helpful in a cognitive reha-
bilitation that requires a polysensoric stimulation of a patient’s
brain.1 We describe a multimedia rehabilitation method de-
veloped in our medical center, exercises implemented in the
computer system (equipped with special devices), and their
application in stroke patients. Preliminary results obtained by
using standard tests are also presented in this work.

Multimedia Rehabilitation Method

The proposed multimedia rehabilitation method consists of

1. diagnostic phase,
2. main rehabilitation process and intermediate results

assessment phase (this phase uses specially developed
multimedia computer system),

3. final result assessment phase,
4. and, optionally, remote patient rehabilitation.

During the first phase, each patient follows individual di-
agnostics process. Results inform about nature and depth of
cognitive dysfunctions. It helps to choose exercises best suited
to patient’s need. For example, when aphasia is diagnosed,
language exercises are chosen. Typical exercises in this case
are based on repeating words and phrases, which can be
spoken, written, and shown on an appropriate visual object at
the same time. Often added to this set of exercises are exer-
cises focused on memory, logical thinking, and concentration
(to achieve cognitive stimulation).

In the second phase, a patient is trained by prescribed
complementary exercises, targeted on concentration, mem-
ory, logical thinking, language skills, and visuospatial coor-
dination to stimulate brain plasticity. The computer system
allows users to work with many dysfunctions at the same
time, supporting a holistic approach to rehabilitation. For
example, while focusing on the patient’s memory, his or her
concentration and logical thinking can also be trained. Results
of exercises are stored in a central computer database. This

Table 1. Effects of Rehabilitation

Patients with concentration and memory dysfunctions (before=after)

Mini mental test Memory (W. Lucki set)

General score
(max 30)

Attention
(max 5)

Visual memory
(max 15)

Auditory memory
(max 16)

Learning
curve (max 10)

23, 6=25, 4 2, 75=3, 25 8, 25=10, 6 5=5, 6 2, 4=3, 75

Aphatic patients (before=after)

Motor aphasia (Broca) Mixed aphasia sensorimotor

Expression (max 106) Understanding (max 71) Expression (max 106) Understanding (max 71)

73=94, 3 59, 6=67, 2 42, 8=62, 6 33=47, 75
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data is analyzed to assess the patient’s progress and to alter
exercises.

In the third phase, individual and general rehabilitation
scores are obtained using a computer program and the
standard methods of measuring the rehabilitation results.

The optional fourth phase allows for prolongation of the
patient’s rehabilitation at home. This phase is proposed only
for selected patients based on results achieved in previous
phase.2

Results

In Table 1, we present initial results measured with standard
psychological tests, before and after the rehabilitation pro-
cess. Further details of the tests, as well as discussion of the
results, will be presented in this work.

Conclusions

A polysensoric rehabilitation performed with the aid of the
specially designed computer system offers a complementary
and holistic treatment of patients after stroke. It better stim-
ulates the brain plasticity and speeds up the regeneration
after the injury.
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Introduction

A major component of cognitive-behavior therapy (CBT) for
panic disorder with agoraphobia is progressive and sustained
exposure to situations that individuals with the disorder are

afraid of. Virtual reality exposure therapy (VRET) is an ex-
posure ‘‘in virtuo’’ that may be conceptualized as an exposure
in between imagination and reality.1,2 The aim of this study
was to compare the efficacy of VRET and traditional CBT in
the treatment of panic disorder with agoraphobia.

Methods

The study is a randomized, controlled trial comparing the
efficacy of traditional CBT and VRET. Participants, who were
on a waiting list for treatment, met DSM-IV criteria for panic
disorder with agoraphobia. Three university hospitals par-
ticipated in the study (in Luxembourg, Lyon, and Paris).
Participants were randomized to one of the two active treat-
ments at the end of 3 months. They were reassessed at follow-
up and after 3, 6, and 12 months using a number of rating
scales, behavioral tests, and specific cognitive tools, including
the Fear Questionnaire (Marks and Mathews), the Panic
Disorder Severity Scale (Shear), the Agoraphobic Cognitions
Questionnaire (Chambless), the Panic, Phobia, and General-
ized Anxiety Rating Scale (Cottraux), the State-Trait Anxiety
Inventory (Spielberger), the Hamilton Anxiety Rating Scale,
the Hamilton Depression Rating Scale, the Dissociative Ex-
periences Scale (Moyano), the Quality of Life Rating Scale
(Marks), the Handicap Rating Scale (Sheehan), the Ther-
apeutic Relationship Evaluation Scale (Cottraux), the Ther-
apeutic Outcome Expectations Scales for Patient and
Therapist (Cottraux), the Rod and Frame Test for the As-
sessment of the Subjective Perception of Verticality (Messi-
na), Rey’s Figure for the Assessment of Perception and
Memory, a picture of the face for the assessment of facial
asymmetry, and the Equitest (Nash).

Results

The main outcome criterion was a decrease of 50% of the
baseline agoraphobia score on the Fear Questionnaire. Sec-
ondary outcome criteria were the various scales for the as-
sessment of anxiety, depression, quality of life, or handicap
listed above. Cyber disease and sense of presence during
the VRET sessions were assessed using instruments devel-
oped by Bouchard et al. Ninety-two patients participated
in the study. Response rates were moderate in both the CBT
and the VRET groups. There was no significant difference
in outcome between the two treatment groups, neither im-
mediately after treatment nor at follow-up after 3, 6, and 12
months.

Conclusions

On the whole, the results show that VRET is a viable treat-
ment option for panic disorder with agoraphobia. It would
now be interesting to compare the efficacy of a treatment
combining traditional CBT with VRET.
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Introduction

In clinical therapy sessions with virtual reality (VR), it is in-
teresting to control different factors such as presence or
emotions of patients. Most questionnaires related to these
factors can only be answered after the exposure to the virtual
environment (VC). In order to avoid this limitation, short
questions are sometimes included in the VE to collect infor-
mation directly related to specific events. However, this
process can hardly interfere with the VR experience itself.
Another approach is based on the use of physiological mea-
surements, such as EKG or skin conductance, and neurolog-
ical measurements, such as EEG, to monitor the evolution of
the patient during the exposure to VE in clinical therapy.1 In
this work, we propose an alternative neurological measure-
ment tool to monitor brain activity during the exposure to VE
in clinical therapy sessions: transcranial Doppler (TCD).

Tools

TCD is an ultrasound diagnosis technique to control the he-
modynamic characteristics of major cerebral arteries with
high temporal resolution.2 It can obtain the instantaneous
blood flow velocity (BFV) in the main cerebral arteries of the
brain. TCD reflects changes in regional cerebral blood flow
due to brain activation in the areas supplied by the arteries
under study. The technique requires that two probes are
placed on the skull of the participant, a process that can be
easily and quickly performed by a neuropsychologist. During
the VR session, the only restriction is that no abrupt move-
ments can be made. TCD has been used to analyze cognitive
states of participants in psychophysiological research,3 but it
has not been used combined with VR.

Results

We performed two studies combining TCD with VR. In both
studies, the VE used was a maze composed of several rooms
and corridors. In the first study,4 32 volunteers participated.
A joystick was used to navigate inside a CAVE-like system.
TCD was used to monitor brain activity during the different
navigation conditions (self-guided with joystick vs. automatic
navigation). Results showed that the variations in BFV in left
hemisphere arteries that occurred in the self-guided naviga-
tion condition were significantly higher than in the automatic
navigation, indicating a greater increment in brain activity in
the left hemisphere during the first condition. Presence
measured by means of questionnaires was also higher in the
self-guided navigation, so it could be one of the factors

influencing the degree of brain activity during VE exposure.
In the second study,5 different immersion (CAVE-like vs.
single-screen projection) and navigation conditions were
considered. Data from 42 volunteers were analyzed. Gen-
eralized changes and variations in brain activity were also
found between the different experimental conditions.

Conclusions and Discussion

TCD is a tool that can be easily used to monitor brain activity
during the VR experience in clinical therapy. Its main ad-
vantage is that it provides a high temporal resolution that
makes it possible to monitor fast changes in BFV values
caused by neural activity. The works in our group4,5 are the
first to use TCD in combination with VR. These studies show
that it is possible to obtain reliable TCD signals during ex-
posure to VE. The use of TCD may help therapists to have
reliable information about the brain activity of their patients
and correlate its changes with specific events.
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Introduction

Online processing tasks, such as priming paradigms, are
ideally suited to assess modifications of cognitive processing
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associated with normal ageing and early dementia. In fact,
priming is largely based on automatic processes that enable
bypass of execution deficits, such as slowed motor response,
proper to healthy older people and patients suffering from
cognitive deterioration. Semantic priming is the facilitation
induced by a prior activation of items semantically related to
the target, and it results in faster responses to the target if
compared to a baseline condition (without any semantic cue).
In gender priming, the facilitation is due to the gender
agreement between the prime and the target. Gender priming
is considered a particular type of syntactic priming. Semantic
and syntactic priming have been studied on young people by
Bentrovato et al.,1 who found a large, (possibly) additive fa-
cilitation effect of both gender and semantics. These results
were taken to indicate that healthy participants could take
advantage of both sources of information with no significant
interference when they are discordant. The same procedure
has been applied in a sample of patients with Alzheimer
disease (AD) compared with a sample of normal ageing
participants.2 Researchers found effects of facilitation due to
the concomitant congruence of both gender and semantics in
both the groups; in contrast, a striking difference between
controls and patients was discovered when both information
sources (semantic and gender prime) were discordant. In this
case, an interference effect appeared, suggesting that AD
patients could feel the effect of difficulties in inhibiting irrel-
evant information. The present study aimed to test gender
and semantic priming in a sample of patients suffering from
different variants of frontotemporal dementia, a degenerative
disease in which language processes could be affected at
different stages.

Methods

Twenty-four patients with diagnosis of frontotemporal de-
mentia, who received a complete neurological and neu-
ropsychological evaluation, entered this study. The test used
was the Italian Word Reading Test,2 which features brief,
two-sentence stimuli, orally presented, with a visually pre-
sented target word. Auditory sentences provide the semantic
and gender context and represent the primes. The sentence
context ends with an article that provides gender cue and
precedes the target word. Different priming conditions were
created to manipulate semantic and gender agreement: se-
mantic concordance=discordance (S$=S#) between the au-
ditory context and the target word establishes the semantic

priming relationship; gender agreement=disagreement
(G$=G#) between the article and the target word gives rise to
gender priming conditions. Experimental protocol thus
comprised a 2&2 (S$=S#&G$=G#) design and an additional
neutral condition that served as baseline, without any se-
mantic or gender cue (NN). Table 1 illustrates examples of the
sentences used in each condition.

Participants were seated in front of a computer screen,
wearing headphones with a microphone that was connected
to the sound amplifier port of the computer. Response times
were collected in milliseconds through the Carnegie Mellon
Button Box, a measuring device including a voice key with an
external time crystal and 1-ms resolution, designed for use
with a Macintosh computer. Experimental design was im-
plemented on Psyscope.

Participants were instructed to listen carefully to the au-
ditory sentence context, looking at the fixation point ($$) on
the screen and, when the sentence was halted, to read as
quickly as possible the word that appeared in the place of the
fixation point.

Results

In order to assess the effect of gender and semantic con-
gruence, a 2&2 within-participants ANOVA was conducted.
The results indicated an effect of gender, F(1, 23)! 5.608,
p! 0.023, and semantics, F(1, 23)! 14.567, p! 0.001; while
the interaction gender by semantics was not significant, F(1,
23)! 3.810, p! 0.063. At this point, it was important to de-
termine the direction of priming; to do that, we compared
reaction times of each condition with the ones of the neutral
baseline. Four independent samples t tests were conducted: a
significant facilitation was observed for the G$=S$ condi-
tion, t(23)! 3.706, p! 0.001; no other condition reached sig-
nificance, even if G#=S$ and G#=S# showed a trend close to
significance in opposite effect direction (respectively, facili-
tation and interference), G#=S$: t(23)! 1.913, p! 0.068;
G#=S#: t(23)!#1.900, p! 0.069.

