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Psychiatric Interventions in Virtual Reality:
Why We Need an Ethical Framework

MARIA MARLOTH, JENNIFER CHANDLER, and KAI VOGELEY

Abstract: Recent improvements in virtual reality (VR) allow for the representation of authentic
environments andmultipleusers in a shared complexvirtualworld in real time.These advances
have fostered clinical applications including in psychiatry. However, although VR is already
used in clinical settings to help people with mental disorders (e.g., exposure therapy), the
related ethical issues require greater attention. Based on a thematic literature search the
authors identified five themes that raise ethical concerns related to the clinical use of VR:
(1) reality and its representation, (2) autonomy, (3) privacy, (4) self-diagnosis and self-treatment,
and (5) expectation bias. Reality and its representation is a theme that lies at the heart of VR, but
is also of specific significance in a clinical context when perceptions of reality are concerned, for
example, during psychosis. Closely associated is the autonomy of VR users. Although auton-
omy is amuch-considered topic in biomedical ethics, it has not been sufficientlydiscussedwhen
it comes to applications of VR in psychiatry. In this review, the authors address the different
themes and recommend the development of an ethical framework for the clinical use of VR.

Keywords: virtual reality; human–computer interaction; virtual reality in clinical context;
autonomy

Introduction

Although the core idea of virtual reality (VR) is decades old,1 it has become a very
powerful tool in psychology and the everyday world2,3 as a (close-to-)perfect
simulation of the real world including representations of oneself and other persons.
VR can appear in different graduations, depending on its technical implementation.
Most convincing are fully immersive settings, i.e. those which most effectively
prevent the perceptual distinction between reality and simulation (e.g. by using
head-mounted visual displays). There are many examples of possible clinical
applications of VR. Virtual bodies can be used in immersive VR to modulate the
pain perceptions of chronic pain patients by influencing their bodily self-represen-
tations.4 It is believed that especially severely ill patients could benefit themost from
VR therapies.5 The inducement of out-of-body experiences in immersive VR offers
another potential therapeutic tool. Initial results suggest that this could reduce other
forms of suffering, such as that associated with the fear of death.6 In the social
domain, people can interact within a shared virtual space using representations of
their own bodies recorded via so-called motion capture technologies.7,8 This makes
it possible to modify multiple aspects of the ongoing dyadic interactions in real-
time.8,9 In the future, these techniques could be integrated into assistive communi-
cation tools for people with communication impairments or into training programs,
for example, to train how to interact in social situations.10
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Some clinical applications of VR are already well established in psychiatry. For
instance, VR is used for exposure therapies and the treatment of posttraumatic stress
disorder.11,12 A recent literature review discussed clinical trials of the use of VR for a
wide range of mental disorders including anxiety disorder, specific phobias, post-
traumatic stress disorder, schizophrenia, autism, mild cognitive impairment, and
dementia, as well as approaches for stress and pain alleviation.13 Immersive VR
applications have been explored to treat anxiety disorders, depression, psychosis,
substance related disorders, and eating disorders.14,15,16 A very recent example
currently under investigation is an approach for the treatment of persecutory
delusions in VR, which is not only fully immersive, but also fully automatic (i.e.
does not require a therapist´s ongoing supervision).17 Considering the evidence to
date, it seems likely that more and more VR applications will find their way into
clinical use.

These developments show that an increasing number of patients are likely to be
exposed to VR in the future. These novel VR-based therapies may offer welcome
benefits to some or all psychiatric patients, but it is also important to note the
possible risks. VR may alter perceptions of the self, of others and of reality in ways
that may be destabilizing, and the approach also opens up the possibility of
deliberate or accidental manipulation. Given the particular vulnerability of psychi-
atric patients, it is clear that ethical guidelines are required.

