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ABSTRACT
Virtual Worlds, a recent addition to Internet offerings, are connected social spaces that have geographies
and are populated by people using avatar representations. These spaces hold a great deal of promise as part
of a future portfolio of eHealth offerings. Utilizing virtual worlds, health care can be widely distributed and
accessible via the Internet. They have particular affordances that lend themselves to achieving and supporting many types of health care. This paper describes some of the current applications that use virtual worlds
as part of eHealth care, as well as future research that will factor into the way these activities develop. These
examples are paving the way for virtual worlds to be part of the way people access health care in the future.
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INTRODUCTION: DEFINING
EHEALTH CARE
When the Internet was created, it is unlikely
anyone would have predicted it might become
an important aspect of health care. Yet, along
with hundreds of other unsuspected uses, the
Internet is serving as an important component
of our medical methodologies. Its use for these
purposes is diverse and growing, and the number
of offerings makes it is no easy task to find one
word that describes its full scope. However, the
term eHealth is often used as a comprehensive

label, and it will be used throughout this paper
to refer to medical services delivered via computers and devices connected to the Internet.
eHealth has become one of the newest
buzzwords in the pantheon of techniques related
to 21st Century health care. As early as 2001,
Bauer, Deering and Hsu (2001) enumerated a
large number of eHealth offerings, including
online reference pages and databases, plan and
provider sites for information and scheduling,
video conferencing for doctors to provide patient
consultation and referrals, self-help websites for
support groups, and even for point of purchase
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portals for health related product and services.
In this chapter, we adopt a more practice-based
definition of eHealth as health care practices
that can be delivered effectively through the
Internet. These practices can include educational
activities, patient monitoring (e.g. gathering data
from sensor devices), social connectivity with
other patients who have similar complaints,
interaction with health care providers, and some
forms of physical and mental-health therapy.
While researchers and stakeholders note that a
comprehensive eHealth definition in this rapidly
evolving field is far from settled, they all agree
that using the Internet as a tool for increasing
the efficiency and efficacy of treatment is an
increasingly important trend for modern health
care practices (Oh et al., 2005).

CURRENT FORMS OF
EHEALTH CARE
A defining characteristic of eHealth care is that
a participant can access services from their
home or other place where they use the Internet.
The current primary eHealth functions include
video conferences between a physician and
their patient, web sites devoted to information
and reference materials, and support groups
linked to each other through social media.
These modalities are differentiated from other
forms of care delivered via computers that are
not typically delivered online. For examples of
these, we note computer-based activities such
as rehabilitation games that must be done in
an outpatient clinic (Kato, 2010, 2012; Lange
et al., 2009), or complex health interventions
such as Graduated Exposure Therapies provided
by a Virtual Reality simulation that must be
monitored and controlled by a therapist (Gerardi
et al., 2008; Gerardi et al., 2010; Rizzo et al.,
2010). Even though extremely beneficial and
in growing use, these activities are not included
within the scope of this paper.
Oh, et al. (2005) state that not only is today’s eHealth technology considered a tool in
and of itself, it is generally considered a helpful
expansion for the human-to-human connection,

not as a replacement for this interaction. Eisenbach (2001) goes even further in describing
eHealth as “a state-of-mind, a way of thinking,
an attitude, and a commitment for networked,
global thinking, to improve health care locally,
regionally, and worldwide by using information
and communication technology.”
Being so new, eHealth is not without
questions and issues. For example, are people
really ready to embrace it? (van Deursen et al.,
2011). Is it really safe? (Black et al., 2011). Can
it be standardized and controlled for quality?
(Danaher & Seeley, 2009; Koch, 2006). How
can we monitor compliance with Internetdelivered regimens? (Andersson & Cuijpers,
2009). Several additional questions were identified in a recent publication in the Journal of
Medical Internet Research: What connections
will eHealth have with traditional health care
methods and systems? Are there ethical and
legal considerations of its use? How will we
evaluate the effectiveness of eHealth activities?
What new policies will need to be devised as
people start to use it heavily? (Khoja et al.,
2012). These concerns need to be discussed,
debated and worked out. In the meantime, what
is increasingly true is that people are using these
activities more and more everyday.
As previously mentioned, the most prevalent uses of eHealth center around three main
areas: Video conferencing between professional
care providers and remote patients (Wade et al.,
2010), self-help web sites that allow people
to research their symptoms and find common
interventions that exist (King & Moreggi, 1998;
Cline & Haynes, 2011), and social support
networks that allow people with similar issues
to learn from and support each other (van UdenKraan et al., 2010).
More recently, the rise in quantity and
quality of socially shared virtual spaces known
as Virtual Worlds, or VWs, has added new
functionality to online activities, including for
health care (Gorini et al., 2008; Boulos, et al.,
2007). In this chapter, we will define the most
advanced of these socially connected programs
and explain how they can support health care.
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We will describe some notable recent and current offerings for eHealth care that occur within
them, and discuss how new functionality can
add more types of eHealth practices to them.
We won’t be discussing the uses, though they
are many, for virtual worlds in medical or health
care training, such as for nurse or emergency
team rehearsals.