Conclusion

The present findings indicate that frontotemporal patients
behave similarly to AD patients regarding language proces-
sing: in both groups, a significant facilitation due to con-
comitant congruence of gender and semantics was found. The
lack of interference effect in frontotemporal dementia when
there is a complete incongruence (G#=S#) contradicts one of

Table 1. Examples of Prime-Target Pairs for Each Condition

Prime Target Prime Condition

Quando vado a letto prima
di addormentarmi leggo sempre
(When I go to bed before
falling asleep, I always read)

UN (masc)
UN (masc)
UNA (fem)
UNA (fem)

LIBRO (book)
TOPO (mouse)
LIBRO (book)
TOPO (mouse)

Per questo mia mamma mi
ha regalato una collezione
di romanzi gialli

G$S$
G$S#
G#S$
G#S#

Silvia ha fatto un test in inglese:
doveva ripetere (Silvia took a test
in English: she had to repeat)

LIBRO (book) Per 5 volte. L’insegnante ha
detto che è l’unico modo
per migliorare la pronuncia
(Five times. The teacher said that
was the only way to improve
her pronunciation)

NN
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the main features of frontal lobe disease: the difficulty to in-
hibit irrelevant information. This result could be explained by
the small sample size.
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Introduction

Generalized anxiety disorder (GAD) is a psychiatric disorder
characterized by a constant and unspecific anxiety that in-
terferes with daily life activities. Its high prevalence in the
general population and the severe limitations it causes point
out the need to find new, efficient strategies to treat it. To-
gether with the cognitive-behavioral treatments, relaxation
represents a useful approach for the treatment of GAD, but it
has the limitation of being hard to learn.1–3 Traditionally,
relaxation techniques are verbally taught by a therapist or
recorded on an audiotape, while recently a series of CDs of
calming music have been used to help individuals to relax
themselves, showing positive effects on anxiety reduction by
achieving psychological benefits including distraction and
sense of control over symptoms. These CDs strengthened the
positive effect of calm and sedative music with relaxation
techniques to achieve enhanced effects. To increase effec-
tiveness, commercial relaxation DVDs also integrated visual
stimuli. In this approach, the visual representation of the
scenario supports the process of relaxation, creating an iso-
lated context in which the viewer can stay.

Virtual Reality and Biofeedback

In our protocol, virtual reality (VR) is used to facilitate re-
laxation processes in stressed or anxious participants by vi-
sually presenting a relaxing environment (an island or a lake).

The advantage of VR compared to relaxing CDs or DVDs is
its ability to induce a sense of presence in the users (presence
is defined as the ‘‘feeling of being in a world that exists out-
side of the self’’4–6). The visual presentation of a virtual calm
scenario can facilitate patients’ practice and mastery of re-
laxation, making the experience more vivid and real than one
that most participants can create using their own imagination
and memory, and triggering a broad empowerment process
within the experience induced by a high sense of presence.7,8

Using a biofeedback biomonitoring system (galvanic skin
response, heart rate, thermal), the participant is made aware
of his or her reactions through the modification of some fea-
tures of the VR environment in real time. Using mental ex-
ercises, the user learns to control these physiological
parameters and, using the feedback provided by the virtual
environment, can gauge his or her success.

Controlled Trial

To test the efficacy of the proposed approach, we will set up a
randomized, controlled trial.9 The study will include three
groups of 15 participants each (for a total of 45 participants):
(a) the VR group, (b) the non-VR group, and (c) the waiting
list (WL) group. Those in the VR group will be taught to relax
using a VR relaxing environment and audiovisual mobile
narratives; those in the non-VR group will be taught to relax
using the same relaxing narratives proposed to the VR group
but without the VR support, and those in the WL group will
not receive any kind of relaxation training. Psychometric and
psychophysiological outcomes will serve as quantitative de-
pendent variables, while subjective reports of participants
will be used as qualitative dependent variables.
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‘‘Interreality’’ is a personalized immersive e-therapy whose
main novelty is a hybrid, closed-loop empowering experience
bridging physical and virtual worlds. The main feature of
interreality is a twofold link between the virtual and the real
world: (a) behavior in the physical world influences the ex-
perience in the virtual one; (b) behavior in the virtual world
influences the experience in the real one. This is achieved
through (a) 3D shared virtual worlds: role-playing experi-
ences in which one or more users interact with one another
within a 3D world; (b) bio and activity sensors (from the real
to the virtual world): they are used to track the emotion-
al=health=activity status of the user and to influence his or her
experience in the virtual world (aspect, activity and access);
(c) mobile Internet appliances (from the virtual to the real
one): in interreality, the social and individual user activity in
the virtual world has a direct link with the user’s life through
a mobile phone=digital assistant. The different technologies
involved in the interreality vision and its clinical rationale are
addressed and discussed.
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At CT 2007, we presented NeuroVR (http:==www.neurovr
.org), a free virtual reality platform based on open source
software. The software allows nonexpert users to adapt the
content of 14 predesigned virtual environments to the specific
needs of the clinical or experimental setting. Following the
feedback of the 700 users who downloaded the first version,
we developed a new version, NeuroVR 1.5, that improves the
possibility for the therapist to enhance the patient’s feeling of
familiarity and intimacy with the virtual scene by using ex-
ternal sounds, photos, or videos. The key characteristics that
make NeuroVR suitable for most clinical applications are the
high level of control of the interaction with the tool and the
enriched experience provided to the patient. NeuroVR is used
in the assessment and treatment of obesity, alcohol abuse,

anxiety disorders, generalized anxiety disorders, and cogni-
tive rehabilitation.
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Introduction

War is perhaps one of the most challenging situations that a
human being can experience. The physical, emotional, cog-
nitive, and psychological demands of a combat environment
place enormous stress on even the best-prepared military
personnel. Such stressful experiences that commonly occur in
warfighting environments have a considerable likelihood for
producing significant numbers of returning soldiers at risk
for developing PTSD. Before the availability of virtual reality
(VR) therapy applications, the existing standard of care for
PTSD was imaginal exposure therapy. Such treatment typi-
cally involves the graded and repeated imaginal reliving of
the traumatic event within the therapeutic setting. This ap-
proach is believed to provide a low-threat context in which
the patient can begin to therapeutically process the emotions
that are relevant to the traumatic event as well as decondition
the learning cycle of the disorder via a habituation=extinction
process. While the efficacy of imaginal exposure has been
established in multiple studies with diverse trauma popula-
tions,1–3 many patients are unwilling or unable to effectively
visualize the traumatic event. In fact, avoidance of reminders
of the trauma is inherent in PTSD and is one of the cardinal
symptoms of the disorder. To address this problem, re-
searchers have recently turned to the use of VR to deliver
exposure therapy by immersing patients in simulations of
trauma-relevant environments that allow for precise control
of stimulus conditions. This idea has been supported by three
studies in which participants with PTSD were unresponsive
to previous imaginal exposure treatments but responded
successfully to virtual reality exposure therapy (VRET).2,4,5

Based on this success, we developed a ‘‘Virtual Iraq’’ simu-
lation and have completed an open clinical trial to evaluate its
efficacy for the treatment of PTSD in military personnel re-
turning from Iraq.

Methods

The Virtual Iraq treatment environment has been detailed in
previous papers.6,7 The Office of Naval Research funded the
initial system development of Virtual Iraq and an open
clinical trial to evaluate the feasibility of using VRET with
active-duty participants. The current study participants were
recently redeployed from Iraq and had engaged in previous
PTSD treatments (e.g., group counseling, selective serotonin
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reuptake inhibitors) without benefit. The standard treatment
protocol consisted of twice weekly, 90- to 120- minute ses-
sions over 5 weeks that also included physiological moni-
toring (heart rate, galvanic skin response, and respiration) as
part of the data collection. The VRET exposure exercises fol-
lowed the principles of graded behavioral exposure, and the
pace was individualized and patient-driven. The clinical
measures used were the PTSD Checklist–Military Version
(PCL-M), Beck Anxiety Inventory (BAI), and Patient Health
Questionnaire–Depression (PHQ-9).

Results

Initial analyses of our first 20 treatment completers (19 male, 1
female; mean age! 28.1) indicated positive clinical outcomes.
For this sample, mean pre- and post-PCL-M scores decreased;
mean (SD) values went from 54.4 (9.7) to 35.6 (17.38). Paired
pre– and post–t test analysis showed these differences to be
significant, t! 5.99, df! 19, p< 0.001. Correcting for the PCL-
M no-symptom baseline of 17 indicated a 50% decrease in
symptoms, and 16 of the 20 completers no longer met DSM
criteria for PTSD at posttreatment. For this same group, mean
BAI scores significantly decreased 33% from 18.6 (9.5) to 11.9
(13.6), t! 3.37, df! 19, p> 0.003, and mean PHQ-9 (depres-
sion) scores decreased nearly 50% from 13.3 (5.4) to 7.15 (6.7),
t! 3.68, df! 19, p< 0.002. The average number of sessions for
this sample was just under 11.

Conclusions and Novelty

Results from uncontrolled open clinical trials are difficult to
generalize from, and we are cautious not to make excessive
claims based on these early results. However, using accepted
diagnostic measures, 80% of the treatment completers in this
VRET sample showed both statistically and clinically mean-
ingful reductions in PTSD, anxiety, and depression symp-
toms, and anecdotal evidence from participant reports
suggested that they saw improvements in their everyday life
situations. These improvements were also maintained at
3-month posttreatment follow-up. Based on this initial open
clinical trial, we are encouraged by these early successes and
continue to gather feedback from participants regarding the
therapy and the Virtual Iraq environment. We will present
the data from this completed open trial and will detail an
overview of results from some of the 28 clinical sites using
Virtual Iraq. We will also present some recent novel advances
in computational delivery systems, interface devices, and
displays that are now evolving the Virtual Iraq and new
Virtual Afghanistan applications to provide better access,
usability, and clinical impact.
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Introduction

Delivering psychotherapy via videoconference is proven to
significantly increase the accessibility validated treatments
for anxiety disorders and is effective.1–3 Many studies also
suggest that the working alliance is an important factor in the
effectiveness of psychotherapy. However, the role played by
the working alliance remains unclear in telepsychotherapy.
For example, Bouchard et al.1 compared the effectiveness of
cognitive-behavior therapy (CBT) for panic disorder with
agoraphobia (PDA) when the therapy is delivered either face
to face or by videoconference. Results show that the treatment
was effective in reducing symptoms related to PDA in both
conditions but also suggested that a very strong therapeutic
alliance can develop over videoconference as early as the first
therapy session. It is almost surprising to find a very strong
therapeutic alliance in mediated psychotherapy. Several hy-
potheses can be formulated to explain why the alliance is as
strong as in face-to-face therapy. Due to the mediated nature
of the communication, therapists’ and clients’ behavior may
differ from face-to-face therapy. The feeling of presence, or
telepresence, may also play a role. Presence is defined as ‘‘the
subjective experience of being in one place or environment,
even when one is physically situated in another.’’ In a tele-
psychotherapeutic context, presence refers to the impression
of really being in therapy rather than being in a physically
different location. To explore further the behaviors of thera-
pists and clients in telepsychotherapy, Lefebvre and Bou-
chard developed a rating scale assessing the impact of
behaviors and attitudes on therapeutic alliance. The present
study aims to assess how attitudes and behaviors of both the
therapist and the client influence the quality of therapeutic
alliance in videoconference-based CBT treatment for PDA.
Telepresence is expected to play a significant contribution in
this relationship.
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Method

Fifty-five CBT telepsychotherapy sessions for the treatment of
PDA were videotaped. CBT was delivered once a week for 12
consecutive weeks by trained therapists. Available video-
taped sessions recorded on sessions 1, 5, or 12 were rated. All
participants (N! 35) were diagnosed with PDA using DSM-
IV criteria. An independent clinician assessed the therapists’
and clients’ attitudes and behaviors with the Behavior and
Attitudes Enhancing Working Alliance rating scale (BAE-
WA).4 The research version of the instrument had 38 items,
but factor analyses led to a reduced version of 25 items;
11 items were related to therapists’ behaviors and attitudes, 10
items were related to clients’ behaviors and attitudes, and 5
items assessed the therapy session; all rated on a 0 to 10 scale.
The client’s perception of the working alliance between the
participant and the therapist was assessed with the Working
Alliance Inventory (WAI). It yields total alliance score as well
as three subscales: agreement on in-sessions tasks, agreement
on treatment goals, and the development of a mutual bond
(therapeutic relationship). Only the total score was retained
for this study, although similar results were foundwhen using
only the bond subscale. The WAI was administered only after
the first, fifth, and last (12th) therapy session. To measure
telepresence, the Telepresence in Videoconference Scale was
completed by all participants following each therapy session.
This validated instrument has eight items measured on a 1 to
100 scale (Cronbach’s a! 0.84). See Figure 1.