The Need for an Ethical Debate in VR

In 1991, the Editors of the Lancet published a short article,18 in which they argued
that medical responsibilities arising from the clinical applications of VR must be
taken seriously. They expressed concern about “premature and ill-judged clinical
applications,” and proposed that a promising field would be better served by
examining medical and ethical responsibilities early rather than awaiting reports
of ill-effects, whichmight then delay its clinical implementation. Since thenmultiple
authors have argued for the adoption of ethical guidelines for the clinical use of
VR.19,20 In 2016, Michael Madary and Thomas Metzinger published a first code of
ethical conduct,21 in which they state that “VR technology will eventually change
not only our general image of humanity but also our understanding of deeply
entrenched notions, such as ‘conscious experience’, ‘selfhood’, ‘authenticity’, or
‘realness’. In addition it will transform the structure of our life-world, bringing
about entirely novel forms of everyday social interactions and changing the very
relationship we have to our own minds.”22 Their deliberations constitute a key
contribution to the debate, but they focused on ethical concerns arising in VR
research and on the risks for the general public and society. However, as Philipp
Kellmeyer and colleagues recently pointed out, the ethical discussion must be
extended to consider the disease-related vulnerability of patients in the context of
clinical applications of VR.23

Although the ethical implications have been pointed out from the very beginning,
the systematic public debate is still limited. So far, we do not knowmuch about the
long-term effects of VR exposure in patients24 or in nondisturbed control persons.25

Our aim here is to provide an overview of the ethical matters being discussed in
relation to the clinical use of VR, structured as follows: (1) reality and its represen-
tation, (2) autonomy, (3) privacy, (4) self-diagnosis and self-treatment, and (5)
expectation bias. A preliminary observation is that reality and its representation is
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a topic that for the first time becomes a relevant theme of ethical discussions as a
result of VR. To our knowledge, there is no similar debate about reality and its
representation elsewhere in medical ethics or neuroethics. A second observation is
that VR, understood as artificially created and completely controllable environ-
ments, raises challenges regarding how to respect the ethical principle of autonomy.
Thus, although autonomy is a much-discussed value in medical ethics, the clinical
application of VR appears to raise new and interesting questions for the field.

The following discussion is offered to help lay the foundations for the develop-
ment of ethical guidelines for the clinical use of VR, particularly addressing the
individual vulnerability of patients.

Reality and its Representation

One of the characteristic features of VR is its potential to create an experience that
feels real, even though the user knows that it is a simulation. This is usually
described as “presence,” or the feeling or experience of being there.26 The immersive
and interactive features of VR are fundamental for the experience of “realism.”27 If
the virtual experience is convincing, behavior, feeling, and bodily reactions will
resemble those of a real situation even though the user is aware of its being
simulated.28 According to Mel Slater, two components are crucial for immersive
VR to feel real: First, “place illusion (PI)” based on “qualia of having a sensation of
being in a real place,” and, second, “plausibility illusion (Psi)” understood as the
“illusion that the scenario being depicted is actually occurring.”29 PI and Psi
together determine the degree of immersion, which in turn depends on the sophis-
tication of the technical system that implements the VR environment. While the use
of headmounted displays (HMD) andmotion-tracking capture suits can induce the
illusion of being there, some authors doubt whether less immersive systems, such as
desktop systems, can produce a similar sensation.30,31 This seems plausible because
it is not possible visually to compare actual reality with the virtual while using an
immersive VR system. Furthermore, VR can create not just the illusion of an
inanimate world, but also “social hallucinations”32 through the use of avatars
who would make the virtual experience even more convincing.33

The fact that users of VR actually have the feeling of being in a virtual place and
react to it and its inhabitants as if they were real holds great therapeutic potential.
While some interventions aim to create a convincing replica of reality that can be
fully controlled (e.g., exposure therapies), other approaches may be designed to
exploit the chances of VR transcending the limits of reality (for instance flying, being
embodied in bodies of another shape, another sex, bodies of children etc.). At the
same time, the literature identifies various risks that may arise in relation to the
manipulation and representation of reality in VR research and in its clinical
application.