THE RISE OF VIRTUAL
WORLDS
Participation in virtual environments … continues to accelerate and although it may seem like
a temporary trend, recent events demonstrate
its deep impact on how individuals, families,
and communities connect to each other. (Bacigalupe, 2011: 4)
Professor and therapist Gonzolo Bacigalupe at the University of Massachusetts (2011)
calls virtualization of health care a second order
change and explains how we need to rethink our
boundaries between what we consider virtual
and what we feel is “real.” Far from “virtual”
the relationships and activities in virtual space
are cognitively and emotionally important to
us and form part of our modern dealings with
the world (Jordan, 2009). Nowhere is this truer
than in modern Virtual Worlds.
VWs are rapidly gaining usage and may
be particularly suited to support eHealth via
specific affordances they possess, as well as in
novel additions coming from computer research
that are only just beginning to be realized.
Virtual Worlds came into their modern form
of being in the late 1990s and were derived
from older forms of online role-playing games
from the 1970s and 80s that were text-based,
such as MUDs (Multi-user Dungeons) used by
thousands of people (Damer, 2008). By 1985, the
2D graphical social world, Habitat, was created
by Chip Morningstar and Randall Farmer for
Lucasfilm, and it specifically instantiated the
term “avatars” for the representations of the par-

ticipants in the world (Morningstar & Farmer,
1991). Damer reports that from the late 1990s
to the beginnings of the 21st Century, myriad
virtual worlds emerged where people could
meet and talk via these avatars. They became
3D spaces; the avatars got better looking and
the functionality increased. Most importantly,
the designers of some of these VWs did not
incorporate game goals into the environments.
Instead, they provided the means for the users
themselves to create whatever content they
desired for the worlds. The stage was set for
what these worlds could become.

Unique Affordances of Virtual
Worlds for eHealth Care
Virtual worlds possess unique affordances that
characterize them as distinct from other forms
of computer-mediated services and programs.
We will discuss these affordances and how they
support concepts important for health care. We
then show several examples of virtual worlds
that are in recent or current use for health care
delivery. Lastly, we explore how the use of
virtual worlds in health arenas might ultimately
evolve.
Virtual worlds exist along a continuum
of other modern social networking platforms,
including applications such as Facebook,
LinkedIn, and Yahoo! Groups and various chat
programs. They share with these the sense of
social connections one can feel when engaged in
these conversation spaces, as they are typically
networked with large numbers of participants
who are logged on simultaneously. However,
unlike other social networking platforms, virtual
worlds are not merely conceptual spaces; they
have locality, geography and persistence (See
Figure 1). They are 3D graphical representations
of places – spaces that have been imbued by
those who inhabit them with some form of assigned meaning, and that can grow and change
over time as people inhabit them.
Three defining aspects of VWs lend themselves specifically to many types of health applications. As mentioned, many virtual worlds
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Figure 1. A typical virtual world space. ©2013, Jacquelyn Ford Morie.

can be modified by their users, allowing the
environment to take on whatever form supports
the goals of the virtual world application. Secondly, they are excellent social spaces, with the
potential for many people to share experiences
among peers, colleagues and others within them.
Thirdly, they are navigated and “inhabited”
by means of a personal representation called
an avatar, which is typically open to extensive
customization by its human user. We will now go
into more detail on why these three affordances
are well suited and advantageous to health care.