Results

Descriptive statistics (mean, standard deviation) on each
measure are (a) WAI! 228.04 (17.65); BAEWA (thera-
pist)! 7.27(0.54); BAEWA (client)! 7.65(0.75); and tele-
presence! 68.08 (18.64). The correlation between theWAI and
both subscales of the BAEWAwere not significant (r< 0.17,ns).
This unexpected result might be explained by the existence of a
moderating variable. Indeed, in a multiple regression analysis,
telepresence was the only significant predictor of the WAI
(r! 0.48, p< 0.001), while both BAEWA correlated with tele-
presence but did not contribute significantly to the prediction
of WAI scores. The role of telepresence was submitted to So-
bel’s test of mediation. The statistical analysis revealed that
telepresence significantly mediates the relationship between
clients’ behavior and working alliance (Sobel’s test! 4.37,
Z! 2.27, p< 0.05). Presence did not mediate the role of thera-
pists’ behavior (Sobel’s test! 2.84, Z! 1.19, ns). Testing with
bootstrapping did not change the results.

Discussion

In summary, the clients’ attitudes and behaviors did influence
the level of telepresence, which predicts the working alliance.

These results provide some support for the proposition by
Bouchard et al.2 that telepresence could be involved in the
communication between the therapist and the client. These
data also expand the findings by Bouchard et al. that presence
significantly predicts the strength of the therapeutic bond
over and above symptoms’ severity and individual differ-
ences in immersive tendencies. The next step will be to use the
BAEWA and compare psychotherapy conducted in video-
conference and face to face to test if the working alliance is not
that strong in telepsychotherapy because therapists are
overcompensating with strategies that boost the working al-
liance.
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Introduction

Brain-computer interfaces (BCIs) use the electrical activity of
the brain recorded during specific mental activities to control
an external device. Some BCIs are based on the individual’s
capacity to control some feature of electroencephalographic
(EEG) activity. To this end, it is necessary to follow a suitable
training and to provide some type of visual feedback allow-
ing individuals to see their progress. In order to improve the
effectiveness of the training process, feedback needs to be
attractive, thus motivating people to control their EEG sig-
nals. The purpose of this study is to continue the work de-
veloped in previous research1 in which participants were
trained using a BCI system based on virtual reality tech-
niques, such as controlling a car to avoid puddles. The ob-
tained results showed how participants were motivated
throughout the feedback period to control the car’s move-
ment to avoid the puddle, achieving a good EEG control.
However, a worsening of this control was noticed during the
last second of feedback, probably because participants did
not make an effort when they realized the puddle was almost
behind them. With the purpose of improving the EEG control

Working alliance
in therapy

Patient’s behavior
in therapy

Telepresence

.37 .48

.13

FIG. 1. Graphical illustration of the meditational role of
telepresence.
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during this period, different obstacles are incorporated at the
end of the puddle.2

Method

Eighteen naı̈ve participants participated in this study. A
group of 8 (group 1) was trained using the feedback based on
the puddle and another group of 10 (group 2) using the
feedback based on the puddle and obstacles, specifically
walls and ramps. The training was carried out discriminating
between two mental tasks: mental relaxation and imagined
right-hand movements. The training protocol consisted of
seven sessions, two without feedback and five with feedback.
During each session, participants were instructed to carry out
160 trials of 8 seconds each. At 4.25 seconds and for 3.75
seconds, the puddle was situated beside the car, starting the
feedback period when participants were to control the
movement of the car to the left or right, according to the
mental task, to avoid the obstacles. Signal processing in-
cluded EEG feature extraction (band power) and classifica-
tion (based on linear discriminant analysis).

Results

For each session, an error time course was computed with a
10 times 10-fold cross validation of a linear discriminant, for
each time point t! 500ms (more detail in Ron-Angevin and
Dı́az-Estrella1). To obtain comparative results, the average
between the error rates of all sessions with feedback was
obtained, as shown in Figure 1 (only participants whose av-
erage error curves during feedback period were below error
of 45% were considered).

Curves show how error rates worsen during the last sec-
ond of feedback (7–8 s) when participants had to avoid only
the puddle (group 1), while the presence of an obstacle lo-
cated at the end of it seems to help participants to maintain
control of the EEG signals until the end of the feedback period
(group 2).

Conclusion

The results suggest it is possible to improve EEG control by
presenting feedbacks the effects of which are more immersive
and motivating.

Novelty

In BCI systems, training must be as easy and attractive as
possible. Changing the feedback presentation makes it pos-
sible to modify the behavior of a participant and, in turn, his
or her capacity to control the EEG signals.
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Introduction

Approximately 9.5% of the U.S. adult population has a mood
disorder.1 Stress-related medical disorders such as cardio-
vascular disease and diabetes are major causes of disability
and death in the United States.2 Cost-effective preventive
interventions that improve mood, decrease stress, and are
self-motivating are in immediate need. Casual video games
(CVGs) are games considered fun, quick to access, easy to
learn, and require no previous special video game skills, ex-
pertise, or regular time commitment to play.3 CVGs are ex-
tremely popular with estimates that they are now a $55 billion
per year industry.4 When surveyed, CVG players often in-
dicated they played to reduce stress and improve their mood.
To test this hypothesis, we measured changes in electroen-
cephalogram (EEG), heart rate variability (HRV), and psy-
chological correlates before and after video game play and
compared the results to a control group. The level of signifi-
cance was set at p< 0.05.

Methods

The purpose of the study was to determine whether playing a
specific CVG called Bejeweled II (BJW II) could improve
mood and=or decrease stress. Bejeweled II (BJW II) is a
matching, sequencing game where participants string to-
gether like jewels for points. In this study, we tested the hy-
pothesis that playing Bejeweled II would produce
physiological and psychological changes consistent with in-
creased mood and decreased physical stress. Participants
(N! 69) were randomized into either a control group or BJW
II. Conditions for both groups were identical except instead of
playing video games, the control group was instructed to surf

4.5 5.55 6.56 7.57
Feedback period (s)

8
20

Subjects of group 1 
Subjects of group 2 

40

30

45

35

50

25

E
rr

or
 in

 %
 

4

FIG. 1. Average error rate of all sessions with feedback
during feedback period.
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the Internet looking for articles related to health and to put
them into a file on the computer desktop. Participants com-
pleted psychological assessments and then opened an enve-
lope that indicated their group assignment. Both BJW II play
and control Internet activity lasted 20 minutes.

Results

EEG monitoring was used to determine mood changes and
followed a standard protocol for collection of alpha brain
waves.5 It was hypothesized that playing CVGs would result
in decreases in left frontal alpha brain waves that would be
indicative of improved mood.6–8 Results outlined in Table 1
illustrate that playing BJW II did change brain waves toward
a more positive mood when compared to controls. Experi-
mental participants also reported a significant improvement
in mood on Profile of Mood States9 (POMS) assessment. The
pre- and postgame reductions in total disturbed mood com-
pared with the control group are presented in Table 1.
Changes in individual POMS variables were as follows: ten-
sion significantly decreased after BJW II ( p! 0.000) but did
not significantly differ from control; depression significantly
decreased pre– and post–BJW II ( p! 0.002) but also did not
significantly differ from control. Positive changes in anger,
vigor, emotional fatigue, and confusion were all significant
when compared with controls.

HRV reflects the state of sympathetic (stress, anxiety) or
parasympathetic (relaxation, calmness) activation in the

body.10 HRV is considered a marker of cardiac activity and is
of great interest to health care practitioners.11–13 Participants
who played BJW II experienced statistically significant de-
creases in autonomic nervous system activity with corre-
sponding increase in variables associated with positive
cognitive engagement. Results are presented in Table 2.

Discussion

This study demonstrated that playing BJW II changes EEG
brain wave activity consistent with enhanced mood. These
changes, along with the concurrent reports of improved
mood indicated by scores on psychological tests, support the
hypothesis that playing BJW II improves mood. Significant
changes in all HRV parameters were reported pre– and post–
BJW II. Cohen’s measure of effect size, or d,14 was used to
compare differences in HRV means in the BJW II and control
groups relative to an assumed common variance. Results
indicated very large changes pre– and post–BJW II, including
decreases in heart rate (d! 1.3), VLF (d! 1) and correspond-
ing increases in LFN (d! 1.6) and LF=HF ratio (d! 1.2). These
changes are consistent with a ‘‘more power with less effort’’
response also reported by researchers15 as TP and LFN in-
creases coupled with VLF activity decreases after the relaxa-
tion response and meditation exercises. The data supports the
theory that BJW II decreases physical stress and increases
efficiency in a manner similar to these self-regulation tech-
niques.