Blurring boundaries. An obvious problem relates to the exposure of individuals
who are vulnerable to disturbed perceptions of reality. What happens if a virtual
environment feels real but the knowledge that it is simulated is lost or was not fully
present in the first place? Patients who already have difficulties in their perception
of reality bear a substantial risk that their judgments of reality will be destabilized
further by VR.34,35 In particular, patients with cognitive impairment or hallucin-
ations could be confused in their distinctions between real and virtual
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environments. Vulnerable patients may be at increased risk of negative behavioral
responses, misinterpretations of events or even the development of paranoid
delusions.36 According to Kellmeyer, patients might experience a feeling of “epi-
stemic uncertainty” and/or “phenomenological unease” due to the external
manipulation of sensory input.37 Accordingly, VR should be used with great
caution in individuals with reduced capacity of reality testing, such as those who
suffer from dementia or experience symptoms of psychosis.38,39

Virtual trauma. Jose Ramirez and Scott LaBarge call experiences in VR “virtually
real experiences” if they successfully convey the described feeling of presence or
actually being there. Accordingly, the potential of VR to induce reality-like experi-
ences raises the risk of a “virtually real trauma.”40 Along similar lines, Xueni Pan
and Antonia F. Hamilton discuss the exposure of healthy research participants to
emotionally stressful situations in VR. Subjects’ self-perception may be harmed if
they fail to act ethically in a virtual situation, leading to reduced self-esteem despite
the otherwise physically safe framework provided by VR.41 An interesting idea in
this respect is the so-called “Equivalence Principle,”which states, that “if itwould be
wrong to allow subjects to have a certain experience in reality, then it would be
wrong to allow subjects to have that experience in a virtually real setting.”42 The
position is developed as a counter-point to the argument that VR makes experi-
ments possible that should not be carried out in reality for ethical reasons. This view
was held, for example, by Slater, who had recreated a modified version of the well-
known Milgram's experiment in VR,43 and others.44 The debate about which
situations individuals can be exposed to in VR is certainly of great importance with
regard to its clinical applications.

The foreseeable infliction of trauma may raise challenging legal questions as
well.45 In an older but widely-reported case, an online player maliciously hacked a
virtual world, and caused certain players to sexually assault another fellowplayer.46

Although the attacks took place solely in the form of words rather than graphics or
animation, the distress described by the victims was real, with one calling for
“virtual castration” of the offending player. This case revealed that although virtual
environments might not pose direct physical risks, they certainly could pose
psychological risks.47 The risk of trauma in the use of clinical VR likely will vary,
but it will be important to consider whether reasonable care has been taken in the
design anddeployment of the technology andwhether proper informed consent has
been obtained.

Illusion of embodiment. VR offers the ability to re-define the entire environment of
the user and thus influence his behavior, and can even mislead the user about his
own appearance and embodiment. Through visual-proprioceptive, visual-motor, or
visual-tactile synchrony, embodiment can be convincingly established andmanipu-
lated.48 Madary and Metzinger consider illusions of embodiment in VR possible,
because “the humanmind is plastic to such a degree that it canmisrepresent its own
embodiment.”49 They state that the potential of targeting and manipulating the
phenomenal conscious experience of oneself is the most fundamental theoretical
issue underlying concerns about VR.50 Related to this is the well-known “Proteus
effect” which refers to the influence on individual behavior of alterations in self-
representation brought about byVR. It has been shown that the behavior of a person
visiting VR changes and adapts to the person´s own digital self-representation.51
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Others, such as James S. Spiegel,52 argue that the synchronization of different
sensory perceptions can result in a changed self-perception. Empirical evidence
for this claim is the finding that when study participants are represented as their
future aged selves, they save more money for retirement. This effect was observed
during and shortly after exposure, but it is uncertain how long this effect lasts.53

Another study suggests that racial bias against Black people could be permanently
reduced by repeatedly embodying White people in Black virtual bodies in VR.54

These data suggest that changes in embodiment in VR can substantially influence
behavior, offering both great therapeutic potential, but also the possibility of
unpredictable effects and an opportunity for manipulation.

Autonomy

Autonomy is frequently discussed in general bioethics. At least since Beauchamp
and Childress's “Principles of Biomedical Ethics,” autonomy has been considered the
most important principle of Western medical ethics.55 VR challenges this concept in
several ways.