The Malleable Virtual
Environments of VWs
A majority of virtual worlds have been built
around the concept of user-generated content,
allowing people to create any environment that
suits their desires and needs. In a virtual world,
these designs can be created by individuals
or purpose-oriented groups, and tend to grow
and evolve over time, rather than be static,
one-time “builds.” Because the environment
is a computer graphic construct, the only limit
is the imagination. They are often designed to
enable a particular goal the provider of that

space wants, whether that is a mountain lair in
which dragons can hoard their gold, or a scale
3D model of the surface of Mars for educational
purposes created from actual data acquired by
a Mars Rover.
What this means for health applications is
that no longer is care constrained to antiseptic
clinical spaces, or endless floors of hospital
rooms. We can take advantage of decades of
research into what environments can benefit
us in a positive psychological way (Brymer &
Brymer, 2010; Maller et al., 2005), and build
those types of spaces in the virtual world as
the site of desired health care activities. We
can also avoid environments that might affect
people in a negative way. For example, we once
asked a veteran of the Iraqi war to come look
at a benign Iraqi-style village we had built in
Second Life to show the everyday life of the
people there. We began his visit in the desert
overlooking the village gate, but quickly saw
him teleport away. When asked, he said the
virtual geography of the desert was too real for
him and brought back overwhelmingly fearful
memories. This led to a complete rethinking of
how we designed virtual spaces for veterans,
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with a focus on features like calm water and
verdant woods – areas that, as the research
noted above shows, can help people relax and
calm their minds.

The Social Nature of VWs
Socializing is a cornerstone of virtual worlds.
The social connectivity and the use of a customized personal embodiment within the 3D space
allows for social dynamics that differ greatly
from other types of popular social networks
lacking these features. Social accommodations
of virtual worlds include being able to communicate with one’s own voice –person-to-person
or in a group– via a normal microphone, avatar
animations and gestures to express emotions,
and even the user-driven look and behaviors
of the avatars themselves – which have been
shown to function as identity cues that correlate
with personality measures (Bélisle & Bodur,
2010). For every avatar representation in a virtual world, there is a human being piloting that
avatar and deciding what it will do and say, and
how it will react to others in the virtual space.
Therefore, it is not surprising that avatars tend
to respect social norms similar to those in the
physical world (Yee et al., 2007). This indicates
a porous boundary between actual and virtual
social affordances that can bring added value
to associations within the virtual world.
In a VW, impromptu group conversations
about hot topics often begin via text chat, as do
many requests for help, as we have observed in
the Second Life Veterans’ group to which we
are honorary members. Members will check the
group chat window when they first log on, and
ask how everyone is doing. Negative replies
elicit comfort and support, or further questions
about the problem. Topics can range from
cheerful joshing to help with legal or medical
issues. In addition, the way that groups share and
maintain their virtual social space could be said
to represent a continuous and asynchronous spatial conversation that binds the group together
through objects and rituals which function as

a cultural glue: with editing permissions and
space management abilities implicitly defining
hierarchies within the group, and maintenance
of traditions and visual cues functioning to
solidify cultural relevance (Pearce, 2009). All
of the creations within these virtual spaces
are immaterial, but as my team’s experience
maintaining an autonomous agent guarding a
virtual “Tomb of the Unknown Soldier” for the
largest military veterans’ group in Second Life
illustrates, group members can be very vocal if
anything goes missing or malfunctions – even
if it is something with which they would never
have reason to directly interact.
Another feature of virtual worlds is that
they can facilitate anonymity for the participants, which can allow people to share aspects
of their selves socially that they might never
share in the physical world. An example of the
importance of this for Virtual World inhabitants is illustrated by the introduction of voice
in Second Life. Some people were reluctant to
use it as it might reveal too much about their
real-world self. As a result, SL allowed voice
modulator software that functioned to conceal
the identity of the user (Linden, 2012).
Virtual world social groups often become
implicit sources of peer support, as in the case
of the veterans’ group, or explicit sources of
peer support as exemplified by the many groups
for the differently abled within Second Life.
There are literally hundreds of support groups
that exist in virtual worlds like Second Life.