Table 1. POMS Variables

md se df p

Left alpha changes {Significantly differs from control p! 0.032
Control (n! 26) 0.985 1.5 30 0.503
Bejeweled II (n! 32) #3.3 1.3 31 0.014{

Reduction in disturbed mood {Significantly differs from control p! 0.009
Control (n! 31) #2.6 2.4 30 0.284
Bejeweled II (n! 38) #11.3 2.2 37 0.002{

Reduction in anger
Control (n! 31) #0.77 0.56 30 0.169
Bejeweled II (n! 38) #2.2 0.5 37 0.000{

Increases in vigor {Significantly differs from control p! 0.007
Control (n! 31) #1.4 0.80 30 0.080
Bejeweled II (n! 38) 1.5 0.72 37 0.037

Decreases in emotional fatigue Differs from control p! 0.053
Control (n! 31) #1.4 0.53 30 0.010
Bejeweled II (n! 38) #2.8 0.48 37 0.000{

Decreases in confusion {Significantly differs from control p! 0.000
Control (n! 26) 0.26 0.46 30 0.576
Bejeweled II (n! 32) #2.0 0.42 37 0.000{

Table 2. Heart Rate Variability Changes

Control (n! 30) md se Df p B II (n! 40) md se df p

HR #0.82 0.61 29 0.184 #1.6 0.53 39 0.003
TP 488 151 29 0.002 394 130 39 0.003
VLF #106 100 29 0.290 #198 87 39 0.024
LFN 1.8 2.7 29 0.521 5.8 2.4 39 0.015
HFN #1.7 2.7 29 0.533 #6.3 2.3 39 0.008
LF=HF #0.24 0.30 29 0.458 0.60 0.28 39 0.034
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The results of this study suggest a potentially important
role for the use of games like BJW II in physical and psy-
chological disorders such as diabetes and depression. Other
interventions with similar inherent characteristics like medi-
tation16,17 and card=board games18 have demonstrated posi-
tive stress reduction and mood elevating benefits when
prescribed in clinical populations. Thus, protocols with pre-
scriptive parameters need to be developed and tested against
disorders such as depression to determine the efficacy of such
an intervention in a clinical population. The methods used in
this study represent a much needed rubric to further under-
stand unique responses of humans while playing video
games, and this work provides new opportunities for re-
searchers and clinicians to develop tools for diagnosing and
treating various physical and mental disorders.
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Introduction

Approximately 700,000 Americans are affected by stroke
annually, costing an estimated $62 billion in 2008. At the age
of 55, the risk of having a stroke is one out of every six. This
risk doubles for every decade after 55. Once the Baby Boomer
generation starts turning 65 in 2011, the risk will exceed the
growth rate of the total population. More than 50% of stroke
victims suffer from impairment of the upper limb, hindering
their ability to carry out simple tasks such as dressing, picking
up objects, and preparing meals. Recent evidence shows that
intensive and repetitive rehabilitation, even a year after the
cerebrovascular accident (CVA), can improve patient func-
tionality. One challenge to all rehabilitation is that after an
initial period of recovery, patients prematurely plateau in
their recovery. Related challenges include limited rehabilita-
tion resources and low levels of interest and participation.
The Mixed Reality Rehabilitation System (MRRS) was de-
veloped to overcome these deficits in traditional therapy by
providing an interactive, engaging rehabilitation tool that
patients want to use. The MRRS has been used in two trials in
the context of physical and cognitive rehabilitation. In this
work, the implementation and protocol design as well as the
results of the trials done to date will be discussed.

Methods

CVA patients include those impaired after a stroke or trau-
matic brain injury (TBI); all could benefit from the system. A
recent RAND survey found that 19.5% (over 320,000) of ser-
vice members may have experienced at least a mild traumatic
brain injury (mTBI) while deployed. Multiple redeploy-
ments, unprecedented in this all-volunteer U.S. military, may
compound the risk for physical and psychological injuries,
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potentially resulting in more severe and chronic mental
health problems. Cognitive assessment for TBI as well as
assessment for stress injuries such as posttraumatic stress
disorder (PTSD) could be achieved in mixed reality by cap-
turing and analyzing a user’s reaction while experiencing the
environment. Mixed-reality scenarios were developed to in-
crease stroke patients’ rate of physical and cognitive recovery
and also increase their activities of daily living, enable at-
home physical therapy, relieve some of the burden of care-
givers, and decrease costs in lost productivity and hospital
length of stay. Therapy programs and protocols were devel-
oped within the context of the virtual worlds. Participants
were evaluated prior to being considered candidates for
MRRS. The therapist subjectively evaluates the patient’s
performance during a therapeutic activity while the MRRS
monitors the patient’s motion and evaluates the patient’s
performance relative to the prescribed motions and tasks.
Participants were immersed in interesting environments and
assigned entertaining and interactive tasks relevant to the
virtual environment while still addressing their physical and
cognitive therapeutic goals.

Results

Physiological measures were collected from all study partic-
ipants, displaying higher overall readings for heart rate, skin
conductance, and breaths per minute when comparing the
scenario readings to baseline. Fourteen participants were
enrolled in the cognitive rehabilitation study. Participants
ranged in age from 18 to 63 years. They varied in their ex-
perience and familiarity with video games and mixed reality.
The B-Alert EEG was used to acquire six channels of high-
quality electroencephalographic (EEG) signals 30 feet from
the computer data collection station, allowing for mobility.
Engagement, workload, and distraction levels of healthy
participants were measured while they performed tasks in
the mixed-reality environment. Distracters within the sce-
nario demonstrated affected performance from a cognitive
processing perspective.

Conclusions

Study results concluded that a uniform standard for devel-
oping software is required, as is a universal platform for de-
livering worlds. Given the amount of physiological data
collected during each scenario, it would be ideal to integrate
physiology into the MRRS such that the VR world and as-
sociated scenarios are dynamically controlled by the patient’s
physiology. Clinically, we aim to improve the ability to ob-
jectify presence and immersion. Additionally, it would be
ideal to individualize the virtual world for each patient.
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Introduction

The contribution of videogames to develop problem-solving
and collaborative skills has been studied profusely.1–4 In this
study, we follow Polya’s definition, which describes four
stages for problem solving: understanding the problem, de-
signing, carrying out, and evaluating the plan.1 Regarding
collaboration, principles of positive interdependence, com-
mon goals, role identification, participants’ assignments to a
group, and interaction were considered.3 This work presents
the results obtained from the realization of a series of learning
activities based on mobile serious games (MSGs) for the de-
velopment of problem-solving and collaborative skills in
Chilean eighth graders.

Methodology

The activities were developed in five public schools during 3
months and dealt with the subject of the evolution of species
in eighth-grade science classes. Students worked in teams of
four and had to collaborate to solve the problems presented
by the videogame Evolution. The data was obtained through
a survey applied to the 206 participating students and the 167
students from the control group. The survey contained a scale
of the students’ perception of problem-solving skills and a
separate scale dealing with collaborative skills. Each scale
was composed of several items considering a range from 1 to
5 points. The scores obtained were analyzed using mean
differences and the Student t test for independent samples.
Evolution is a real-time, mobile, strategy videogame in which
the players must solve the problem of maintaining and de-
veloping four biological classes, each with three distinct
species, within a variable and unknown environment. Players
must manipulate variables related to the preservation and
development of each species.

Results

At the end of the experience, the participating students were
more willing to work collaboratively than were students from

ABSTRACTS FROM CYBERTHERAPY 14 657



the control group. The mean score on the collaboration scale
for the experimental group was 3.86, while for the control
group it was 3.75. This difference is statistically significant
(Student’s t test! 2.06, p< 0.05). In addition, the analysis of
the five dimensions included in the scale (leadership, work
responsibility, work objective, tutor’s role, willingness to
work in a group) revealed that the differences between both
groups are significant in three of them: work responsibility, in
which the experimental group obtained 4.23 points, whereas
the control group obtained 4.07 points (Student’s t test! 2.48,
p< 0.05); work objectives, in which the experimental group
obtained 4.22, while the control group obtained 3.86 (Stu-
dent’s t test! 5.29, p< 0.05); and leadership, in which the
experimental group obtained 3.76 and the control group ob-
tained 3.95 (Student’s t test!#2.58, p< 0.05).

The problem-solving scale involved four dimensions: un-
derstanding the problem, designing, executing, and evaluat-
ing the strategy. The Student’s t test analysis showed
statistically significant differences in favor of the experimen-
tal group in the ‘‘plan execution’’ dimension, obtaining a
mean score of 3.9, while the control group obtained 3.71
(Student’s t test! 2.17, p< 0.05). On the global scale, the
participating students obtained a better score than their
nonparticipating classmates (3.91 and 3.79 points respec-
tively), although the differences were not statistically signif-
icant.

Conclusions

The results show that the methodology developed through
the use of MSG contributes to the development of collabo-
rative skills. The participants considered the work responsi-
bility as shared between members of the team to be especially
important, as well as focusing the work objectives not only on
completing the task but also on learning and recognition in
order to be able to express legitimate opinions. In problem
solving, the students who participated in the study had a
better perception than their nonparticipating classmates of
their own skills to execute their strategy. In executing their
plans, they examined the details more and were more careful
in making sure that the steps they made were correct.
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Introduction

Pain is a prevalent problem in modern society and has a
negative impact on psychological, physical, and social di-
mensions of quality of life. In the past, a major focus around
pain management has centered on pharmacologic strategies,
whereas the literature published during the last decade has
increasingly focused on nonpharmacologic interventions. In
recent years, virtual reality (VR) has become popular in
clinical research studies as an innovative distractor technique
for pain reduction. Rizzo and Kim1 defined VR as a nonin-
vasive simulation technology that allows a user to interact
with a computer-generated environment in the three di-
mensions of width, height, and depth. In a series of prelimi-
nary studies, Hoffman2–4 demonstrated that patients with
severe burns using VR reported large reductions in worst
pain, pain unpleasantness, and time spent thinking about
pain and reported having more fun and less anxiety during
various painful procedures. VR has also been used in differ-
ent clinical settings to reduce dental pain, prostate thermo-
surgery, cancer pain, cancer chemotherapy, and central
poststroke chronic pain. The objective of this systematic re-
view was to determine the level of scientific evidence for the
effectiveness of VR therapy on pain reduction in adults with
acute ('6 weeks clinical pain or thermal procedural pain) or
chronic (>12 weeks) pain stemming from various health
conditions or the treatment thereof.

Methods

An extensive review of the scientific literature was performed
by two of the investigators to identify published experimental
studies focused on the effectiveness of VR therapy as an in-
tervention for pain reduction in adults with acute or chronic
pain. The following databases were searched: MEDLINE
(PubMed) (1950–2008), EMBASE (1980–2008), Cochrane
Central Register of Controlled Clinical Trials and Cochrane
Database of Systematic Review (2008), Database of Abstracts
of Reviews of Effectiveness (DARE), PsycInfo (1966–2008),
CINAHL (1982–2008), Web of Science (1900–2008), Oxford
Pain Database, Proceedings of the World Congress on Pain
(1993–2008), AMED (Allied and Complementary Medicine
Database) (1985–2008), Scopus (2008), and OT Seeker (1996–
2008). These databases were searched using the following
key terms: virtual reality, virtual environment, virtual ther-
apy, computer-simulated environment, VR exposure, user-
computer interface, pain, and analgesia. Randomized and
quasi-randomized controlled trials, crossover studies, obser-
vational studies, pre- and post- studies, cohort studies, and
case-control studies were included. We examined the meth-
odological quality of RCTs using the Physiotherapy Evidence
Database (PEDro) Scale. PEDro results were interpreted using
Foley et al.’s quality assessment, where studies scoring 6 to 10
were considered methodologically ‘‘high,’’ 4 to 5 were con-
sidered ‘‘fair,’’ and 3 or less were considered ‘‘poor.’’ The level
of evidence of effectiveness was determined based on Sackett
but adapted to include PEDro ratings.
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Results

One hundred four studies were retrieved from the databases.
Four additional studies were obtained from an examination
of the reference lists of the retrieved studies. Forty-three
studies were excluded because they were repeated in differ-
ent databases. A further 23 studies were excluded because
they did not fit the inclusion criteria, and 15 because they
focused only on children. Thus, 27 studies, including 8 RCTs,
9 randomized crossover studies, 8 case studies, 1 study with
uncontrolled clinical series of cases, and 1 randomized mixed
factorial design were included. The studies were grouped
according to the type of VR used for the intervention: im-
mersive (18 studies) versus nonimmersive (9 studies) and
duration of pain: acute (25 studies) versus chronic (2 studies).
Pain intensity, pain unpleasantness, and time spent thinking
about pain were the most measured outcomes. The visual
analogue scale, graphic rating scale, and numerical rating
scale were the most common measures used to assess pain.
The most typical clinical populations included burn patients
undergoing wound care and patients undergoing dental
treatment. Most studies used immersive VR in comparison to
no VR distraction or in comparison to other distraction
therapies, such as movie distraction or hypnotic analgesia or
audio distraction, or in comparison to combination of VR plus
other techniques that included standard analgesic care plus
immersive VR distraction or standard care plus TV. Only a
small percentage of adults immersed in VR experienced side
effects such as nausea and motion sickness; most studies did
not report on adverse effects. There is strong (Level 1a) evi-
dence suggesting immersive VR pain distraction is an effec-
tive intervention for decreasing pain in adults experiencing
acute pain when compared to no distraction, to movie dis-
traction, or to either audio or visual distraction. Limited ev-
idence (Level 2a) indicates that immersive VR is also effective
compared to no therapy or conventional therapy for pain
relief in adults with chronic pain. Further, there is limited
(Level 2a) evidence suggesting that nonimmersive VR com-
pared to no VR or other distraction techniques, such as
watching a movie with 3D, 2D, or no glasses, has more
benefits for reducing chronic pain. Finally, no experimental
studies have investigated the effectiveness of nonimmersive
VR compared to conventional therapy or no therapy for
adults with chronic pain.