A man-made world. In the debate about VR, a parallel to Nozick's “experience
machine” is repeatedly drawn: “plugging into an experience machine limits us to a
man-made reality, to a world no deeper or more important than that which people
can construct. There is no actual contact with any deeper reality, though the
experience of it can be simulated.”56 As with Nozick’s experience machine, VR,
by its very nature, is a man-made simulation that constrains the user to those
behavioral options within the VR that were provided by the designer. In the case of
mental disorders, patients might interpret their VR experiences and the options
provided by the designer in unpredictable ways as they seek to understand their
symptoms. Some suggest that VR experiences that are subject to constraints
imposed by designers are impoverished, and that patients should not be exposed
to a world “that contains no more significance or deeper meaning than that which
man can construct.”57 Furthermore, using the opportunities of VR in a paternalistic
framework, for example through manipulations that cause an unconscious change
in the behavior of the patient, could result in a conflict between respecting a patient’s
autonomy and acting beneficently to promote the individual's best interests.58,59,60

Virtual environments can be manipulated easily and quickly in contrast to the
stability of the real physical world. This allows modifications to be introduced in
real-time as direct reactions to the user’s behavior, creating ever-changing, fluid
environments. This rapid adaptability of VR makes it a more complex and unpre-
dictable environment and can complicate attempts to safeguard autonomy by
providing sufficient information about the proposed VR treatment ahead of time
for the purpose of voluntary and informed consent.

Persuasiveness of technology. The burden of symptoms may drive patients‘ deci-
sions to use VR if it provides amore desirable environment than a reality affected by
severe symptoms of mental disorder or physical suffering, even at the cost of
neglecting life in the real world.61,62,63,64 It is possible that VR could even lead to
addictive behavior in vulnerable individuals.65 Such issues are gaining practical
relevancewith regard to new research approaches, such as the use of VR for patients
in psychiatric hospitals. In a study with dementia patients, the aim of the VRwas to
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enable patients housed in closed facilities to “leave” the institution, that is to choose
from landscapes or places they could visit virtually.66 Such programs are developed
with the idea of strengthening the autonomy of the persons concerned, but raise the
philosophical question aboutwhether the illusion of freedom constitutes an increase
in autonomy or not.

Sense of agency. Finally, one’s own sense of agency, that is the perception that one
is the author or initiator of one’s own actions, could be affected, possibly resulting in
“agential uncertainty.”67 Patients who are exposed to certain simulations such as
virtual body ownership and who also lack a good understanding of the procedure
could experience “a feeling of loss of control and unease about [their] sense of
agency.”68 The risk of no longer perceiving oneself as the author of one's own actions
might be a general risk inherent inVR. It is not only the virtual environment, but also
the user herself/himself who is subject to the designer's ideas regarding the
potentialities afforded to the user. An example is the modification of social inter-
actions in VR. Recently, a prototype of a system architecture that enables the
automatic modification of nonverbal behavior (e.g., gaze behavior and gestures)
in VR in real-time was developed.69,70 Such a program could assist people who
experience difficulties with social interaction and communication, such as is some-
times the case for persons with autism spectrum disorder. The ethical problem of
such an application arises from the fact that the person participating in the ongoing
communication cannot influence the modification her/himself. The person’s
appearance as well as actions are changed during the interaction with a partner
via the process of a so-called “social augmentation.”71 Can a person participating in
such a “socially augmented” interaction experience her/himself as a fully respon-
sible author of actions that have been modified or will a feeling of manipulation
prevail? The potential feeling of “agential uncertainty”72 could undermine attempts
to use such systems to increase perceived autonomy. In addition, such a program
requires a definition of normality, according to which behavior can be evaluated as
functional or dysfunctional and modified as necessary. Obviously, the question
raises a debate about normativism and the degree to which degree cultural,
historical or societal norms influence our evaluations of normality.73

Privacy

Highly immersive VR environments supported by HMDs with inbuilt eye tracking
and body sensors allowing the full description and replication of bodily behavior in
VR can be used to collect personal data and as such raise the issue of privacy.74,75,76

Complex and fine-grained data can be collected and traced back to the person
performing the movements, raising the question of how to guarantee data security.
Data privacy and security risks and protections must be part of informed consent
discussions.77 Another important privacy-related question is whether this data
should be made available for data-mining to improve human behavior models. In
the future, applications could also be developed that link brain computer interfaces
(BCI) with VR. This would be particularly relevant for neurological patients. The
integration of BCI provokes the question of how to deal with the privacy of
neurophysiological data that may shed light on the inner experiences of persons
in a way that is distinct and possibly more informative than just observing human
behavior.78
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The need to ensure responsible handling of VR data becomes apparent when
taking into account another crucial aspect: Various studies have shown that there is
a greater willingness to entrust personal information, including information about
trauma or abuse, to a virtual character than to a real person.79 This adds a new
dimension to the question of data security in the context of VR.