The Embodied Avatar
Interface to VWs
While studies have not yet explained why, in
story after story we see that individuals get
very attached to their avatar representation (c.f.
Shomaker, 2011a & b). Having an embodied
self in the virtual world can be perceived as
being very beneficial, and meeting the need
for different types of presentation of self that
are not possible in the physical world. For example, creating an ideal avatar representation
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can allow some people a means to lessen the
physical ramifications of a disability and not
have to deal with reactions people might have
to their less-than-ideal physical body. This
might therefore lead to a more normal social
life for such persons. For others, it is a way to
express aspects of their interior psyche in the
relative safety of the virtual world’s anonymity without fear of the type of repercussions
they might encounter by doing the same in the
actual world. In fact some have suggested that
an avatar is a safe way for adolescents to test
out identity in a relatively safe way, without
opening themselves to dangerous people or
situations (Scheidt, 2001).
There is also research that indicates that
what we see our avatars do can potentially
modify our behavior and may be beneficial as
a form of online treatments based on behavioral
therapy (Fox & Bailenson, 2009; Fox et al.,
2009; Ahn et al., 2013). Where might the connectivity and investment a person has in their
avatar lead? In ancient China, doctors were
constrained by politeness and propriety from
physically examining their female patients.
Patients, in turn, could not speak about their
bodily parts, even with a doctor. Instead they
utilized a small figurine of the female body,
usually hand carved out of ivory, that the patient
could use to point to the areas that were causing
them trouble (See Figure 2). This custom was
at its height during the 18th and 19th centuries,
and coincided with Confucian beliefs about the

lower position of women and the protection of
their bodies. The practice did not die out completely until the beginning of the 10th Century
(Dalton, 1999; Arnold & Olsen, 2003).
What if your doctor could open up a window
on his computer to see how you are doing simply
by looking at your avatar? This is the concept
proposed by Jesse Fox in a recent book chapter
(2012). She advocates one’s avatar becoming a
real time mirror of the person’s actual state of
health. Even without such a direct correspondence, one tends to express a great deal via
how they design, dress and update their avatar
(Morie, 2013). This in itself can be an indicator
of one’s psychological state, so if we could leverage those psychological “tells.” Eventually,
we could evolve a system where doctors take
periodic snapshots of their patient’s avatars to
see how they are doing.

USE CASES OF VIRTUAL
WORLDS FOR HEALTH
ACTIVITIES
The positive impact of virtual worlds for health
care is being shown in many studies, from those
dealing with weight management and teen substance abuse, to several focused on improving
psychological states, which we will now discuss. Some of the most incredible evidence has
been found anecdotally, as individual users are
independently reporting health improvements

Figure 2. Back view of an ivory, hand carved Chinese diagnostic helper doll, early 18th century
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for which they have no other explanation than
their time participating in the virtual world. One
such case involves an 85-year old Second Life
user with Parkinson’s who claims she began to
identify with her avatar and feel like she was
physically participating in some way with the
tai chi exercises her avatar did during her daily
meditation routine:
For a year I have sat and slept in a motorized
lounge chair that brings me to a standing
position when I push a button.” After weeks of
watching her avatar practice tai chi, however,
“I could feel that my body had become stronger.” Until a day came where she was able to
stand without motorized assistance. “Now,”
she says, “I can go from a sitting to standing
position without even using my arms to push
against the arm rests. This has been absolutely
thrilling for me. (Au, 2013)
Although many such stories are anecdotal,
they do seem plausible based on previous studies. Researchers at the Stanford Virtual Human
Interaction Lab have identified an effect they
call the “Proteus Effect,” wherein participants’
behavior was changed to conform to the expectations of their avatar. Specifically, height and
attractiveness of an avatar were significant predictors of player performance in online games,
and participants with taller avatars negotiated
more aggressively in subsequent face-to-face
interactions than those who had been given
shorter avatars (Yee et al., 2009).

ClubOne Fitness: Virtual and
Physical Comparison Study
In 2012, Club One Inc., a fitness center operating
out of San Francisco, California, established a
small community within the virtual world of
Second Life with the goal of delivering its 12week weight loss programs virtually to remote
users. Thirty-three novice virtual world users
received this full program, consisting of 4 onehour classes per week led by fitness, nutrition,
and support professionals within a virtual Club
One facility that also featured educational tools,

tracking charts, and activities. When comparing
the results of this online cohort with a physical
world cohort of similar age and BMI, researchers found similar results for both groups for
percentage of weight loss (4.3% virtual; 3.0%
face-to-face) and percentage of participants losing 5% or more of their baseline body weight
(33% virtual; 29% face-to-face) (Johnston et al.,
2012). In addition, the virtual group also showed
significant improvements in self-reported
measures of behavioral change, self-efficacy,
perceptions of general health, and an increase
in the number of days eating breakfast. The
changes in the face-to-face group were nonsignificant on these measures. For some of the
users, this may be due to the fact of using an
avatar for inspiration (a tool the real-life cohort
did not have access to) as illustrated by sample
comments from participants:
Usually when I’m on the treadmill at the gym,
I walk for 5 minutes and run 1 minute, which
is really challenging. This last time, I pictured
my avatar running and I felt like my avatar and
it made me feel stronger. I ran for 2 minutes
easily. (Johnston et al., 2012: 2897)
Although this program promotes establishing a “healthy life path” that will persist beyond
the weight-loss focus of the class, there is no
word yet if this lifestyle persisted in a similar
way for the virtual cohort compared to those
who have received the course in real life.