Discussion

This systematic review is the first to evaluate the evidence of
effectiveness of VR therapy for pain management. It was not
restricted to type of pain (acute or chronic), type of VR (im-
mersive or nonimmersive), gender differences, type of study,
and specific language. In addition, data was collected in a
systematic way within the framework of the Cochrane Col-
laboration that was expanded to include non-RCTs. The
number of studies investigating the impact of VR on chronic
pain is limited. This is unfortunate. Based on the existing
evidence, VR can be recommended as an effective interven-
tion through which patients appear able to immerse them-
selves in a virtual environment during procedural pain,
decrease their attention to painful stimuli, reduce the need for
analgesia, and improve their tolerance during painful pro-
cedures. These findings are encouraging given that VR

equipment is now widely available and requires minimal
technical knowledge for use.

The results of the present study suggest that immersive
VR, as a practical nonpharmacologic approach, has an ad-
vantage over no therapy or conventional therapy in the
management of pain in adults suffering either acute or
chronic pain. However, the current evidence of the effec-
tiveness of nonimmersive VR for pain management in indi-
viduals with chronic pain is limited and warrants further
study.
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Introduction

Auditory hallucination (AH) is a false or distorted hearing
perception with a compelling sense of its reality.1,2 AH easily
disturbs the thoughts and behavior of people with schizo-
phrenia. However, coping skills training with cognitive-
behavior therapy has limitations due to the absence of an
assistive tool for giving similar and relative stimuli in several
situations.3,4 Virtual reality (VR) can simulate real situations
as well as manipulate situations to provide unreal stimuli. In
this study, we propose a virtual AH exposure system using
VR techniques in which patients can experience weird or in-
appropriate sounds out of keeping with surroundings.

Methods

Five patients with schizophrenia were recruited. The Virtual
Hall consisted of a PC, head-mounted display, head tracker,
earphone, and a joystick.

VR scenarios consisted of four situations: errand to the
grocery store, packing for travel, having medical treatment at
hospital, and getting order and serving at fast-food store. The
concept of this simulator is to give inappropriate sound
stimuli during experience of the task. The virtual AH stimuli
contents have a command-like voice, which is synchronous to
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action voices or asynchronous to action voices during im-
mersion. The virtual AH stimuli were provided by two types
during each task. One stimuli related to the event and the
other related to every specific time interval in the virtual
environment.

Results

We investigated how the virtual AH stimuli could be per-
ceived by patients with schizophrenia. A brief interview was
conducted after the experiment by a psychiatrist. Three pa-
tients who were still suffering from their hallucination
showed sensitive and strong responses to the virtual AH
stimuli while performing tasks in the virtual environment. In
particular, they showed uneasiness, anxiousness, and strain
during asynchronous stimuli to action and negative voices.
They reported that it is very similar with their experiences in
real life. Two patients (who had recovered from the illness)
were almost not influenced by any voices because they were
performing the task by ignoring the virtual AH stimuli.

Conclusions

These preliminary results found that patients with schizo-
phrenia who have AH showed sensitive responses to the
virtual AH voices. Moreover, they showed hyper-uneasiness
and anxiousness to asynchronous stimuli to action and neg-
ative AH stimuli, similar to what they experience in real life.
Therefore, the proposed system could provide vivid and
suitable virtual AH to patients with schizophrenia. Follow-up
study is necessary for verifying the usefulness of exposing
people with schizophrenia to AH situations using this system.
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Brenda K. Wiederhold,c Giuseppe Riva,d

and Raymond A. Folena

aTripler Army Medical Center, Honolulu, Hawaii.
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Introduction

Anxiety (or ‘‘stress’’) is one of the most prevalent psycho-
physiological problems in the United States, costing the na-

tion up to $300 billion a year.1 Military personnel may also
experience stress because they tend to operate in very
stressful environments. Stressed individuals tend to tense
their muscles and breathe in a very shallow manner. A few
stress management techniques (SMTs) have been designed to
alleviate these psychophysiological reactions. Progressive
muscle relaxation (PMR) is designed to help individuals tense
and then relax their muscles in a progressive manner (head-
to-toe or toe-to-head). Similarly, controlled breathing (CB)
helps show individuals how to use their diaphragms when
breathing. Therefore, the purpose of this study was to test the
perception of cost- and time-effective SMT by military med-
ical personnel.

Method and Tools

This study’s sample consisted of 60 participants randomly
assigned and equally distributed to either an experimental
group (EG) or a control group (CG). As a screening method,
all participants answered both the Posttraumatic Stress Dis-
order Checklist for Military personnel (PCL-M) and the State-
Trait Anxiety Inventory (STAI). From Days 01 to 03, the
EG would look at a different (but equivalent) video of an
island zone (‘‘Dream Island’’) that contained an embedded
script explaining how to practice both PMR and CB. In the

FIG. 1. Participants watching the video in the morning.

FIG. 2. Participants during the focus group.
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mornings, this group would practice these techniques while
watching a video displayed on a screen (Fig. 1). During each
of those three nights, they would watch the same video
watched earlier in the day but via a portable play station.
Finally, on day 4, the CG answered questions as part of a
focus group (Fig. 2).

Results

Most of the sample (N! 60) was Caucasian (n! 43, 72%),
males (n! 39, 65%), under the age of 33 (n! 30, 60%), mar-
ried (n! 39, 65%), with at least one child (n! 34, 59%), mainly
officers (n! 36, 60%), in the regular army (n! 45, 75%) pre-
viously deployed (n! 31, 52%), and with previous experience
‘‘playing w=games, virtual reality, etc.’’ (n! 48, 80%). Per the
STAI and the PCL-M, this sample was similar to nonclinical
normative samples. During the focus groups, 21 participants
from the EG expressed feeling either the same or more re-
laxed while practicing the relaxation techniques. Sixteen of
them seemed to like the video experience more than just
written instructions about how to relax. Most of them seemed
to like the CB technique followed by those who liked the PMR
and those who liked both. Most liked the first video (which
included a rainbow), followed by those who liked the third
and those who liked the second. Finally, half of the sample
(n! 29) considered practicing these techniques after this
study.

Conclusion

The present studywas designed to investigate more about the
receptiveness of SMT by military service members. Despite a
potential psychological ‘‘denial’’ or ‘‘Army Strong’’ mentality,
the sample appreciated the importance of taking control of
their minds and bodies. Furthermore, most of them suggested
wanting to continue SMTs for years to come.
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Introduction

Recent years have seen a growing interest in the application
of motor imagery–based training, or ‘‘mental practice,’’ in
stroke rehabilitation. In this approach, patients mentally re-
hearse a movement with the goal of improving motor per-
formance. Brain imaging studies have shown that mental
practice with motor imagery may induce plastic changes in

the motor system similar to actual physical training.1 Sharma
et al. conceptualized motor imagery as a ‘‘backdoor’’ to ac-
cessing the motor system after a stroke because ‘‘it is not
dependent on residual functions yet still incorporates vol-
untary drive.2(p.1942) However, the use of mental practice with
patients with brain injury poses several issues. Patients may
find the mental simulation too overwhelming and difficult to
understand. Moreover, it is not a simple task to instruct the
patient to imagine movements using a first-person perspec-
tive (kinesthetic imagery), an approach that is believed to be
effective for training fine motor skills.3 A strategy that has
been proposed to support stroke patients in doing mental
practice involves the use of a virtual reality system, the VR-
Mirror.4 The VR-Mirror allows the patient to observe a 3D
model of the movement be retrained in order to facilitate its
mental simulation. In the present study, we extended this
strategy by integrating the use of music. We speculated that
music can enhance mental practice in two ways: (a) by pro-
viding the sequential and rhythmical patterns required to
perform the movements to be imagined and (b) by helping
patients to relax and experience positive emotional states
during the exercises.

Methods and Participants

Two participants, both with hemiplegic cerebrovascular ac-
cident (CVA), participated in the study. Patient TG (male, age
68, right handed, 24 months post-CVA) had suffered a left-
hemisphere lesion resulting in a chronic hemiplegia of the
right arm. Patient LS (male, age 39, right handed, 24 months
post-CVA) had suffered a right-hemisphere lesion resulting
in a chronic hemiplegia of the left arm.

Procedure

Neuropsychological assessment included the evaluation of
communication and cognitive skills, memory, attention, and
visuospatial and executive functions. Imagery ability was
assessed through the Vividness of Visual Imagery Ques-
tionnaire (VVIQ) and Vividness of Movement Imagery
Questionnaire (VMIQ).5,6 The Montreal Battery Test of Eva-
luation of Amusia7 was used to exclude music disorders. The
treatment protocol consisted of 3 weekly hospital sessions for
4 consecutive weeks. In each therapeutic session, patients
observed the virtual movements displayed on the VR Mirror
while listening to music segments, which were previously
selected by participants in accordance with their music pref-
erences. Then, patients were asked to imagine the movement
observed on the VR Mirror with the accompanying music
tracks. In parallel to hospital treatment, patients performed
mental exercises at home with the support of a DVD, storing
audio=video clips of the rehabilitation exercises. Home exer-
cises were executed on a daily basis.

Results

Primary pretreatment and posttreatment measures included
the Action Research Arm Test (ARAT)8 and Fugl-Meyer
Upper Extremity Assessment Scale.9 Pre- and posttreatment
and follow-up scores are reported in Table 1. After 4 weeks of
treatment, we observed a sensible improvement in motor
function for patient TG and a moderate, albeit notable im-
provement in patient LS.
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Patients reported that music had helped them in imagining
movements, particularly when they exercised alone at home.
Further, both patients reported reduced stress and anxiety
and increased motivation during rehabilitation exercises.
These preliminary findings suggest the feasibility and po-
tential value of combining music and virtual reality to facil-
itate mental practice in stroke rehabilitation.
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Introduction

Stroke disease impairs the motor functions of survivors, and
it is estimated that 50% to 75% of individuals who experi-
enced a stroke have persistent impairment of the affected
upper limb (UL). Rehabilitation intervention is a critical part
of the recovery, and one of the interventions showing
promises is virtual reality (VR). Current evidence on the ef-
fectiveness of using VR in the rehabilitation of the UL in pa-
tients with stroke is limited.1 Before recommending VR for
use in clinical practice, it is important to understand the ev-
idence regarding its effectiveness. In this case report, the aim
was to train the upper extremities of a stroke patient in VR
and to quantitatively evaluate performances in the real
world. The authors’ acknowledge this is the first study inte-
grating VR rehabilitation and quantitative biomechanical
evaluation.

Materials and Methods

BA, a 35-year-old man, had a left ischemic stroke with con-
sequences (hemiparesis) on the right limbs. He presented
preserved cognitive functions, ability to stay in standing po-
sition without any assistive device, ability to perform pos-
tural transfers, and spastic muscle hypertone on the right
upper limb.

