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Editorial on the Research Topic
Cybersickness in VR applications

1 Introduction

Virtual Reality (VR) Head-Mounted Displays (HMDs) have brought forth
innumerable opportunities for research and applications. Examples include
applications in medicine Li et al. (2017), education Checa and Bustillo (2020), and
entertainment. Nevertheless, a frequent challenge for those who wear HMDs is the level of
discomfort, VR Sickness, or cybersickness they experience Porcino et al. (2021); Kim et al.
(2018). Regardless of naming conventions, important research specifically for HMDs has
been done in the last decade to identify the causes of and solutions to cybersickness
Porcino et al. (2021); Keshavarz et al. (2022); Stauffert et al. (2020); Monteiro et al. (2020).
Despite recent advances in our understanding, there is still much that is unknown on the
topic, especially regarding how cybersickness affects and is affected by each application of
VR. This topic collection has collected five thought-provoking articles that help shed some
further light on the issue of cybersickness. We divided this editorial into two parts based
on papers reporting 1) mechanisms of cybersickness and 2) its mitigation in applications.

2 Mechanisms involved in cybersickness

Understanding the mechanisms behind cybersickness is vital to be able to identify
solutions to mitigate or eliminate it. Some apparent smaller changes, like how the sense of
self-motion is triggered, can influence the level of cybersickness. In this topic Teixeira et al.
analyzed the influence of vection on cybersickness in a VR Game. This work stands out
from similar works as it analyzes vection as an important component rather than
assuming its existence and measuring other parameters. Moreover, there are some
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recent works that have explored cybersickness in a VR gaming
context (e.g., Monteiro et al. (2018, 2020); Chen et al. (2022);
Wang et al. (2022b)) but not as many as in other contexts,
making the paper by Teixeira et al.s paper an important
contribution to the topic of cybersickness in different VR
environments. As the level of difficulty and challenge is a
topic inherently linked to games, it is important to note that
the difficulty of a task can affect the level of discomfort in VR.

Sepich et al. investigated how task workload influenced
cybersickness in a VR Environment and observed that task
workload could be linked to increased levels of cybersickness
in a nonlinear fashion. Their results have shown that
cybersickness would differ depending on the level of control
and difficulty felt by users, which might narrow the validity of
previous research. That is, their results bring attention to a
challenge for cybersickness researchers: generalization. Studies
that vary slightly in their methodology might result in entirely
different outcomes. This challenge highlights the need for a
standardized VR testing environment Lawson and Stanney
(2021) or the use of predictive models for comparison within
variations in the same environment (Islam et al. (2021); Monteiro
et al. (2021); Wang et al. (2022a)).

3 Cybersickness mitigation

Reading is a common occurrence in asynchronous
communication and recently, reading using a VR HMD has
become more frequent. This increase in frequency includes
reading while in moving vehicles, even though such action is
a known contributor to discomfort. Tsukasa et al. explored how
different backgrounds affected cybersickness in a moving vehicle
when using an HMD. They observed in their investigation that
having a see-through display behind the margins of the content
could have a positive influence on the level of discomfort. Even
though a see-through display can be part of the solution to being
able to read in VR while in movement, it is likely not the only one.

On the same topic and with a few common associates with
Suwa et al.,Sato et al. have proposed anchoring the text to earth to
reduce the disjunction between felt and observed movement.
They created a simulation with a moving platform and observed
that for those who had the book tethered to earth, the levels of
discomfort were lower than for those who read the text bound to
the HMD. Could this approach be a solution for consuming 2D
VR content in movement? More research is still needed to answer
this question.
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Adhanom et al. focused on a more general approach to
reducing cybersickness. They investigated if it would be
possible to carry over the adaptation from one abstract virtual
environment to another naturalistic one. In other words, they
investigated if it was possible to train participants not to get
cybersick. Their results were promising and stood out even more
after we observed that other variations in inputs (Teixeira et al.
and Sepich et al), can have significant differences in
cybersickness outcomes and that the adaptation from one
naturalistic environment does not necessarily translate to
another Palmisano and Constable (2022). Though more
research is needed, it is encouraging to imagine that by
identifying the ideal abstractions, some general training might
be possible in the future.

In summary, these articles show us the importance of
defining our baseline well when studying cybersickness
because even changing parts of a task might be a confounding
factor. For example, when testing a mitigation technique, one
should not alter the level of difficulty of the task or change from a
passive to an active controller role. Moreover, when testing
techniques, the order is important as VR adaptation might
transcend scenarios, and some techniques can be helpful in
specific environments Shi et al. (2021).
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