Teen Addiction Program
Follow-Through in the VW
In 2010, Preferred Family Healthcare, a substance abuse treatment organization with 32
locations throughout the Midwestern United
States, completed the first pilot version of its
substance abuse counseling program for rural
youths within OpenSim, a less functional but
open source version of Second Life (Enos,
2008). This virtual treatment center included
both traditional and non-traditional environments (such as holding sessions in treehouses
and giant soup cans) both to improve engage-
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ment and serve as props for roleplaying scenarios that could be used to build engagement
and rapport. According to Dick Dillon, then
the senior vice president for planning and
development, the completion rate for the faceto-face counseling sessions is typically between
30-35% but the completion rate for the virtual
facility was over 90% (Korolov, 2010). This
is even more impressive when considering
that OpenSim is a more difficult platform for
novice users to learn than Second Life, which
historically only has about a 10% retention rate
for newcomers (Nino, 2008). Dillon also found
that some virtual clients continued to visit inworld after the 3-6 month target service period,
and that virtual clients typically spent about 20
hours a month getting counseling while physical world patients averaged around six hours
(Korolov, 2010).

The Running Path and Activities
of the Coming Home Project
In 2009, researchers at the USC Institute for
Creative Technologies built a running path
within the virtual world of Second Life (Morie,
2009). Unlike standard navigation methods of
moving the avatar (with a mouse or keyboard
strokes), in this activity the avatar’s progress
along the path is controlled by the sound of
slow, regular breathing (as measured by a
standard microphone). This idea was inspired
by several other studies: the Proteus Effect, a
phenomenon whereby behavioral expectations
are transferred from the avatar to its user (Yee
et al., 2009), a 2001 study showing that regular
breathing accompanied by biofeedback for as
little as ten minutes a day can be effective in
lowering blood pressure (Grossman, 2001), and
a 2006 study by wherein viewing an avatar in 3rd
person perspective may lead to greater arousal
(Lim & Reeves, 2006). A preliminary study
with 27 participants that measured mood (using
PANAS- Positive Affect and Negative Affect
Schedule) and arousal effects (using the Arousal
section of the Pleasure, Arousal, and Dominance
scale) resulted in a significant decline in mean
score for all scales. Post-hoc item analysis on

mood measures revealed significant drops for
interested and inspired (p<0.05), enthusiastic
(p<0.01), distressed (p<0.05), and nervous and
upset (p<0.01). This general trend of becoming
more relaxed and calm after the activity may
have implications for the treatment of those
with disorders such as anxiety and stress (Morie
et al., 2011).

Mindfulness-Based Stress
Reduction Delivered in a VW
The last few years have seen an explosive
proliferation of mindfulness-based programs
worldwide, but many of these are offered only
in larger cities or through urban centers. There
are still huge groups of people who could potentially benefit from such programs if barriers like
geography, disability, culture and severe anxiety
can be overcome. The graphic, immersive and
(in some ways) highly personal nature of VWs
poses tremendous opportunity for reaching and
directly influencing many people with MBSR
who were previously unable to take advantage
of its benefits. The ICT, working with experts in
Mindfulness from the San Diego Mindfulness
Center, created the first MBSR classes in Second
Life as part of a larger project entitled Coming
Home (www.cominghomecenter.org) intended
to provide online support in virtual worlds to
veterans returning from recent conflicts. There
were technical, logistical and procedural issues
involved in developing a virtual version of
MBSR but these were overcome with extensive
testing with experts and volunteers from both
Mindfulness and Second Life. The collaboration
enabled the design of data collection methods
and tools to aid the classroom instruction, such
as a teacher-owned HUD (Heads’ Up Display)
that allowed instructor control of the students’
avatars to illustrate yoga poses they’ve integrated into their practice, an engagement HUD
to enable participants to show when they are
paying attention or want to ask a question,
as well as immersive homework pods where
students stream audio lessons while viewing
360 degree panorama landscapes. At the time
of this writing, the team is collaborating on a
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study with Dr. Valerie Rice at Ft. Sam Houston
to determine the effects of a Mindfulness Based
Stress Reduction class within Second Life. The
results should show if this healthcare modality
is as effective in a virtual world setting as it is
in real life. In addition, another pilot study in
2011 by researchers in Boston using an 8-week
program of Mind-body practice (including
Mindfulness) within Second Life showed a
trend toward decreased perceptions of stress,
symptoms of depression, and anxiety, suggesting that further research in this area is warranted
(Hoch et al., 2012).