The treatment consisted of 1 daily session, 5 days a week,
for 4 consecutive weeks. Each therapeutic session included 30
minutes of standard therapeutic physiotherapy plus 30 min-
utes of selective treatment for the upper limb: the patient was
asked to grasp and throw virtual targets (Fig. 1) that ap-
peared randomly on the computer screen using P5 virtual
glove (Essential Reality, U.S.).

Validated clinical scales and quantitative analysis were
preformed before and after treatment. The latter was assessed
during a reaching task according to Menegoni,2 using kine-
matic parameters to characterize the functional limitation of
the paretic arm.

Results

Concerning the kinematic analysis of the paretic arm, we
found a diminished time of movement execution (#11%),

Table 1. FMA-UE and ARAT Scores

Patient Scale Baseline 4 weeks
Follow-up
(12 weeks) %

TG FMA-UE 31 42 43 17
ARAT 32 40 43 13

LS FMA-UE 12 14 16 3
ARAT 1 4 4 5

FMA-UE, Fugl-Meyer Assessment Scale–Upper Extremity; ARAT,
Action Research Arm Test.

FIG. 1. VR treatment unit.
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more pronounced in the last part of reaching (#20,8%), to-
gether with accuracy improvement: less finger excursions
(#10%) and more precision ($13%) in target localization.
Clinical scales confirmed improvements: Medical Research
Council (MRC) of fingers (pre: 4; post: 5), Motor Evaluation
Scale for Upper Extremity in Stroke (MESUPES) orientation
part (pre: 2=6; post: 3=6), and 9-hole peg test (NHPT, pre: 25 s;
post: 21 s). No significant changes were recorded in Motricity
Index and Frenchay Arm Test.

Conclusion

The VR treatment was successfully tolerated by the partici-
pant, which improved his performances not only in the VR
but also in the real world. Improvements suggested by clin-
ical scales are confirmed by the quantitative kinematic anal-
ysis, which represents a valuable and sensitive tool to detail
different aspects of improvements. The VR training could
represent a valuable tool to complete the traditional rehabil-
itation provided by the physical therapist.
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Introduction

Electroencephalogram (EEG) neurofeedback (NF) training
has been successful in enhancing performance of artists and
athletes1,2 and also in clinical applications.3 However, the
efficiency of various content used as a reward in NF has re-
ceived little attention. We present an experiment that is spe-
cifically designed to test whether ecologically valid, life-sized
visual stimuli and spatial sound can enhance the efficiency of
NF training (SMR, sensorimotor rhythm training). Such
highly immersive stimuli have been shown to induce high
levels of presence.4 As a reward paradigm, we use illusory
self-motion in VR, which also has been shown to be an im-
portant enhancer of user presence in VR.5

Methods

Each participant from both the low and high immersion
groups (N! 8 each group) is exposed to 8 to 10 experimental
sessions of approximately 40 minutes’ duration (21min
overall training time, 3-min trials). During the NF training,
users are rewarded by movement on a predetermined path in
the virtual environment of the eXperience Induction Machine
(XIM; Fig. 1). The self-motion reward will be contingent on
meeting the power threshold in three EEG frequency bands:
SMR (12–15Hz), theta (4–11), and beta (19–30); see Kropotov
et al.3 for processing and NF training protocol details.

Results

We use a number of measures to evaluate the increase in NF
performance: pre- and post-experimental quantitative EEG
(qEEG) for two relaxation conditions (eyes closed, eyes open)
and measurements of ERPs (visual continuous performance);
learning curves for entraining of SMR band power and its
time over the threshold for each sessions; attention perfor-
mance tasks in Flanker and nonverbal Stroop tasks; and
questionnaires of subjective experience.

FIG. 1. Left panel: Technical infrastructure of the eXperience Induction Machine (XIM) indicating the main components. The
space covers an area of 5.5&5.5m and is equipped with a number of sensors and effectors, including 16 speakers. The space is
surrounded by three projection screens (2.25m&5m). Right panel: Neurofeedback participant navigating in the virtual forest.
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Conclusions

This study will provide a systematic assessment of the in-
fluence of spatial presence and immersion factors on NF
training. The results should provide important insights for
future NF training systems based on VR or mixed reality
systems.
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Introduction

In recent years, the topic of emotion regulation has garnered
significant interest across a variety of fields in the behavioral
sciences. According to Murphy,1 we consider that a combi-
nation of emotional management techniques can produce
more significant outcomes than did single-strategy programs.
For this reason, we decided to propose an integration of three
approaches to cope with stress and improve emotional
management from different points of view: emotion focused
therapy (EFT)2; behavioral therapy, in particular relaxation3,4;
and rational emotive therapy.5 In particular, we decided to
use two different media (video and audio) to support the
relaxation process. A mediated experience may evoke the
same perceptual reactions and emotions as a real one and, as
investigated in a recent study,6 authors concluded that people
might learn relaxation strategies within controllable mediated
experiences.

Method

To verify the efficacy of the 6-session emotional management
protocol, we carried out a controlled trial, fixing the ‘‘media
content’’ (the integration of different relaxation techniques)

and manipulating the ‘‘media form’’ dimension (two medi-
ated experiences: audio and video). We recruited 36 partici-
pants from the principal Universities of Milan (M! 24.89;
SD! 5.19), selected with a cutoff level of stress.

The assessment to identify the affective state and the sense
of presence of the participants combined several question-
naires and physiological parameters: the MSP (Mesure du
Stress Psychologyque) Questionnaire; the PS (Perceived
Stress) Questionnaire; the State-Trait Anxiety Inventory; the
Visual Analogue Scale (VAS); and the ITC–Sense of Presence
Inventory (ITC-SOPI).

Results

Results confirmed the efficacy of videotape and audiotape as
effective media that produce the expected emotional state.
Although the results obtained confirmed the efficacy of the
proposed protocol, we did not find a lot of significant dif-
ferences between groups. This result could be ascribed to the
complexity of the protocol that involved different aspects.

The regression analyses showed that predictions exist be-
tween presence factors and the emotional changes obtained
during the guided sessions. In particular, the sense of pres-
ence perceived by the participants in the video condition is a
good predictor of anxiety state reduction and the relaxation
state increase.

Conclusion

The results obtained are very encouraging. The protocol
supported bymediated experiences appears to be effective. In
addition, we can state that a relation exists between presence
and treatment outcomes. Due to the limitation of the small
sample, the results should be interpreted with caution until
they are replicated. However, the good findings coming from
the previous works and from this one encourage us to open
the doors to new applications of mediated experiences, such
as promoting positive emotions and well-being.

References

1. Murphy LR. Stress management in work settings: a critical
review of the health effects. American Journal of Health
Promotion 1996; 11:112–35.

2. Greenberg LS. Emotion-focused therapy. Clinical Psychology
& Psychotherapy 2004; 11:3–16.

3. Jacobson E. (1929=1938) Progressive relaxation. Chicago: Uni-
versity of Chicago Press.

4. Schultz JH, Luthe W. (1969) Authogenic training. New York:
Grune&Stratton.

5. Ellis A. (1962) Reason and emotion in psychotherapy. Secaucus,
NJ: Citadel Press.

6. Villani D, Riva F, Riva G. New technologies for relaxation: the
role of presence. International Journal of Stress Management
2007; 14:260–74.

Benefit from Active Exploration on the Transfer
of Spatial Knowledge: Impact of the Visual Richness

of Interface

Gregory Wallet, Hélène Sauzéon, Prashant Arvind Pala,
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Introduction

Spatial cognition is the cognitive processes associated with
the development of a comprehensive understanding of a 3D
environment and the utilization of that knowledge for vari-
ous purposes. The use of virtual reality (VR) as tool in the area
of spatial cognition raises the question of the quality of
learning transfer from a virtual to a real environment. It is
first necessary to determine, with healthy participants, the
cognitive aids that improve the quality of transfer and the
conditions required, especially since VR can be used as ef-
fective tool in cognitive rehabilitation.1

Several studies indicate that spatial knowledge transfer
from virtual to real environments is possible.2,3 One of the
factors identified as promoting transfer is the exploration
mode of navigation in a virtual environment (VE). Wilson
et al.4 distinguish two types of exploration: active vs. passive
mode. Active exploration involves the participant’s interac-
tion with the interface (e.g., joystick, glove, keyboard); pas-
sive exploration does not. Some studies demonstrated a
superior effect of active exploration for spatial knowledge
acquisition.4 Others showed an inferior effect or did not
demonstrate significant differences6 or showed mixed results
depending on the type of recall task7 (for review, see Wallet
et al.8). So, the beneficial effect from an active exploration is
not well established in the VE studies. We examine two
possible factors that could explain this inconsistency: type of
interface used and the tasks used to measure spatial learning.

The aim of this research was to investigate the influence of
the exploration mode of a VE (passive vs. active) according to
interface richness (degraded vs. detailed) on the quality of
spatial knowledge transfer in three spatial tasks. The final
objective is to obtain valid tools for cognitive rehabilitation

Method

Participants were 64 student volunteers from Victor Segalen
Bordeaux 2 University (32 men, 32 women, mean age 20 years
old). The VE was a virtual replica of the real environment
used in spatial recall task (wayfinding). The designers per-
formed metric analysis of the terrain in order to reproduce
faithfully the dimensions and distances in the real environ-
ment. The itinerary was presented to participants on the basis
of an egocentric referential, at head height, as if the partici-
pant were looking through a camera. Significant landmarks
(e.g., signpost, sign, urban furniture) as well as a audio (i.e.,
urban sounds) were included in the VE. To manipulate the
exploration mode in the VE under the passive condition,
participants visualized only the route without any interac-
tion, whereas under the active condition, they used a joystick
offering interaction with the VE. To manipulate richness in-
terface, two interface conditions were proposed: degraded
(without color and texture) and detailed.

The procedure was as follows for each participant:

1. Learning phase of the route: Depending on the random
allocation of the conditions, the participant visualized
either the degraded interface or the detailed interface. In
each condition, the participants were divided into two
groups according to the exploration mode: active vir-

tual environment and passive virtual environment (the
participant only visualized the route recorded and
without any interaction).

2. Test phase: For this phase we used three tasks frequently
used in this type of experiment. The order was coun-
terbalanced:
" Wayfinding task in reality: Reproduction of the route in
reality. The participant had to replicate the learned
route in reality. Direction errors and hesitations
(when the participant stopped and turned his head in
two different directions before setting off again on his
walk) were noted.

" Sketch-mapping task: Freehand reproduction in the
form of a sketch of the visualized route (10min).
The required sketch was a simple outline sketch (the
connected segments). The task was to indicate the
direction changes and to count them.

" Picture-classification task: Make a series of pictures
taken along the route in chronological order (10min).

Results

For each one of the three experimental tasks undertaken
by participants, the results were analyzed with ANOVA:
3&2 (exploration: passive virtual vs. active virtual vs. real&
interface richness: degraded vs. detailed environment) with
independent measures.

In the wayfinding task, active learning in a VE increased
participants’ performance compared to passive learning in a
VE. Furthermore, as no significant interactions were observed
(i.e., exploration and interface factors), the results also dem-
onstrated that this conclusion in the wayfinding task is true,
whatever the visual richness of interface (degraded vs. de-
tailed interface). It may be concluded that active learning in a
VE helped participants transfer their spatial knowledge from
the VE to reality.

In the sketch-mapping task, active learning in a VE helped
participants transfer their spatial knowledge, particularly
when the environment was detailed. In contrast, active
learning in the picture-classification task did not help par-
ticipants. The opposite occurred in the degraded environ-
ment: the active condition disfavored the performance
compared to the passive condition. This indicated that in-
teractivity is an obstacle for the memorization of scenes.