Self-Diagnosis and Self-Treatment

VR is a freely available technology. It is likely thatmembers of the publicwill be able
to gain access in one way or another to the clinical VR applications. If these clinical
VR tools are used without the oversight of well-trained clinicians in a safe thera-
peutic context, the prevalence of self-diagnosis and self-treatment might increase,
which poses the danger of misdiagnosis, inadequate treatment, and possibly in the
worst case the aggravation of an existing condition. The impact of VR on the user
might be greater than the use of “self-help” books.80

Although the use of clinical VR without a physician is problematic, so too would
be its use by an insufficiently trained physician. The use of clinical VR should be
guided by the same care as is applied, for instance, in pharmaceutical treatments,
psychotherapy, or brain stimulation, such as transcranial magnetic stimulation or
deep brain stimulation. A topic requiring discussion is whether medical applica-
tions of the VR technology should fall under existing medical device regulations.81

Expectation Bias

Under the term expectation biaswe include phenomena related to the overestimation
of a therapy’s efficacy, such as publication pressure and the “therapeutic miscon-
ception.” In medicine, new treatments are often perceived in a biased manner by
both therapists and patients. Young researchers working in academic medicine
encounter pressure to be at the “forefront of the application of new technologies.”82

This could result in incautious overstatements in publications and in the premature
and sometimes unethical adoption of a new technology.83 However, it is not
necessarily publication pressure that may lead to an overestimation of the thera-
peutic efficacy of VR. Rather, newly developed therapies are often associated with a
disproportionately high level of hope. Patients in particular are eager to find
answers to serious problems and may prematurely regard an experimental
approach as effective or established, a tendency that is referred to as “therapeutic
misconception.” Furthermore,Maria T. Schultheis andAlbert S. Rizzo point out that
it is often the capabilities rather than the limitations that are highlighted in the case
of new technologies.84 Honest and clear communication about the evidence of
efficacy and the safety of clinical VR applications is therefore imperative.85

Conclusions

The potential of VR inmental health is enormously encouraging, but VR raises at the
same time ethical concerns, essentially around the representation of reality in VR
and the autonomy of VR users. Although the therapeutic potential of VR has not yet
been extensively explored, opportunities based on VR encourage hope particularly
for those to whom today's medicine has only little to offer. At the same time, the
clinical application of VR for mental health entails the exposure of vulnerable
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persons. In contrast to pharmacological or even invasive techniques, VR appears
comparatively harmless at first glance and likely free of serious side effects—akin to
evaluations of the safety of psychotherapy where the discussion of possible side
effects only very recently began.86 A closer look reveals that the inherent potential of
VR to modify behavior in a desired way at the same time holds the danger of
bringing about undesired mental states that might influence the behavior of a
person not only in virtuo but also in vivo. Despite these risks, clinical use of VR
offers unique therapeutic opportunities. In some cases, patients may be supported
to learn to understand and manage the symptoms of their illnesses through VR-
enabled training or therapy, and in others at least a short-term alleviation of
suffering may be achievable. Used in a careful way, VR has the potential to be a
very effective therapeutic tool. Since VR can potentially replicate reality, ethical
questions in the field of reality and its representation, for example with respect to
embodiment, become significant. These questions are specific for VR and do not
arise elsewhere in medical ethics or neuroethics, presenting novel challenges for
clinical ethics. The pressure to finally develop ethical guidelines for clinical VR is
increasing asmore andmore promising approaches are being tested in clinical trials.
First steps have been provided, such as for example the idea of “The Equivalence
Principle” by Ramirez and LaBarge87 or the criteria for the development and use of
VR technology in medicine by Kellmeyer and colleagues, namely “therapeutic
alternativism,” “human-oriented value alignment,” and “patient-centred design.”88

In 1991, the Editors of the Lancet argued thatmedical responsibilities arising from
the clinical application of VR need to be carefully considered so that appropriate
guidelines can be developed and implemented because they feared that beneficial
clinical applications may be delayed or impeded if we were to just await the
emergence of harmful effects. This concern is more acute than ever.
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