Virtual NICoE (the
National Intrepid Center of
Excellence) for Continuing
Psychological Health Care
In 2012, the USC Institute for Creative Technologies began collaborating with the National
Intrepid Center of Excellence in Psychological
Health and Traumatic Brain Injury (NICoE),
a Department of Defense facility exploring
cutting-edge treatment for mild traumatic brain
injury and psychological health of U.S. soldiers
(http://www.nicoe.capmed.mil). The NICoE /
ICT collaboration aims to provide a virtual space
where healthcare professionals may meet with

former patients for extended virtual follow-ups
to help fill in the healthcare gap, created once
patients leave the facility and return to duty
(frequently without a way for healthcare professionals to adequately track their progress, nor
a way for peers to continue providing mutual
support), give additional educational information, offer encouragement, and provide peer
support. The virtual space is modeled after a
likeness of the physical facility in Bethesda,
Maryland, and includes a walkable labyrinth
(that matches the in-house one) (See. Figure
3), as well as an amphitheater for educational
events, a live streaming “puppy cam” video of
their “Warrior Canine Connection” assistance
dogs, and an automated agent avatar guide who
can answer questions about the facility and
provide a walking tour (Morie et al., 2012).
Collaborations are still in progress to plan
additional features and educational materials
for the future.

Amputee Support Space
One of the most prominent and oldest support
groups within Second Life is the Virtual Ability
group with nearly 1000 members. Founded by
Alice Krueger, an ability activist in the actual
world (Gentle Heron is her virtual world name),

Figure 3. The virtual version of the NICoE labyrinth. ©2013, Jacquelyn Ford Morie.
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this group was founded to help people with disabilities be able to participate fully in the virtual
space. Virtual Ability would suggest assistive
technologies to make participation easier, and
help people find specific peer support groups.
Virtual Ability was instrumental in the creation
of the Amputee Virtual Environment Support
Space (AVESS), a partnership between private
telehealth companies and the U. S. Army’s
Telemedicine and Advanced Technology
Research Center (TATRC) to provide a new
kind of online support for military veterans
who have suffered amputations (Thompson &
Fisher, 2010). In 2012, Gilbert et al. found that
disabled participants new to Second Life, and the
space where AVESS was housed, had improvements on multiple internal psychological state
measures, and that these percent change scores
correlated with their overall number of friends
and groups (Gilbert et al., 2012). They also found
participants’ scores on depressive symptoms,
trait anxiety and loneliness decreased while
multiple positive measures increased.
These examples serve to illustrate the potential benefits of virtual world use for eHealth
care. As studies continue to show the benefits
are measurable and lasting, we expect to see
more offerings coming online in the future.

POTENTIAL FUTURE
BENEFITS OF VIRTUAL
WORLDS FOR HEALTH
We now discuss ideas that are currently being
developed within research labs, but have the
potential to add to the ways in which virtual
worlds can be used for health care in the future.

Inclusion of Sophisticated
Helper Agents
Researchers working in Artificial Intelligence
(AI) have focused a great deal of effort in the
last decade on the creation of virtual humans
– AI programs with a human face. These AI
agents can interact with and are typically well