Discussion

These results could explain the heterogeneous findings with
regard to active=passive learning manipulation. This is par-
ticularly relevant in the quest to determine how, why, and for
which type of patient VR can prove useful in the assessment
and rehabilitation of spatial capacity. In the future, such
studies should lead to VE tools that provide appropriate
cognitive aid for patients with brain injury.
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Introduction

Despite the limitations in current prostheses for upper ex-
tremities, a new revolution in prosthetics will see advanced
prostheses enter the marketplace. Several prototypes have
already been demonstrated to expand upon current pros-
theses, which offer 2 to 4 degrees of freedom (DOF). The new
prostheses will be equipped with up to 21 DOF, mimicking
the motion of the human arm. While this engineering
achievement is a landmark for the field, a dexterous ad-
vanced arm is only as functional as the control sites that
power it. Typically, users today are limited by two control
sites. This limited control makes simultaneous movements
(e.g., closing the hand while rotating the wrist) impossible
and control of precise movements, such as those for finger
movements and grasps, nearly infeasible. It is thus critical
that new control methods are developed to allow users to
take advantage of the advancements in prosthetic arms.

Previous research has shown the classifications of indi-
vidual finger movements from a set of myoelectric data.
However, these studies are limited by their gross nature; the
classifications can relate neither magnitude nor degree of
movement. Such limitations do not confer the control needed
to fully use an advanced arm. Our approach is to use an array
of signals from the residual limb through surface electromy-
ography (sEMG) to decode the entire conformation of the
hand at once. Another group has done precisely this on able-
bodied participants but has yet to test amputee participants.
This step is critical in translating the technology into clinical
use for the control of an advanced prosthesis. Our study uses

a virtual environment to train and collect data to determine
control schemes through pattern recognition algorithms.

Methods

In this study, we utilize the Virtual Integrated Environment
(VIE) system developed by the Johns Hopkins University
Applied Physics Laboratory under funding from the Defense
Advanced Research Projects Agency.1 The VIE is an ex-
tremely flexible and highly adaptable virtual reality system
that can be used to simulate the control schemes of a variety
of upper extremity myoelectric prostheses while displaying a
3D virtual arm. The VIE is highly efficient in collecting and
identifying signals from a dense array of surface electrodes.2

As with healthy volunteers, amputees will be fitted with an
array of bipolar electrodes on the residual limb.3 The VIE will
display a series of movements of the arm as well as finger
movements and grasps. The volunteer, a transradial or
transhumeral amputee from our amputee program, will mi-
mic the movements of the virtual arm with movements of his
phantom limb. The side and level of amputation to be mod-
eled as well as the number and type of movements and the
speed at which those movements are conducted can be se-
lected, allowing for greater specificity for each participant.
The methods for extracting data from sEMG electrodes have
been detailed previously.3 We will then decode the signals
using pattern recognition algorithms.

Results and Discussion

The results from healthy volunteers show it is possible to
continuously decode finger position from sEMG from a
generalized electrode placement.3 The correlation coefficients
measured between predicted and actual joint angle ranged
from a low of 0.6541 to a high of 0.8115 for individual fingers.
The mean absolute error averaged 11% across all fingers
when examined across the entire session and dropped to an
average of 3%when examined for each individual finger trial.
The data was plagued by noise, but the authors suggested
this defect and other inconsistencies in the prediction algo-
rithm could likely be solved with further work.

We anticipate that amputees will show a similar ability to
supply distinct patterns to control an advanced prosthesis. It
is likely that the number of distinct signals produced by
amputees will be less than those in healthy volunteers, es-
pecially in those with proximal amputations or who are not
currently prosthesis users. However, the addition of a few
degrees of freedom would be a significant increase from
current prostheses.

This study examines precise movements of the arm in a
holistic way; various hand grasps are understood by this
approach as a collective movement of the hand rather than a
conformation that must be achieved through multiple se-
quential finger movements. As a result, these movements,
when associated with muscle patterns using the VIE, can be
achieved much more intuitively and with significantly less
effort than would be possible using current technologies.
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Introduction

Internet-based research methods have been used increasingly
in clinical psychology. This includes, for example, carrying
out online surveys to evaluate Internet-based interventions
for various types of mental and psychosomatic illnesses. The
design of the studies varies from ex post facto studies1,2

pre=post comparisons,3 to one or more follow-ups.4 Specific
quality criteria have already been formulated for online sur-
veys, and as a result, it is of particular importance for the
representativeness of online surveys that they achieve a high
response rate and low nonresponse bias. The response rates
of online surveys vary considerably in the evaluations. This
investigation compares two online survey strategies that
differ with regard to the time interval between the interven-
tion (online consultation for eating disorders) and the sub-
sequent online survey, in response behavior, characteristics of
the samples, and formal characteristics of the intervention
(person of consultant, duration of consultation process).

Method

Online questionnaires were constructed in order to record the
impact and effects of the ab-server online consultation for
eating disorders. Between April 2005 and November 2006,
the effects of intervention were recorded on two dates to
everyone who had sought advice, irrespective of how long
ago the intervention had taken place (post-block survey).
Between December 2006 and November 2007, people were
invited to take part in the online survey, in each case 3months
(90 days) after the intervention (post-spot survey). A total of
1,071 online questionnaires were sent out, with a response
rate of 31.9%.

Results

The post-block survey had a response rate of 28.0%, the post-
spot survey a response rate of 39.9%. This difference was
verified statistically (w2! 14.35; p ' 0.001). Furthermore, sig-
nificant differences in the correctly completed questionnaires
could be proved (w2! 18.96; p ' 0.001). The investigation of

random sample characteristics (age, gender, and previous
experience of professional help) and of formal characteristics
of the intervention (person of the consultant, duration of the
consultation process) found no significant differences be-
tween the two survey methods.

Conclusion

We can conclude that a short time interval, such as that
achieved in the post-spot survey by standardizing it to 3
months, increased the motivation of the people seeking ad-
vice to take part in the online survey. Until now, the timing of
a survey following an Internet-based intervention has been
decided mainly on the basis of disorder-specific or pragmatic
aspects. However, these results show that the time interval
between Internet-based intervention and the online survey
can be incorporated as an explicit determining factor. In
particular, low-threshold Internet-based interventions, in
which a high drop-out rate is recorded (and which therefore
rely particularly on representative feedback), can benefit from
standardization of the timing.
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Introduction

Minority, low-income, and urban adolescents are disadvan-
taged in receiving quality mental health services.1 Providing
mental health services in schools is a way to overcome these
adolescents’ disadvantaged circumstances.2 Studies to date
have found students are more likely to receive mental health
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care offered by schools compared to other locations.3 One
way to deliver this care directly into the school setting is
through telepsychiatry. Telepsychiatry has been previously
tested within schools.2 It is an excellent method for bringing
mental health care into schools due to the chronically scarce
numbers of child psychiatrists throughout the United States.4

Pilot studies using telepsychiatry in schools have demon-
strated the promise these programs have to reach under-
served children.2 Despite this promise, telepsychiatry in
schools has yet to be adopted on a widespread basis. In order
to work toward this goal, larger, more in-depth studies must
be completed.

TeleKid Care is a program using telepsychiatry to treat
children with mental health problems right in their school
while studying the process of implementation in order to
generate a list of best practices for adoption. Participants of
the program are largely minority and low socioeconomic
status middle school students.

Methods

The TeleKid Care program is an intervention that involves
collaboration among a public middle school, a child psychi-
atrist, and a telecommunication research team. Children are
identified as eligible for this program through parents or
teachers. After being nominated and consenting to the pro-
gram, parents fill out preliminary data along with teachers
and health care professionals regarding the child’s current
level of health. Teachers also report their perceptions of the
program when agreeing to participate. After these instru-
ments are received, the child has a visit with the child psy-
chiatrist in a private room behind the nurse’s office via
videoconferencing. These visits continue weekly as necessary,
and the parents are updated on their child’s progress and any
prescription needs. To evaluate the program, teachers com-
plete forms regarding the child’s behavior and academic
condition, as well as their perceptions regarding the effec-
tiveness of the program.

Results

Since the beginning of this study in late 2007, the TeleKid
Care program has provided psychiatric consultation for 16
children. For the 11 students seen in the 2007–2008 academic
year, the predominant primary diagnosis was attention
deficit–hyperactivity disorder (6) followed by adjustment
disorder of mixedmood and conduct (2), anxiety disorder not
otherwise specified (1), and two were lost to follow-up. Data
from the 2007–2008 year demonstrated that parents and
teachers did not agree on children’s levels of prosocial be-
havior. Using a paired t test, these two informants were found
to differ in their reporting of how prosocial a child was,
t(10)! 3,46, p! 0.006. Parents reported their children as
more prosocial (M! 6.73, SD! 2.49) than did their teachers
(M! 3.45, SD! 2.16). Otherwise, no differences were found
in scores of the parent and teacher for other scales of the
student’s behavioral and emotional states.

Teachers responded to a pretest survey about their per-
ceptions of the program on a Likert scale (1, strongly disagree,
to 5, strongly agree). Analysis of teacher pretest data dem-
onstrates that teachers agree behavioral health problems are
appropriate to treat at school (4.36) and telemedicine in
school is also appropriate (4.15). On average, they agree

students will benefit from participating in the program (4.16).
Posttests are pursued when children have finished the pro-
gram; however, difficulty has been experienced in retrieving
follow-up data from teachers and parents once the students
have received services.

Conclusions

This ongoing study has demonstrated that telemedicine is a
useful tool within schools for the diagnosis of mental health
problems. However, there seems to be a bias by parents and
teachers to report overt disorders such as ADHD rather than
other latent but equally harmful disorders, such as depres-
sion. Perceptions from teachers involved in the program
displayed positive views of the program in regard to its
ability to benefit children’s health and academic success.
Future research in this domain needs to look at the possible
use of incentives to increase participation in the program as
well as participation in follow-ups.
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Introduction

In 1998, the Government Accountability Office (GAO) re-
ported that military medical personnel have almost no chance
during peacetime to practice battlefield trauma care skills.
Additionally, a report by the National Library of Medicine’s
Institute of Medicine suggested that as many as 98,000 people
a year die in the United States as a result of medical practice
mistakes. Currently, medical simulation training relies
mainly on plastic forms, computerized mannequins, animals,
and cadavers. All of these have significant drawbacks, such as
incorrect anatomy (animals), lack of realism (plastic forms
and mannequins), limited use (cadavers), and expense. Ad-
ditionally, they do not replicate the majority of injuries en-
countered on the battlefield. The Injury Creation Science (ICS)
represents an injury simulation capability that includes the
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curriculum and prosthetics required to train medical profes-
sionals in procedures such as bypassing a compromised air-
way, inserting an intravenous port, preventing blood loss as a
result of arterial and venous wounds, dressing burns, and
expanding a collapsed lung.

Methods

The ICS prosthetics were designed to train and prepare mil-
itary medics to accurately stabilize fallen warriors during
combat while specifically addressing four fundamental defi-
cits: enhance realism to ensure an immersive training ex-
perience for medical professionals, minimize application=
removal time, increase prosthetic durability and reusability,
and reduce discomfort. The prosthetics were packaged as
self-contained kits that include prosthetic wounds and all the
supplies required to simulate injuries and provide an im-
mersive training experience. Existing injury simulation re-
quires specialized skill and significant application time, and
the result is not reusable or durable in most cases. Existing
prosthetic wounds are often unrealistic, uncomfortable to
wear, and not durable. An ICS prosthetic wound is physio-
logically based, highly durable, very comfortable to wear,
andmost importantly, ready-made, whichminimizes the skill
and time required for application. Given recent concerns with
biological and chemical warfare, the ICS was leveraged in the
development of a burn simulation kit that contains prosthetic
burn wounds that have been tested at the University of
Florida Center for Simulation Education and Safety Research
(CSESaR).

