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Dear Editor,
Virtual reality enables various experiences, including

medical education, from a first-person perspective. In aug-
mented reality (AR), virtual elements are integrated into
the real world via a device (e.g., a smartphone or glasses).
Mixed reality (MR) refers to the coexistence of digital and
real objects that can interact in real-time (1, 2).

Although people in the virtual world can have a vari-
ety of occupations, we know that there are some thoughts
and ideas that should not be thought about or considered.
As far as imagination is concerned, consistency does not
stand in its way. Through the images we create, we are
all influenced by them. The MR technology raises ethical
questions about how virtual characters should be treated
and whether the golden rule of reciprocity should be fol-
lowed. In Brey’s view, virtual characters should be treated
with respect because we may also treat people poorly if
we mistreat them. By mistreating virtual characters, we
may cause psychological harm to those characters’ human
counterparts (3). Mixed reality is on the verge of becom-
ing a mainstream product, so any depiction of violence or
abuse must be carefully considered. Immersion in virtual
reality can lead to changes in emotions, perception, and
behavior, and leaving virtual reality can be challenging in
some cases. In addition to its persuasive power, MR tech-
nology can be used for unintended purposes, e.g., to per-
suade someone to participate in an illegal or immoral ac-
tivity or to act without their consent (2, 4). This article ex-
plores a range of potential ethical issues related to MR and
extended reality (XR), including the vulnerability of cer-
tain groups of people, the consequences of using MR, the
distinction between the real and the virtual, data issues,
and the potential psychological and social consequences
of using MR as an interface for inflicting physical harm.

1. Vulnerability: There are no restrictions on the type
of participants in a virtual environment. Participants may
include adults and non-patient groups, and generally non-
vulnerable individuals. However, children may be unable
to distinguish reality from virtual reality, and certain pa-
tient groups may also be affected (5).

The whole purpose of XR technology is to persuade,
which is how it can achieve its benefits (for example, dis-
aster response training in a virtual environment is a form
of persuasion). However, persuasion is often used for mali-
cious purposes, e.g., to incite an illegal or immoral act or to
force someone to do something they would not otherwise
do (2, 4).

The idea that a certain group of people is responsible
for a certain event on XR: There might have been an event
on XR where a participant had a negative interaction with
a representative of this group of people (e.g., a represen-
tative of a different race or gender). Although this event
only happened on XR, the participant generalizes it and as-
sumes that e.g. real people of the same type have bad in-
tentions. Participants can also experience this when pre-
sented with representations of people they know (2).

2. Consequences of Using MR: Virtual experiences
can have physical, emotional, and cognitive after-effects
that can be both beneficial and harmful. For example, if
a person suffers from motion sickness after using MR, it
could lead to an accident, or if a virtual character insults
them in real life, it could affect their overall well-being (6).
Also, MR can manipulate our body image, positively affect-
ing our behavior towards children or helping make white
people less hostile towards black people. If XR is used fre-
quently and over a long time, people can prioritize the vir-
tual world over the real world. Leaving a virtual reality
can be challenging in some circumstances, especially if the
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person has been living in a virtual fantasy world with a vir-
tual body that has been enhanced (4). As people spend
more and more time online, they may consider their vir-
tual bodies more attractive than their real bodies, leading
to greater demand for cosmetic surgery (7).

3. Real vs. Virtual World: Illusions of place are likely
to occur in VR systems that support natural sensorimo-
tor contingencies. Participants may lose track of real-life
events and real-life distrust events after a prolonged stay
in virtual reality. As a result, false attributions to a particu-
lar group of people may occur, dangerous prejudices may
arise, and adaptation to the real world may be difficult (8).
Embodiment through virtual reality can affect emotional,
cognitive, and behavioral functions. By using XR, one can
depict situations that can cause psychological harm. For
example, one can interact with deceased relatives via vir-
tual reality. However, it is unclear whether this affects the
process of accepting loss, for example, or whether it trig-
gers feelings such as grief or anger (4).

The inability to distinguish between current and past
events: Participants tend to remember virtual events as
if they were real and cannot distinguish between events
that actually happened and those that happened over time
on XR. This also puts them in danger of distrusting actual
events that take place in reality. In some situations, people
forget that there is a gap between reality and virtual reality
after spending some time in a simulation (2, 4).

When actions are performed by a virtual body or a
remote-controlled robot that is controlled via an interface,
it should be clear what the legal and ethical responsibil-
ities are. Some participants might argue that their in-
tentions were not properly realized through the interface,
leading them to harmful behavior. Under what legal re-
sponsibility does the question arise in the case of a physical
robot? Is it that of the participant, the robot, or the robot
manufacturer? (2)

4. Data Issues: Collecting personal data in the vir-
tual environment can enhance the sense of super-realism,
but it also raises several ethical considerations about data
privacy, sharing, and misuse. The MR systems may collect
personal information about participants, including motor
actions, eye movements and reflexes, preferences, habits,
and interests. In MR worlds, collected data may be shared
with third parties, and the person whose data is shared
may be at higher risk due to the realistic environment. In
the future, super-realism will make it possible to create
virtual copies of real people who look, act, and speak like
themselves. Body swapping on VR is usually used for posi-
tive purposes, e.g., to solve personal dilemmas, but it is also
possible to use this technology to gain insight into another
person’s thoughts (9).

5. Potential Psychological and Social Conse-

quences: Mixed reality could hurt social norms and
mental health, leading to social isolation and a preference
for virtual social interaction. Moreover, if MR is overused,
people may neglect their bodies and children (10).
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