accepted by people who use them. They have
been utilized for health literacy (Bickmore et
al, 2009; Rizzo. Lange, et al., 2011), to coach
overweight adults (Bickmore et al., 2012), to
help people with social anxiety (Kang, Rizzo,
& Gratch, 2012), as virtual counselors (Kang
et al., 2012) and more. Such agents are making their way into virtual worlds in increasing
numbers and several are aimed specifically at
health care (Burden, 2009; Morie et al., 2012).
While these are still at an experimental stage,
there are such virtual humans in use within
web platforms. For example, the SimCoach,
developed as a research project at USC-ICT
(Rizzo, Sagae, et al., 2011) and is designed to
allow military people to find relevant health
information and resources without worrying
about whether coming forward might hurt their
career or reputation. It is currently in use as part
of the “Braveheart” website (http://braveheartveterans.org), a joint project of veteran support
by Emory University and the Atlanta Braves.
The online SimCoach character is programmed
to be able to answer questions about PTSD and
steer users to information and other forms of
more traditional medical care.
A very recent Department of Defense
initiative called Detection and Computational
Analysis of Psychological Signals, or DCAPS,
can detect signs that might indicate depression
by analyzing facial expressions, body gestures
and speech from a person who is simply sitting
in front of their computer. A “SimSensei” intelligent virtual human “listens” to what the person
says, and analyzes the information from head,
facial and body tracking, as well as from the
intonation of the speech to make determinations
about the person’s level of anxiety. This system
is not meant to replace a traditional therapist,
but could be useful in a first pass assessment
that could alert a care provider as to an escalating situation.
SimSensei is a virtual human platform
specifically designed for healthcare support and
is based on the 10+ years of expertise at ICT in
virtual human research and development. The
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platform enables an engaging face-to-face interaction where the virtual human automatically
reacts with its own speech and gestures to the
perceived user state and intent (see Figure 4).

Data Collection of Virtual
World Use by Patients
Because a VW is a controllable space, it can
include software sensors that note the movements and actions of participant while they go
about their activities. Different virtual worlds
have different capabilities for data collection
but much of our work at ICT has taken place
in Second Life, chosen in part for its robust
scripting language that provides a variety of
options for data collection. In our Second Life
space, sensors are distributed across the land
and track user movement over time. This movement data is then fed to our personal servers to
be visualized, allowing us to easily see both the
routes that people take through the space and
where they spend the most time (see Figure 5).
This kind of data collection could be used to
reorganize assets so that visitors are more likely
to encounter what we want them to encounter
as they move through the space. We have also
tracked usage of interfaces and activities within

the space, including heads-up displays and
homework activities for Mindfulness Based
Stress Reduction classes.

Sensor Usage by Virtual
World Inhabitants
An area where virtual worlds compete well
with stand-alone computer-based interventions
is when people are connected to various sensors that can provide information about their
activities. When such sensors are deployed on
non-connected computer platforms, the results
are only accessible by the users themselves, or,
through a particular download that a therapist
can see. In a virtual world, however, data can
be collected continuously, as shown above.
Not only avatar movement and action data
can be gathered, but also any data that might
come from sensors or devices the person at
home is wearing, as requested or prescribed by
their care provider. One example of this is the
EmWave stress reduction device that is in use
at the NICoE facility in Bethesda, MD. This
is a small clip that one wears on their ear, and
that relays information about one’s heart rate
(or, more specifically, heart rate coherence as a
measure of lack of anxiety). The data from this

Figure 4. The SimSensei program from USC-ICT. ©2013, USC-ICT. Used with Permission.
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Figure 5. Cartograph data collection tool for Second Life showing an avatar’s path. ©2009,
Jacquelyn Ford Morie.

sensor can be recorded and accessed by both
user and provider within the virtual word. The
same can be done for any physiological sensor. Many of these can be totally unobtrusive,
such as the running path example previously
described, or the SimSensei application that
can detect a user’s emotional state. In the future
we can expect to also see low cost devices that
can record and transmit neurological signals to
provide even more information about a user in
a virtual world.

CONCLUSION
In 2004, as the technology required to support
telehealth care was coming into fruition, Rizzo
et al. (2004) wrote a paper outlining the potential
issues with such care being streamed into one’s

home without adequate steps to assure quality,
functionality and appropriateness. This was a
prescient paper, and yet, the tantalizing promise
of eHealth is closer than ever. eHealth as a topic
focuses on a patient-centered approach that will
become broadly available as computer, mobile
and tablet penetration continues to pierce all
corners of the globe (Binczewski et al., 2011).
And secondly, the promises of widely available
eHealth care may serve to mitigate disparities
in patient care caused by geographic location,
accessibility, insurance limitations and more.
While the use of virtual worlds for any form
of health care is in its nascent stages, in twenty
years we will look back and say, we knew these
worlds had enormous potential, and look where
they have taken us.
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