Results

During a trial usability test at the Field Medical Training
Battalion (FMTB), Camp Johnson, near Camp Lejeune, nine
USN Corpsman squads were trained in 4.5 hours less than it
would normally require because the ICS injury simulation
products were used instead of the existing products. The ICS
prosthetics took only 1 hour to apply on all patient actors, and
the prosthetics remained intact during the 6 hours of scenario
training. The prosthetics did not have to be reapplied in be-
tween scenarios because they are durable, whereas the ex-
isting products require reapplication after dressings are
applied and removed by trainees during the scenarios. Pa-
tient actors reported higher levels of comfort. Trainees re-
ported higher levels of immersion during training scenario.

Conclusions

The ICS prosthetics have proven to be useful and reliable and
provide a realistic training experience for medical profes-
sionals. After evaluating data from the U.S. Army Institute for
Surgical Research, it is clear that a need exists for part task
training capabilities to prepare field medical professionals for
life-saving procedures necessary to preserve the life of fallen
warriors. Additionally, these same procedures are done in
civilian hospitals, identifying a common need for developing
the next generation of training capability required to reduce
the estimated 98,000 people dying each year as a result of
medical practice errors. It is imperative that we continue to
train medical personnel by employing the highest level of
fidelity and realism and leveraging the lessons learned from
military training to civilian medicine.
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Introduction

A Department of Defense Task Force concluded that 11% to
25% of OIF and=or OEF veterans have been diagnosed with
posttraumatic stress disorder (PTSD), and this report re-
commended that DOD should aggressively develop effective
PTSD treatment programs.1 Because PTSD has such varied
symptoms, a combination of treatments is often necessary. A
meta-analysis review of traditional therapy for PTSD re-
ported only 44% of all those who entered treatment were
classified as improved at the end of the treatment.2 The In-
stitutes of Medicine have concluded that only exposure
therapy is the most effective treatment for PTSD.3 Virtual
reality graded exposure therapy (VRGET) is a promising
exposure therapy that has been documented as an excep-
tional treatment for PTSD.2 Recently, Wood and Wiederhold
reported the treatment outcomes of 12 male warriors who
completed the VRGET. By the end of 10 weeks of VRGET,
these warriors experienced significant reductions in depres-
sion and PTSD and measurable reductions in anxiety.4

Methods

Using previously published studies documenting the effec-
tiveness of traditional psychotherapy to treat PTSD and the
reports of the effectiveness of VRGET in successfully treating
combat-related PTSD, this work reports the estimated cost
effectiveness of VRGET versus usual mental health care in-
terventions with Navy and Marine Corps participants diag-
nosed with combat-related PTSD.

Results

Recently, 12 participants, who had been diagnosed with
PTSD following their combat deployments, completed
VRGET. As a result of VRGET, the participants experienced a
significant reduction in their PTSD and depression severity.
The training cost-savings of VRGET was calculated and
compared with the cost-savings of traditional treatment for
PTSD.
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Conclusions

VRGET is a therapeutically effective exposure therapy and a
cost-effective therapy to use with military personnel diag-
nosed with combat-related PTSD.
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Introduction

Over the last several years, it has become clear that the clas-
sical neurodevelopmental model of psychotic disorders such
as schizophrenia fails to explain both the proximal events that
trigger someone with unusual experiences into frank psy-
chosis and, more generally, does not offer a way of under-
standing an individual’s shifts up or down the continuum of
psychosis.1 On the other hand, virtual reality–cognitive be-
havior therapy (VR-CBT) has been shown to substantially
reduce the length of treatment and reduce relapse rates for the
treatment of phobias, for example.2 However, such VR sys-
tems have typically been developed for experimental pur-
poses and used avatars and scenes that cannot be
manipulated interactively. They can therefore not be devel-
oped into a treatment tool for the variety of relevant contexts
used in CBT for schizophrenia.4 Furthermore, the level of
realism of the virtual environment has to be carefully con-
sidered if the virtual scenes and the avatars are to be able to

induce a feeling of presence and thus the same emotional
response as in reality.3,5,6

Virtual Environment

The environment used in the system is a highly realistic
multimodal (graphics and audio) virtual urban setting based
on an actual street in the deprived area of Handsworth, Bir-
mingham, United Kingdom, including both the environment
and virtual people (avatars). The user of the system is
standing at the bus stop waiting for a bus. The system is
delivered with a HMDNVIS nVisor SX and a Polemus 6-DOF
Motion Tracker (Fig. 1). The virtual scene is then manipulated
by altering parameters. Three scenarios were considered with
and without audio:

" background with=without people and cars
" background and a group of elderly ladies in the fore-
ground

" background and a group of aggressive young men, in
the foreground (Fig. 2)

The participants were a group of undergraduate students
who were previously divided into demonstrating high and

FIG. 1. System setup.

FIG. 2. Scene from scenario.
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low levels of ‘‘schizotypy’’ and paranoid ideation using the
Launey Slade and the Peters Delusions Inventory scales.
Detailed feedback, both through direct monitoring of user
behavior, such as heart rate measurement and eye-tracking,
and postexperiment questionnaires provided key insights
into the efficacy of the virtual environment as well as those
environmental factors most likely to be linked to the devel-
opment of paranoid thinking and, conversely, those factors
that may attenuate paranoid experiences.
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Introduction

Ontologies have become the knowledge representation me-
dium chosen in recent years for a range of science areas, in-
cluding medicine,1 biomedicine,2 bio-informatics,3 semantic
web,4 agents,5 etc. However, the design of ontologies for
psychology is not very common. The term ontology was first
defined by Gruber in 1992 as a ‘‘formal specification of a
conceptualization,’’6 which is ‘‘the objects, concepts, and
other entities that are presumed to exist in some area of in-
terest and the relationships that hold among them.’’ It could
be very interesting for psychological treatments to use a
common vocabulary and to share what other people are do-
ing in different parts of the world. Ontologies provide im-
portant advantages such as enabling reuse and sharing of

knowledge. A generic ontology (e.g., for cognitive behavior
therapy [CBT]) can be extended to create a concrete therapy,
such as an ontology for obesity.

Methods

Designing an ontology is a costly process that requires a pre-
vious phase of knowledge extraction. It is an iterative process
by which the knowledge of professionals in the domain (in this
case, doctors and therapists) is acquired to produce a useful,
functional, and specific solution. We designed a generic CBT
ontology that contains all the concepts and properties included
in any CBT and that can be extended for any other disorder,
adding specific concepts for this disorder.

To create an ontology for obesity from the generic CBT
ontology, it was necessary to collect all the information re-
lated to the obesity system (physiological variables, contex-
tual variables, cognitive variables, etc.). Our obesity ontology
has four main entities:

Agent:Any user of the system (doctor, psychologist, patient,
relative, etc.). Data is stored for each patient: profile, di-
agnosis, treatment, evaluation, relative, doctor, and so on.

Evaluation: This concept represents the variables (contex-
tual, physiological, etc.) obtained from the patient in
different moments. The information can be collected by
the doctor, psychologist, patient, devices connected to
the patient, and so on.

Treatment: This concept represents the planning done by
the psychologist to treat the patient. It also includes the
general objectives of the treatment and monitoring of
the patient.

Alarms: This concept represents warnings to the patient or
the professional (doctor or psychologist) that a variable
under control is out of the allowed range.

Results

Obesity has increased at an alarming rate among populations
of all ages; in 1998, theWorld Health Organization declared it
a global epidemic). Therefore, an obesity ontology to be in-
tegrated with an obesity intelligent e-therapy (e-it) has been
developed. The objective of obesity e-it is to improve the ef-
ficiency of obesity treatment, which, using current methods,
has not had good results.

Conclusions

A new concept of psychological therapy, e-it adapts itself to
the patient’s lifestyle, offering 24=7 monitoring to the patient.
E-it can be applied to many disorders, and it uses a knowl-
edge base that includes all the knowledge related to the dis-
order and its treatment. The benefits provided by the use of
ontologies make ontologies the best option for the design of
the knowledge base of e-it.
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Introduction

China currently has the largest population of Internet users
(256 million) and online game players (147 million) in the
world.1 Noticeably, nearly half of Internet users in China are
under age 24, the population most likely to become addicted
to online games. On November 8, 2008, the first Internet Ad-
diction Disorder Diagnostic Manualwas issued in China, which
triggered intensive debate.

We reviewed 78 academic papers in Mainland China and
found that most researchers simply applied Goldberg’s2 or
Young’s3 questionnaire into Chinese context to measure on-
line game addition, ignoring that Goldberg’s and Young’s
scales were originally proposed to measure Internet addiction
as a whole and online game addiction was only one of the five
types of Internet addiction.4 Also, few quantitative studies
have been conducted in China to find out the underlying
reasons of online game addiction. Even in western countries
where research on Internet addiction has been booming, the
measurement and attribution of online game addiction still
deserves empirical exploration. Therefore, this work aims to
(a) develop a sophisticated scale of online game addiction and
(b) propose an attribution model of online game addiction.

Methods

Based on literature review and pilot in-depth interview, we
formulated a 2-page questionnaire, including (a) a 16-item
scale measuring online game addiction, which for the first

time covered physical injury questions; (b) an 11-item scale
attributing online game addiction; (c) questions about online
game use pattern (e.g., game genres, time); and (d) demo-
graphics (e.g., age, gender). We followed a stratified sampling
procedure and did in-home surveys of 32 student hostels at
Shenzhen University, China. We finally got 195 valid re-
spondents, who had been playing online games over the past
6 months. They were between 18 and 24 years old (M! 20.8).
The first-year (32%), second-year (35%), and third-year stu-
dents (33%) account for nearly equal proportions of the
sample. We purposely oversampled female players (47%) to
compare with male players (53%). Not surprisingly, arts
students (43%) are fewer than science students (57%) in the
sample.

Results

Using SPSS to analyze the data, we concluded three factors
from the 16-item scale measuring online game addiction:
control disorder (a! 0.82), conflict (a! 0.87), and injury
(a! 0.75). They totally explained 65.9% of variances. Among
them, control disorder includes emotional and time control
disorder, which can be seen as a new dimension, and injury
includes physical injury (a new subdimension).

Then we divided respondents into three groups: online
game addicts (14.3%), dependents (27.2%), and normal users
(58.4%). Most addicts are males (88.5%). Addicts dedicate
more than half of their online time to game playing and prefer
role-playing games (57.7%) to other online games.

We concluded three groups of driving forces of online
game addiction, which explain 58% of variances of the 11-
item scale: (a) personal reasons (a! 0.58), (b) environmental
forces (a! 0.56), and (c) characteristics of online games
(a! 0.77).

Finally, we used the three groups of driving forces, online
game use pattern, and demographics to predict online game
addiction. We proposed the following comprehensive attri-
bution model of online game addiction (Fig. 1), in which
environmental factors are most significant.

Conclusion

There is a longstanding belief among Chinese adults (in-
cluding researchers) that adolescents themselves should be
responsible for their misdoing (including online game ad-
diction). But our research proves that environmental influ-
ences are more powerful than personal reasons. Therefore,
adults and institutions should play more active roles in
guiding and supervising adolescents’ online game playing.
Although this study is conducted in China, we have devel-

Online game addiction 

GenderTimeCharacteristics of online games 
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Personal reasons 

Driving 
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FIG. 1. The comprehensive attribution model of online game addiction.
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oped rather sophisticated measurements and attributions
of online game addiction that could be applied to other
societies.
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